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Mathematical Model of Digital City 

Management Performance Appraisal 
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Abstract: According to the performance evaluation 

score of digital city management, establishing single 

factor and cross terms of indicators. The multivariate 

stepwise regression analysis method is used to 

analyze the possible influencing factors affecting 

performance appraisal, and to find the optimal 

nonlinear regression model under the new index 

system. And through the factor analysis method, the 

factor analysis model of digital city management 

performance appraisal score is established. 

Keywords: Digital City Management; Performance 

Appraisal; Multivariate Stepwise Nonlinear 

Regression; Factor Analysis 

 

0. INTRODUCTION 

Digital city management is a new type of city 

management mode, which refers to divide the entire 

city into multiple grids and manage grid event 

information through informational means, promoting 

the development of various tasks throughout the city 

[1]. The United States, the European Union and Japan 

were the first countries to develop digital cities. 

Subsequently, they established their own digital city 

management models based on their own 

characteristics. Gullino S [2] achieved the goal of 

sustainable urban construction by discussing the 

Citistat project in Baltimore, USA; Linturi et al.[3] 

realized a multimedia network communication 

platform for urban residents and enterprises by 

constructing a high-speed network; Ishida et al.[4] 

proposed the three-tier architecture of the digital city 

based on the latest technologies such as geographic 

information systems, 3D animation, agents and 

mobile computing, developing a digital city that 

conforms to the characteristics of Kyoto, Japan. 

In 2003, China began to study a new model of digital 

city management and has achieved great contribution 

since its development. It has successively established 

grid-based city management information systems in 

Beijing's Dongcheng District, Wuxi New District and 

Shanghai Pudong District and so on. Yang Ruixia et 

al.[5] studied the basic geospatial data requirements 

of Zhengzhou City, proposing an integrated operation 

process for the construction of digital city 

management data; Yun Lun et al.[6]analyzed the 

modern city and its management difficulties, 

proposing to make full use of the new information 

technology to promote a new plan for the 

transformation of smart urban management. Besides, 

Yun Lun summarized the key technologies and 

exploration practices from digital urban management 

to the promotion of smart urban management. Guo 

Dalin[7] proposed the transformation direction of 

modern city management, building an “Internet + The 

new model of city governance” combined with the 

characteristics of the new era of the Internet, which 

realizes a new pattern of pluralistic co-governance in 

urban management; Sheng Qiang et al.[8]introduced 

various data sources such as aerial photography and 

field survey of Sanyang Road in Wuhan and analyzes 

these data spatially in the preliminary conceptual 

design at the city scale phase and block-scale design 

plan deepening phase. Then they apply the 

conclusions to auxiliary design work such as base 

potential evaluation, plan comparison and 

optimization. 

The stepwise analysis method belongs to multiple 

regression analysis, which finds the optimal equation 

by increasing or decreasing variables. Liu 

Lixiang[9]introduced the selection of independent 

variables and stepwise regression analysis in detail, 

and analyzed it through examples; Liu Tian[10]and 

other researchers applied stepwise regression analysis 

to study the cause of PM2.5 and obtained the optimal 

quadratic regression equation and proposed a scheme 

of governance; Abraham et al.[11]established a sparse 

PC equation by stepwise regression analysis, which 

greatly reduced the computational cost of the original 

scheme and improved the practical application of PC 

at the industrial level. In addition, the stepwise 

regression analysis method has been widely used in 

sports[12],hydraulic construction[13], bridge and 

culvert engineering[14] and other fields; factor 

analysis[15]refers to the statistical techniques used to 

study the extraction of common factors from variable 

groups, Ran Lun et al.[16]used factor analysis method 

for small and medium-sized enterprises in China. The 

comprehensive performance of 22 listed companies in 

the sector was evaluated and the comprehensive 

performance of each company was ranked according 

to the factor score; Chen Qian et al.[17]analyzed the 

main financial indicators of 33 forest listed companies 

in 2014 through factor analysis. They identify the 

main factors affecting the financial risk of forestry 

enterprises, construct a financial risk evaluation 

model of forestry listed companies and score and rank 

the financial risk of forestry listed companies; Park et 

al.[18] proposed a complex visual factor model based 

on gratings analyzing the fisheye lens photos by 

factor analysis method. 
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Based on the original performance assessment model, 

this paper establishes a new index system and uses a 

stepwise regression analysis method to modify the 

original assessment model to obtain the optimal 

regression equation. The factor analysis method is 

used to construct the factor model to find the common 

factors affecting each indicator factor, which is to 

improve low-scoring indicators and increase overall 

score. The statistical analysis method is used to 

simplify many original variables and effectively deals 

with repeated information between indicators. The 

results have certain objective rationality. 

1. ORIGINAL ASSESSMENT MODEL 

In a certain urban area, when processing a 

performance evaluation on each grid, the key 

performance indicator
 KPI

method is used to 

evaluate the work performance of the grassroots 

urban management workers in the six grids under its 

jurisdiction. The score of assessment is as followed:

1 2 3 4 5 6 7 8 941+.042 +0.3 +0.27 +0.04 +0.09 +0.04 0.14 0.05 0.05S x x x x x x x x x    
   

Among them, S are the original assessment scores, 1x

are the city’s daily inspection scores, 2x
are the 

various inspection scores, 3x
are the job quantification 

scores, 4x
are the job management scores, 5x

are the 

grid management scores, 6x
are the report material 

scores, 7x
are the demolition violation score, 8x

are the 

scores for violations and 9x
are scored for 

investigation and investigation. The specific 

evaluation system is shown in Figure 1.

Figure 1 Performance Evaluation System of Digital City Grid City Management

From Figure 1, it can be seen that the evaluation 

system takes into account the workload of grid 

management in various aspects. The assessment 

indicators are relatively comprehensive. The 

workload is large and complex, and it has certain 

impartiality. 

2. THE ESTABLISHMENT OF A MULTIPLE 

MONLINEAR STEPWISE REGRESSION 

PREDICTION MODEL FOR PERFORMANCE 

EVALUATION 

There are 9 key performance indicators in the original 

performance evaluation model. In order to achieve the 

prediction effect, we take the key performance 

assessment indicators from January to August as 

independent variables and take the total score lagging 

one month (February to September) as the dependent 

variable. At the same time, we take into account the 

crossover between the key performance assessment 

indicators relationship. The 9 performance evaluation 

indicators are combined in pairs to form a new sample 

data set. A new indicator system is constructed and 

the following non-linear regression model is 

established as followed: 
9 9 9

1 1 1

i i ij i j

i i j i

S x x x 
   

  
 

There are totally 9+
2

9C
=45 indicators in the new 

system and the number of indicators are large. Some 

of these factors may not have a large impact on the 

dependent variable. In order to find the optimal 

regression equation and ensure that each independent 

variable in the equation is statistically significant to 

dependent variables, multiple stepwise non-linear 

regression analysis is performed on the new data set. 

Let the confidence level of the selection model be 

0.1   and let the confidence level of the excluded 

variable be
0.05 

. The final screening results are 

shown in Table 1.
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Table 1.Significance Test of Multiple Stepwise Regression Model 

Variables Intercept 1x  3x  5x  7x  9x  1 3x x  

The estimation of parameter 

 
Estimated Value 84736.07 -811.73 111.91 -1417.07 -244.95 652.53 0.25 

Standard Error 2936 279.5 36.35 490.7 85.35 227.7 0.08 

The Test of Regression coefficient  t Value 2.886 -2.905 3.078 -2.888 -2.870 2.866 3.039 

Pr | |t  0.0083 0.0079 0.0053 0.0083 0.0087 0.0087 0.0058 

 

Variables 1 4x x  1 5x x  1 6x x  1 8x x  1 9x x  2 3x x  2 5x x  

The estimation of parameter Estimated Value -0.12 10.89 4.90 -2.15 -5.64 -0.15 4.33 

Standard Error 0.03 4.08 1.63 0.75 2.04 0.06 1.43 

The Test of Regression coefficient t Value -3.709 2.669 3.001 -2.884 -2.763 -2.716 3.024 

Pr | |t  0.0012 0.0137 0.0063 0.0084 0.0111 0.0123 0.0060 

 

Variables 2 6x x  2 7x x  2 9x x  3 5x x  3 7x x  3 8x x  3 9x x  

The estimation of parameter Estimated Value -5.43 2.06 -0.81 -1.49 -0.85 0.87 0.25 

Standard Error 1.81 0.67 0.62 0.46 0.29 0.29 0.09 

The Test of Regression coefficient t Value -3.006 3.074 -3.092 -3.247 -2.952 3.004 2.712 

Pr | |t  0.0063 0.0054 0.0051 0.0036 0.0072 0.0063 0.0124 

 

Variables 4 5x x  4 8x x  4 9x x  7 8x x  
The Test of Model 

Significance 

The estimation of parameter Estimated 

Value 

0.67 -0.24 -0.32 1.61 F Statistics p Value 

Standard Error 0.17 0.07 0.08 0.54 1.753 0.0914 

The Test of Regression 

coefficient 
t Value 3.855 -3.543 -3.841 2.982 Goodness of Fit 

Pr | |t  0.0008 0.0017 0.0008 0.0067 0.6466 

From Table 1, the test values of the parameters
p

are 

less than the confidence level of the variable is

0.05 
, indicating that the coefficients of the 

variables in Table 1 are not zero; the value of the 

statistic F  is less than the model’s confidence level 

is 0.1  .The goodness of fit is above 0.6 and the 

fitting effect is good, which shows that the following 

nonlinear regression equation is significantly 

effective. 

The empirical non-linear regression equations for the 

available performance evaluation scores and impact 

scoring indicators are as followed:

𝑆 = 84736.07 − 811.73𝑥1 + 111.91𝑥3 − 1417.10 𝑥5 − 244.95𝑥7 + 652.53𝑥9 + 0.25𝑥1𝑥3 
     −0.12𝑥1𝑥4 + 10.89𝑥1𝑥5 + 4.90𝑥1𝑥6 − 2.15𝑥1𝑥8 − 5.65𝑥1𝑥9 − 0.15𝑥2𝑥3 + 4.33𝑥2𝑥5 
     −5.43𝑥2𝑥6 + 2.06𝑥2𝑥7 − 0.81𝑥2𝑥9 − 1.49𝑥3𝑥5 − 0.85𝑥3𝑥7 + 0.87𝑥3𝑥8 + 0.25𝑥3𝑥9 
     +0.67𝑥4𝑥5 − 0.24𝑥4𝑥8 − 0.32𝑥4𝑥9 + 1.61𝑥7𝑥8

From the expression of the stepwise multiple 

nonlinear regression model, it can be seen that the 

performance evaluation system has the influence of 

cross terms and the evaluation score is affected by 

some single variables and some interaction variables. 

3.THE ESTABLISHMENT OF A FACTOR 

ANALYSIS MODEL FOR PERFORMANCE 

EVALUATION 

Factor analysis is to study the internal dependence of 

the correlation matrix or covariance matrix. It 

integrates multiple variables into a few factors to 

reproduce the correlation between the original 

variables and the factors [19]. In this paper, the 24 

digital city management performance evaluation 

indicators are obtained by stepwise regression 

analysis. By applying factor analysis methods to 

analyze the character, identify public factors that 

affect performance evaluation and advance 

low-scoring indicators to improve readability and 

credibility. 

Since the dimensions of the 24 index data are 

different, they are standardized at the first time. The 

original data is converted into the dimensionless 

index measurement value and then the correlation 

analysis is performed [20]. The results are shown in 

Figure 2: 

3

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



 
Figure 2 Correlation Coefficients between 

IndicatorsThe darker the color in the graph is, the 

stronger the correlation between the two indicators is. 

From Figure 2, it can be seen that the index 1x
and

5 7 9,x x x, , 3 8 7 8x x x x,
appear to strong negative 

correlation and its correlation coefficients are less 

than -0.6.The index 1x
and 1 3 2 3x x x x,

shows a 

strong positive correlation and its correlation 

coefficient is greater than 0.6. Observing other 

indicators, it is found that there is also a strong 

correlation between other indicators. It shows that 

there is multicollinearity among these indicators, so it 

is suitable for factor analysis. Through the software R, 

the eigenvalues, contribution rates, and variance 

interpretations of each common factor are calculated. 

The results are shown in Table 2:

Table 2 Eigenvalue and Contribution Rate of Correlation Matrix 

Common Factor Eigenvalues Difference Contribution Rate Cumulative Contribution Rate 

𝐹1 12.15 7.15 0.51 0.51 

𝐹2 5.00 2.37 0.21 0.71 

𝐹3 2.63 0.72 0.11 0.82 

𝐹4 1.91 0.70 0.08 0.90 

𝐹5 1.21 0.48 0.05 0.95 

𝐹6 0.74 0.53 0.03 0.98 

𝐹7 0.21 0.13 0.01 0.99 

𝐹8 0.08 0.02 0.00 1.00 

𝐹9 0.06 0.05 0.00 1.00 

𝐹10 0.01  0.00 1.00 

The characteristic values of the first 10 common 

factors only listed in the Table 2. From Table 1, it can 

be seen that the eigenvalues of the first three common 

factors are 12.15, 5.00, and 2.63, respectively. From 

the perspective of common factor contribution rate, 

the cumulative contribution rate of the first three 

common factors can reach above 0.82, which means 

that the first three common factors reflect that the 

information of the original variables have accounted 

for more than 80% of the total information. It can be 

seen from the common degree of the variables that the 

common factor variances of the first three common 

factors are all greater than 0.8, indicating that the 

original variables have a strong dependence on the 

first three common factors. Therefore, the number of 

common factors is three. 

Because the representative variables of each common 

factor are not prominent, the meaning of the common 

factor is unclear. To better explain the factor structure, 

we rotate the factors. Firstly, the correlation between 

the three public factors is examined, and the results 

are shown in Table 3.

Table 3 Factor Correlation Matrix 

 𝐹1 𝐹2 𝐹3 𝐹4 𝐹5 

𝐹1 1.00  -   

𝐹2 0.19 1.00    

𝐹3 -0.12 0.22 1.00   

𝐹4 0.40 0.35 0.14 1.00  

𝐹5 0.30 0.40 0.26 0.40 1.00 

From Table 3, it can be found that the correlation 

coefficient between 𝐹1  and 𝐹4 is 0.40. The 

correlation coefficient between   𝐹2  and 𝐹4  is 0.35, 

the correlation coefficient between 𝐹2  and 𝐹5  is 

0.40 and the correlation coefficients are all greater 

than 0.30, which has a certain correlation. Therefore, 

we use the principal axis iterative oblique rotation 

method to rotate the factor load matrix. The rotated 

factor load matrix is shown in Table 4. 

The factor load matrix shows the maximum load at 

each factor. From Table 4, it can be seen that the load 

of 3 8 3 5 5 7 8, , , ,x x x x x x x

3 9 1 9 7 3 7 1 8 1 9, , , , , ,x x x x x x x x x x x
on the first common 

factor ( 𝐹1 ) is larger. It explains that the grid 

management workload, violation control workload, 

demolition violation workload, and scheme 
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investigation workload contribute a lot to 1F
.That is, 

the interaction between workload and network 

management violation management and removal of 

violation registration is the first main characteristics 

of the factor; 

Similarly, it can be seen that the load of 

2 7 2 6 2 5 2 9 2 3, , , ,x x x x x x x x x x
on the second public 

factor (𝐹2) is larger, which shows that the interaction 

effects of various inspections and workloads, grid 

management, illegal work control, and case 

investigation and treatment have a greater impact on 

the overall score. Therefore，the interaction effects of 

various urging and majority factors are the main 

characteristics of the second public factor; 

The larger load of 3 1 3,x x x
on the third public factor 

( 𝐹3 ) indicates that the interaction between daily 

inspection and workload has a greater impact on the 

overall score, so the daily inspection workload is the 

main feature of the third public factor. 

Therefore, we can improve the factors that affect the 

load of low-score indicators to improve the credibility 

of this performance assessment indicator. In short, we 

believe that from the perspective of managers, 

performance evaluation should be based on the above 

three public factors to strengthen management. In 

Table 4, the seventh column h gives an estimate of the 

commonness of each original variable. It is observed 

that the values of h are greater than 0.80, indicating 

that each original variable is explained by more than 

80% of the information by five factors. The original 

variable has a common factor of strong dependence.

Table 4 Skew Rotation Factor Load Matrix 

factor F1 F2 F3 F4 F5 h Factor F1 F2 F3 F4 F5 h 

1x  -0.92 0.11 0.20 0.05 0.44 0.98 2 5x x  0.20 0.91 -0.04 -0.03 0.05 0.93 

3x  0.25 -0.10 1.04 -0.00 -0.11 1.00 2 6x x  0.02 0.97 -0.01 -0.05 0.05 0.95 

5x  0.92 -0.02 -0.15 0.02 0.12 0.98 2 7x x  -0.14 1.01 -0.01 0.01 -0.03 0.98 

7x  0.76 0.25 -0.17 0.11 0.05 0.84 2 9x x  0.46 0.82 -0.07 -0.00 0.02 0.98 

9x  0.88 0.20 -0.14 0.03 0.05 0.95 3 5x x  0.90 -0.08 0.51 0.02 0.04 0.99 

1 3x x  -0.44 0.00 0.80 0.03 0.21 0.99 3 7x x  0.72 0.09 0.67 0.07 -0.04 0.94 

1 4x x  -0.46 -0.01 0.11 0.99 0.04 1.00 3 8x x  0.91 -0.21 0.33 -0.10 0.19 0.92 

1 5x x  0.42 0.09 -0.01 0.08 0.69 0.97 3 9x x  0.91 0.15 0.29 0.02 0.01 0.96 

1 6x x  0.09 0.14 0.07 0.07 0.82 0.93 4 5x x  0.33 -0.05 -0.02 0.88 -0.04 0.99 

1 8x x  0.59 -0.20 -0.09 -0.13 0.67 0.87 4 8x x  0.47 -0.16 -0.05 0.73 0.07 0.94 

1 9x x  0.64 0.21 -0.07 0.01 0.31 0.88 4 9x x  0.51 0.11 -0.04 0.69 -0.04 0.99 

2 3x x  -0.33 0.70 0.55 -0.05 -0.11 0.98 7 8
x x  0.90 -0.06 -0.18 -0.05 0.20 0.98 

The weight used to calculate the factor score is 

obtained by the diagonal rotation method. The results 

are shown in Table 5. The first column represents the 

score factor of the first common factor ( 𝐹1 ).The 

second column represents the score factor of the 

second common factor ( 𝐹2 ). Similarly, the 

corresponding factor models can be obtained (because 

of the limited space, only the three are listed and the 

other lines are similar): 

𝑥1 = −0.14𝐹1 + 0.03𝐹2 + 0.07𝐹3

+ 0.03𝐹4+0.27𝐹5 
𝑥3 = 0.03𝐹1 − 0.03𝐹2 + 0.33𝐹3 − 0.01𝐹4

− 0.07𝐹5 
𝑥5 = 0.10𝐹1 − 0.01𝐹2 − 0.06𝐹3 − 0.01𝐹4+0.01𝐹5  

Table 5 Matrix of Standardized Score Coefficients 

Factor F1 F2 F3 F4 F5 Factor F1 F2 F3 F4 F5 

1x  -0.14 0.03 0.07 0.03 0.27 2 5x x  0.01 0.21 -0.02 -0.01 0.00 

3x  0.03 -0.03 0.33 -0.01 -0.07 2 6x x  -0.01 0.22 -0.01 -0.01 0.01 

5x  0.10 -0.01 -0.06 -0.01 0.01 2 7x x  -0.02 0.23 -0.01 0.01 -0.02 

7x  0.08 0.05 -0.06 0.03 -0.02 2 9x x  0.05 0.18 -0.04 -0.00 -0.03 

9x  0.10 0.04 -0.05 -0.01 -0.02 3 5x x  0.10 -0.03 0.16 -0.02 -0.03 

1 3x x  -0.07 -0.01 0.26 0.01 0.13 3 7x x  0.08 0..01 0.21 0.01 -0.06 

5

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



1 4x x  -0.08 0.01 0.04 0.36 0.01 3 8x x  0.10 -0.06 0.10 -0.06 0.05 

1 5x x  0.01 0.01 -0.01 0.02 0.32 3 9x x  0.10 0.02 0.08 -0.01 -0.05 

1 6x x  -0.04 0.02 0.01 0.02 0.41 4 5x x  0.02 -0.01 -0.01 0.31 -0.04 

1 8x x  0.04 -0.06 -0.03 -0.06 0.31 4 8x x  0.04 -0.03 -0.02 0.25 0.01 

1 9x x  0.05 0.06 -0.03 0.01 0.12 4 9x x  0.05 0.03 -0.02 0.24 -0.05 

2 3x x  -0.04 0.16 0.17 -0.01 -0.05 7 8
x x  0.10 -0.02 -0.06 -0.04 0.06 

4. CONCLUSION 

This paper mainly focuses on the “the evaluation of 

digital city management performance”. Based on the 

original performance assessment model, an index 

system of single variables and interactive variables is 

established. A new statistical prediction model is 

established by nonlinear stepwise regression analysis. 

During the regression process, according to the 

significance analysis results, the regression 

coefficients and regression equations have certain 

significance under a certain confidence interval. 

Constructing a factor model by factor analysis, we 

find out the common factors that affect each indicator 

and improve the load factor of the low-scoring 

indicators. Thereby, the reliability of the scoring is 

improved. It is superior to qualitative analysis. Use 

mathematical models to do quantitative analysis, 

which is of significance to the study of digital city 

management performance evaluation system. 

 

REFERENCES 

[1]Ishida T. Understanding Digital Cities. Digital 

Cities. Springer Berlin Heidelberg, 2000. 

[2]Gullino S. Urban regeneration and democratization 

of information access: CitiStat experience in 

Baltimore. Journal of Environmental Management, 

2009, 90(6):2012-2019. 

[3]Linturi R, Koivunen M R, Sulkanen J. Helsinki 

Arena 2000 - Augmenting a Real City to a Virtual 

One. Digital Cities Experiences Technologies & 

Future Perspectives, 2000, 1765:83-96. 

[4]Ishida T, Akahani J, Hiramatsu K, et al. Digital 

City Kyoto: Towards a Social Information 

Infrastructure. Cooperative Information Agents III, 

1999, 1652:34-46. 

[5]Yang R, Wang H, Li Z. Study on Integrative Data 

Production for Digital Urban Management——A 

Case of Zhengzhou City. Journal of Geo-Information 

Science, 2010, 12(02):214-219. 

[6]Tong Lun, Song Gang, Wu Qianghua, et al. From 

Digital Urban Management to Smart Urban 

Management: Platform Implementation and Key 

Technologies. Urban Development Research, 

2017,24(06):105-113. 

[7]Guo Dalin. From “Digitalization” to “Internet +”: 

The Road to Multiple Co-governance in Urban 

Management. Realistic, 2018, 446(06):75-109. 

[8]Sheng Qiang, Fang Ke. Digital City Design Based 

on Multi-source Data Spatial Syntax Analysis: A Case 

Study of Wuhan Sanyang Road Urban Renewal 

Project. International Urban Planning, 

2018,33(01):52-59. 

[9]Liu Lixiang. Selection of independent variables 

and stepwise regression method in linear regression 

model. Statistics and Decision, 2015,23(21):80-82. 

[10]Liu Tian, Liu Ying, Zhong Jie. Stepwise 

Regression Analysis of Causes of PM2.5 and Study of 

Governance Schemes. Mathematics in Practice and 

Theory, 2014, 44(15):76-80. 

[11]Liu Tian, Liu Ying, Zhong Jie. Stepwise 

Regression Analysis of Causes of PM2.5 and Study of 

Governance Schemes. Mathematics in Practice and 

Theory, 2014, 44 (15): 76-80. 

[12]Abraham S , Raisee M , Ghorbaniasl G , et al. A 

robust and efficient stepwise regression method for 

building sparse polynomial chaos expansions. Journal 

of Computational Physics, 2017, 332:461-474. 

[13]Zhang Xiang. Stepwise Regression Analysis and 

Comparative Study of Technical Statistics of NBA 

and CBA Teams. Journal of Beijing Sport University, 

2014,37(1):134-138. 

[14]Qiu Liting, Shen Zhenzhong, Nie Baisong. Dam 

deformation prediction based on stepwise regression 

analysis—Markov chain model. Hydropower Energy 

Science, 2014 ,32(5):51-55. 

[15]Luo Yongpeng, Huang Fanglin, Liao Minghao, et 

al. Finite element model revision of existing railway 

steel truss bridges based on stepwise regression 

analysis. Journal of Railway Science and Engineering, 

2015,12(5):1111-1115. 

[16]Lawley D N, Maxwell A E . Factor Analysis as a 

Statistical Method. The Statistician, 1962, 12(3):209. 

[17]Ran Lun, Li Jinlin. Application of Factor 

Analysis in Comprehensive Performance Evaluation 

of Listed Companies in Small and Medium-Sized 

Enterprises. Mathematical Statistics and Management, 

2016, 24(01) :75-81. 

[18]Chen Qian, Tian Zhiwei. Research on financial 

risk evaluation of forestry listed companies based on 

factor analysis and cluster analysis. Finance Theory 

and Practice, 2017,38(1):103-108. 

[19]Park S , Tuller S E . Advanced view factor 

analysis method for radiation exchange. International 

Journal of Biometeorology, 2014, 58(2):161-178. 

[20]Gao Huixuan. Applied Multivariate Statistical 

Analysis, Beijing: Peking University Press. 2005. 

[21]Kabacoff R. R in Action. America: Manning 

Publications Co. 2011.

6

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



A Survey of Data Hiding in Quantum Image 
 

Gaofeng Luo1, Ling Shi2, * 
1 College of Information Engineering, Shaoyang University, Shaoyang 422000, China 
2 Department of Information Technology and Creativity, Shaoyang Polytechnic, Shaoyang 422000, China 

 

Abstract: Data hiding is focused on concealing the 

content of messages. Data hiding seems more secure 

than cryptography because it is difficult to notice by 

the attackers. In this paper, different data hiding in 

quantum image techniques are reviewed. This review 

mainly focused on quantum image watermarking and 

quantum image steganography. Hopefully, this review 

will stimulate further interest who aimed at the pursuit 

of quantum data hiding algorithms. 

Keywords: Quantum image; Data hiding; 

watermarking and steganography 

 

1. INTRODUCTION  

With the development emerging technology, quantum 

computing is viewed as an ideal solution for some 

complex problems which needs high computational 

cost. Real-time Image processing is widely used in 

the field such as multimedia. It is no doubt that the 

enormous images have become the bottleneck of data 

processing techniques. However, quantum 

computation has been considered as one of the most 

effective method to realize image processing. 

Quantum image processing, which focused on image 

processing tasks to the quantum computing 

framework was proposed [1]. Theoretically, quantum 

computers can help people perform computations 

much faster than classical computers.  

Data hiding in quantum image is a branch of quantum 

image processing [2]. This paper mainly introduces 

related work towards applying quantum computation 

to data hiding tasks. Section 2 reviews the basics of 

quantum representation of images. Section 3 provides 

details on quantum image watermarking. Section 4 

discusses the techniques of quantum image 

steganography. Section 5 gives the conclusions.  

2. QUANTUM REPRESENTATION OF IMAGE 

In order to use quantum computation techniques for 

image processing, images need to be stored on a 

quantum computer firstly, which is called quantum 

representation. Inspired by the classical representation 

of an image, the pixel of a quantum image consists of 

two parts, e.g., color information and position 

information. Hence, some quantum image 

representations were proposed based on it.  

In 2011, Le et al. [3] proposed the FRQI (Flexible 

representation for quantum image). The 

representation has its formula as equation (1):  
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| ( ) cos | 0 sin |1 |
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          (1) 

where   is the tensor product notation. In this 

presentation, there are two parts of an image 

including the colors and the corresponding positions. 

Figure 1 gives a 2 2  quantum image of FRQI.  

  

Figure 1. An image and its representation (adapted 

from [3]) 

Inspired by FRQI, Zhang et al. [4] improved it and 

proposed a quantum image representation called 

NEQR (Novel enhanced quantum representation), 

which uses the basis of a qubit sequence to store the 

value of each pixel instead of the probability 

amplitude of a qubit. The expression of an image can 

be written as equation (2): 
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The image size is 2 2n n . The preparation procedure 

for NEQR was described also in Ref. [4].  

Besides, different representations of image were 

proposed gradually, such as NASS [5] and QRCI [6]. 

Readers interested in the quantum image 

representation can refer to Ref. [7]. These 

representations established the foundation for the 

quantum image processing. 

3. QUANTUM IMAGE WATERMARKING 

Image watermarking techniques are mainly used for 

image copyright protection. With the fast 

development of watermarking techniques, many 

papers have discussed the algorithm of digital image 

watermarking. In this paper, we mainly focus on 

image watermarking techniques using quantum 

computing. Like digital image watermarking has been 

most extensively studied in past several years, 

quantum image watermarking become a research 

hot-spot. This paper gives a general review of 

quantum image watermarking from two aspects. 

3.1 QUANTUM IMAGE WATERMARKING 

USING FRQI 

As a data hiding method, Image watermarking 

techniques are mainly used for image copyright 

protection. Similarly, quantum watermarking can used 

for quantum data copyright protection. Using FRQI 

representation, some quantum image watermarking 

methods were proposed [8]–[13]. In Ref. [8], a blind 

watermarking and authentication scheme was 

proposed. The scheme is based on the characteristics 

of restricted geometric. Generally, the article is 

considered the first watermarking of quantum image. 
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It opens the door for follow-up studies. Then, 

watermarking scheme for quantum images using 

quantum Fourier transform was studied [11]. 

Likewise, Hadamard transform [9], quantum wavelet 

transform [10] were used to construct the 

watermarking methods respectively. These 

approaches had a lot in common: using FRQI. 

Because it is difficult for FRQI to reconstruct the 

classical images, these methods are had to achieve 

with quantum circuits.   

3.2 QUANTUM IMAGE WATERMARKING 

USING NEQR 

Compared with FRQI, researchers paid more attention 

to NEQR. Firstly, several watermarking schemes of 

quantum grayscale images were investigated. In Ref. 

[14], using small-scale quantum circuit, a 

watermarking scheme was proposed. The low 

complexity was achieved. However, the visual quality 

was not ideal. A novel LSB based quantum 

watermarking was proposed for NEQR quantum 

images [15]. In this protocol, the PSNR 

(peak-signal-to-noise ratio) and histogram graphs 

were analyzed. Because two keys were used, its 

computational circuit was high. Performance metrics, 

such as visual quality, robustness and capacity, are the 

common goal of these watermarking schemes. 

Related works [16]–[21] mainly focused on quantum 

grayscale images. In particular, an adaptive quantum 

watermarking method was proposed [22]. This 

method was based on dividing blocks of quantum 

image. Because of the variable embedding position, 

the proposed algorithm had better imperceptibility 

and robustness.   

As for quantum color images, several watermarking 

methods were studied. In Ref. [23], a quantum color 

image watermarking on the basis of fast bit-plane 

scramble and dual embedded was investigated. Based 

on Arnold transformation and LSB steganography, 

Zhou et al. [24] proposed a quantum color image 

watermarking. These research results have enriched 

the quantum watermarking theory and has important 

significance.  

4. QUANTUM IMAGE STEGANOGRAPHY 

Steganography is also a branch of information hiding. 

There are several steganography technologies, 

including steganography based on digital image files, 

steganography based on digital audio file and 

steganography based on digital video files. Quantum 

image steganography is to communicate the secret 

message by concealing a meaningless part in the 

hidden image. Like digital image steganography that 

was highlighted earlier, quantum image 

steganography is a technique for quantum data hiding.  

4.1 STEGANOGRAPHY OF QUANTUM 

GRAYSCALE IMAGE 

In 2014, a novel strategy for quantum image 

steganography was proposed [25]. It is based on 

NEQR and Moire pattern. However, the Moire pattern 

was also used to assist in the extraction procedure. 

Following this study, more quantum image 

steganography methods were proposed based on LSB 

[26]–[30]. In Ref. [26], two blind LSB algorithms 

were proposed on the basis of NEQR. The block LSB 

which embeds a message bit into a number of pixels 

that belongs to one image block was also discussed. 

Least significant qubit algorithm for information 

hiding was studied [27]. The corresponding unitary 

was designed to realize the algorithm. Previous works 

mainly focused on the application of LSB method. In 

the performance of the embedding capacity and visual 

quality, all these references have yielded positive 

results.  

4.2 STEGANOGRAPHY OF QUANTUM COLOR 

IMAGE 

In Ref. [31], Heidari et al. investigated three quantum 

color images steganography algorithms based on LSB. 

It is worth noting that the algorithm was based on 

RGB multi-channel quantum representation. 

Moreover, the analysis of PSNR indicates the 

performance of visual quality. After it, the author 

utilized the Gray code and proposed a novel 

LSB-based steganography method [32]. Experimental 

showed its good performance. Li et al. [33] 

investigated the quantum steganography method 

using color cover images. Moreover, the authors 

designed the quantum circuits that implement the 

embedding and extraction process. Besides, other 

similar schemes were proposed for quantum color 

image steganography [34].  

5. CONCLUSION 

In this survey, we highlighted the recent advances in 

quantum data hiding including the quantum image 

watermarking and quantum image steganography. As 

was discussed above, more researchers are paying 

attention to data hiding techniques based on quantum 

computing. The results showed the field is a hot area. 

Therefore, we believe the study achievement of this 

paper will make contribution to the study of quantum 

image processing. 
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Abstract: Traditional batch learning tasks rely heavily 

on the completeness of the data. In practice, a large 

number of labeled samples are difficult to obtain at one 

time. And the storage space overhead of batch learning 

is too large. Therefore, in the face of the explosive 

growth of modern data, incremental learning is needed 

to solve the above-mentioned limitations of batch 

learning. The existing incremental Bayesian model has 

two problems: One is the inability to handle the new 

features contained in new samples. Second, in the 

process of sample selection, the time and space 

overhead of the existing model is too large, which 

seriously affects the efficiency of the model. To solve 

these two problems, this paper proposes a new 

parameter correction formula through in-depth 

analysis of the existing model, which solves the 

problem of incremental learning of new features in 

new samples, and proposes a sample selection method 

based on the judgment mechanism and class support. 

Reduce the computational overhead in sample 

selection. Experiments on the UCI data set prove that 

the improved model can incrementally learn new 

features while considering classification accuracy and 

efficiency. 

Keywords:Incremental learning;Naive bayes; 

Bayesian estimation;Machine learning; Conjugate 

distribution 

 

1.INTRODUCTION 

Incremental learning [1-4] is a process of continuous 

learning and accumulation of knowledge similar to 

humans. It is an important research direction of 

machine learning and one of the current hotspots of 

artificial intelligence. The Bayesian inference model 

[5-6] is simple, efficient, robust, easy to implement, 

and has low algorithm complexity. Because of its solid 

mathematical foundation and rich probability 

expression ability, it is loved by researchers. In 

particular, Bayes can make full use of the 

characteristics of prior information and incremental 

information, which is in line with the idea of 

incremental learning, making it the best choice in 

incremental learning models. 

The classification-oriented incremental Bayesian 

learning model was first proposed by Gong et al. [7-

10], and they determined the order of the instances in 

the newly added sample set to the original training set 

based on the 0-1 classification loss [11] to achieve 

incremental Learn. However, they did not take into 

account that due to the small number of original 

samples and the lack of existing knowledge reserves, 

the classifier may cause misjudgment to the new 

samples. If the current model is updated with 

misjudged information, the noise will continue to 

propagate, eventually affecting the performance of the 

entire model. Luo et al. [12] proposed an incremental 

learning algorithm based on Bayesian weighting. By 

dynamically adjusting the credibility of the class, the 

model has good self-adaptability, in order to speed up 

the incremental learning process of the model. 

However, adding new samples directly to the initial 

training set will cause the current classifier to overfit, 

resulting in insufficient generalization ability of the 

model. Li et al. [13] proposed an incremental learning 

method for sequence selection based on dynamic 

confidence. Through dynamic confidence, the model 

can select suitable sequences from subsequent samples, 

strengthen or complete the current model, and weaken 

the influence of noise on the model. However, since it 

is necessary to find the optimal sample iteratively each 

time. If the subsequent set is too large, the incremental 

learning efficiency of the model is very low. Su et al. 

[14] improved the model of Gong et al. By adding new 

parameter formulas and introducing the idea of 

minimum risk decision making, the model can 

describe the new category of samples while solving the 

problem of data imbalance in the samples.  However, 

the model can only perform category increments, and 

cannot incrementally process new features contained 

in new samples, and does not even consider whether 

the learning of new samples has a positive effect on the 

current classifier. Ding et al. [15] proposed an 

incremental Bayesian method based on class support. 

By introducing a class support factor and a related 

class loss function, the model can select appropriate 

samples from the subsequent data to be added to the 

training set, so that the modified model always has 

good compatibility with the training set. However, this 

method is only suitable for small data sets. If the 

subsequent data is too large, the model efficiency is 

easily reduced. Wen et al. [16] proposed a threshold-

based Bayesian incremental model. By setting the 

threshold, the model can use the genetic algorithm to 

select the appropriate instance increments from 

subsequent samples to update the current classifier. 

However, this algorithm, like the previous model of 

Gong et al., Cannot perform category increment and 

feature increment. 

Although the incremental learning effects of the above 

models are relatively good, the model still has the 
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following problems. First, in practice, data is 

generated over time and may change. Samples 

collected later may have new attribute characteristics 

due to factors such as collection methods or data 

changes. The above incremental learning model does 

not explain how to implement incremental learning of 

features when it encounters subsequent samples with 

new features. Second, in the selection of new samples, 

the classification loss of the existing model is 

complicated, and the space-time resources of the 

computer are huge, which cannot adapt to the 

development of current data. Therefore, in the face of 

current big data, it is very important to design a new 

incremental Bayesian algorithm to adapt to the 

development of current data. 

Aiming at the above two problems, this paper proposes 

the improvement of incremental Bayesian model 

based on in-depth analysis of existing models. 

Incremental learning of new features is achieved by 

adding new parameter formulas. And referring to the 

ideas in [14, 15], a sample selection method based on 

judgment mechanism and class support is proposed. 

The improved model can eliminate noise interference 

when faced with a large amount of subsequent data, 

make full use of the prior information of the training 

samples, and preferentially select samples from the 

subsequent samples that are more compatible with the 

training instance for incremental learning. Greatly 

reduce the consumption of computer resources by 

sample selection. 

The following arrangements of this paper are as 

follows: Section 2 introduces related work including 

corresponding hypothetical definitions and related 

principles; Section 3 introduces incremental learning 

of new features; Section 4 introduces the sample 

selection algorithm proposed in this paper; Section 5 

is the experimental design and analysis of results; 

Finally, conclusions and further research directions are 

given. 

2.RELATED WORKS 

Before introducing the related work, in order to 

facilitate the understanding below, some brief 

explanations are made below.Suppose the training set 

D has n samples,  referred to as 𝐷 = {𝑑1, 𝑑2, ⋯ , 𝑑𝑛}.  
The sample space of the training set D is a combination 

of the feature space S and the category space C, which 

is denoted as 𝐷 =< 𝑆, 𝐶 > .  Feature space 𝑆 =<
𝐴1, 𝐴2, ⋯ , 𝐴𝑚 >, can be seen as a Cartesian product of 

m attributes, 𝐴𝑖   represents the i-th attribute, |𝐴𝑖|  
represents the number of features under the ith 

attribute  𝐴𝑖 , and the feature attribute  𝐴𝑖   takes a 

discrete value {𝑎𝑘
𝑖 }. The class space C is a set of values 

of l mutually exclusive random variables, denoted as 

𝐶 = {𝑐1, 𝑐2, ⋯ , 𝑐𝑙}. So every instance in D can be 

written as  𝑑𝑖 = {𝑎𝑖
1, 𝑎𝑖

2, ⋯ , 𝑎𝑖
𝑚, 𝑐𝑗} . In machine 

learning, the classification task is actually based on the 

data in the training set D, using a certain algorithm to 

learn the relationship 𝑓 between the sample attributes 

and categories in the training set. So that any instance 

in the feature space S can find a unique category in the 

category space C through  𝑓 . Such as: 𝑥 =

(𝑎1, 𝑎2, ⋯ , 𝑎𝑚) ∈ 𝑆
𝑓
→ 𝑐𝑗 ∈ 𝐶.According to the 

Bayesian algorithm, the above formula is actually to 

find a class 𝑐𝑖 from the category set C to maximize the 

probability of 𝑝(𝑐𝑖|𝑥)  under the condition that x 

occurs, as shown below: 𝑝(𝑐 = 𝑐𝑖|𝑥) =

𝑎𝑟𝑔𝑚𝑎𝑥 𝑝(𝑐 = 𝑐𝑗|𝑥)     𝑗 = (1,2,⋯ , 𝑙).According to 

Bayes' theorem, 𝑝(𝑐𝑖|𝑥)  is calculated as  

𝑝(𝑐 = 𝑐𝑖|𝑥) =
𝑝(𝑐=𝑐𝑖)×𝑝(𝑥|𝑐=𝑐𝑖)

𝑝(𝑥)
   (1) 

From the full probability formula and the assumption 

that each feature attribute of Naive Bayes is 

independent of the category, formula (1) can be 

changed to formula (2). 

𝑝(𝑐 = 𝑐𝑖|𝑥)=
𝑝(𝑐=𝑐𝑖)×∏ 𝑝(𝐴𝑗=𝑎𝑗|𝑐=𝑐𝑖)

𝑚

𝑗=1

∑𝑝(𝑐=𝑐𝑖)×∏ 𝑝(𝐴𝑗=𝑎𝑗|𝑐=𝑐𝑖)
𝑚
𝑗=1

              (2) 

It can be seen that the model parameters that Naive 

Bayes mainly needs to calculate are 𝑝(𝑐 = 𝑐𝑖) and 

𝑝(𝑎𝑘|𝑐𝑖), as shown in formula (3) in detail. 

𝑝(𝑐 = 𝑐𝑖)     𝑝(𝐴
𝑗 = 𝑎𝑗|𝑐 = 𝑐𝑖)          (3) 

2.1 BAYESIAN ESTIMATION 

Generally, the maximum likelihood estimation mean is 

used to calculate formula (3), as shown in formula (4) 

and formula (5): 

𝜃𝑖 = 𝑝(𝑐 = 𝑐𝑖) =
𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)

𝑡𝑜𝑡𝑎𝑙(𝑐)
          (4) 

𝜃𝑖
𝑗
= 𝑝(𝐴𝑗 = 𝑎𝑗|𝑐 = 𝑐𝑖) =

𝑐𝑜𝑢𝑛𝑡(𝐴𝑗 = 𝑎𝑗|𝑐 = 𝑐𝑖)

𝑐𝑜𝑢𝑛𝑡(𝑐=𝑐𝑖)
 (5) 

It can be seen from the above formula that the 

maximum likelihood estimation ignores the influence 

of the prior information, and only uses the information 

of the sample to estimate the parameter θ.The biggest 

difference between the Bayesian method and it is that 

it sets the parameter θ as a random variable and uses 

𝑝(𝜃|𝐼0)  in the process of estimating the unknown 

parameter θ. The specific calculation is shown below. 

𝑝(𝜃|𝐷, 𝐼0) =
𝑝(𝐷|𝜃,𝐼0)·𝑝(𝜃|𝐼0)

𝑝(𝐷|𝐼0)
  =

𝑝(𝐷|𝜃,𝐼0)·𝑝(𝜃|𝐼0)

∫ 𝑝(𝐷|𝜃,𝐼0)·𝑝(𝜃|𝐼0)𝑑(𝜃)
 (6) 

In essence, Bayesian estimation is a method of 

calculating the current parameter θ by using prior 

information and current sample information 

D. 𝑝(𝜃|𝐼0) refers to the prior probability, which can be 

calculated from the observed data or given by relevant 

experts. 

2.2 BAYESIAN INCREMENTAL PRINCIPLE 

The difference between incremental learning and batch 

learning is that in the face of newly acquired sample 

data, incremental learning can use the useful 

information in the new sample to iteratively modify 

the current model parameters, and the cycle continues 

until no new sample data arrives. The details are shown 

in Figure 1: 
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Training 
data modeltrain classification

(x1,y1)
(x2,y2)
 

(xn,yn)

Y=F(X,θ)
Or P(Y|X)

New 
data

Batch learning

Incremental learning
 

Figure 1. The difference between incremental learning 

and batch learning 

Bayesian increment is implemented according to 

Bayesian estimation theory. From the Bayesian 

estimation of formula (6), it can be known that the 

addition of new data enables the model to integrate the 

prior information  𝐼0  and the existing sample 

information D, and changes the prior probability 

𝑝(𝜃|𝐼0) into the posterior knowledge 𝑝(𝜃|𝐷, 𝐼0). The 

posterior knowledge is then equal to the prior 

information plus the sample information. Therefore, 

when the new data S arrives as shown in Figure 1, the 

Bayesian incremental model regards the previous 

posterior knowledge as the current prior information, 

and then corrects the current model with the new 

sample information. The specific model is shown in 

Figure 2 : 

New sample

S

Sample 
knowledge
p(S|I0,θ)

Prior 
Knowledge
p(θ|D*,I0)

Posterior 
knowledge
p(θ|D,I0)

classifica
tion

Figure 2. Schematic diagram of incremental Bayesian 

learning model 

Note:  𝐷∗  =  𝐷 +  𝑆 : indicates the initial training 

sample D information + newly obtained sample 

information S. 

2.3 CONJUGATE DIRICHLET DISTRIBUTION 

Definition 1: Conjugate distribution: In Bayesian 

statistics, if the posterior and prior distributions belong 

to the same type of distribution, the prior and posterior 

distributions are called conjugate distributions. 

Definition 2: Dirichlet distribution: Suppose there are 

r possible state event variables 𝑇 = {𝑇1, 𝑇2, ⋯ , 𝑇𝑟} , 
and its parameter vector is 𝜃 = {𝜃1, 𝜃2, ⋯ , 𝜃𝑟}. If the 

parameter 𝜃𝑘 = 𝑝(𝑇𝑘|𝜃, 𝐼0)  𝑘 = {1,2,⋯ , 𝑟}  satisfies 

the following probability density distribution, then the 

prior information 𝐼0  about the parameter θ is said to 

have a Dirichlet distribution. Among them, 

𝐷𝑖𝑟(𝛽1, 𝛽2, ⋯ , 𝛽𝑟) : 𝛽𝑖  is hyperparameter, and ∑𝛽𝑖 =
𝛽.

𝑝(𝜃|𝐼0) =
𝛤(𝛽)×(∏ 𝜃

𝑖

𝛽𝑖−1
𝑟−1

𝑖=1
)×(1−∑ 𝜃𝑖

𝑟−1
𝑖=1

)𝛽𝑙−1

𝛤(𝛽1)𝛤(𝛽2)...𝛤(𝛽l)
=𝐷ir(𝛽1, 𝛽2, . . . , 𝛽𝑟)

𝐸(𝜃𝑖|𝐼0) =
𝛽i

𝛽

   (7)

If in event T, event  𝑇𝑘 occurs 𝑛𝑘  times,𝑘 = (1,2,⋯ , 𝑟). According to the conjugate distribution, we know that 

the posterior distribution of 𝑇𝑘 also obeys the Dirichlet distribution, so according to the above formula (7), the 

probability density formula of event 𝑇𝑘 is as follows:

𝑝(𝜃|𝐼0, 𝑇) =
(∏ 𝜃

𝑖

𝛽𝑖+𝑛𝑖−1
𝑟−1

𝑖=1
)×(1−∑ 𝜃𝑖

𝑟−1
𝑖=1

)𝛽𝑙+𝑛𝑙−1

∫ ∫ ...∫ (∏ 𝜃
𝑖

𝛽𝑖+𝑛𝑖−1
𝑟−1

𝑖=1
)×(1−∑ 𝜃𝑖

𝑟−1
𝑖=1

)𝛽𝑙+𝑛𝑙−1𝑑𝜃1𝑑𝜃2...𝑑𝜃𝑟

 

                                            = 𝐷𝑖𝑟(𝛽1 + 𝑛1, ⋯ , 𝛽𝑖 + 𝑛𝑖 , ⋯ , 𝛽𝑟 + 𝑛𝑟)

   (8)

Note: 𝑛𝑖: the number of occurrences of event Ti. And 

0 ≤ 𝜃1 + 𝜃2 +⋯+ 𝜃𝑟−1 < 1. 

Referring to formula (7), the mathematical expectation 

of formula (8) is as formula (9): 

𝐸(𝜃𝑘|𝐼0, 𝑇1, 𝑇2, ⋯ , 𝑇𝑟) =
𝛽𝑘+𝑛𝑖

𝛽+𝑟
 (9) 

Since the hyperparameters in (𝛽1, 𝛽2, . . . , 𝛽𝑟)  are 

determined based on the observed values of the event. 

Therefore, for the convenience of calculation, let 𝛽𝑖 =
1, 𝑖 = (1,2,⋯ , 𝑟), and thus formula (9) can be changed 

into formula (10): 

𝐸(𝜃𝑘|𝐼0, 𝑇1, 𝑇2, ⋯ , 𝑇𝑟) =
1+𝑛𝑘

𝑐𝑜𝑢𝑛𝑡(𝑐𝑘)+𝑟
  (10) 

Therefore, according to formula (10), under the 

conjugate Dirichlet distribution, the calculation of 

formula (4) and formula (5) is as formula (11) and 

formula (12): 

𝜃i=𝑝(𝑐 = 𝑐𝑖) =
1+𝑐𝑜𝑢𝑛𝑡(𝐶𝑖)

𝑙+|𝐷|
 (11) 

𝜃𝑘
𝑗
|
𝑖
=p(𝐴𝑘

𝑗
= 𝑎𝑘

𝑗
|𝑐 = 𝑐𝑖)  =

1+𝑐𝑜𝑢𝑛𝑡(𝐴𝑘
𝑗
|𝑖)

|𝐴𝑗|+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)
  (12) 

𝑙 : number of categories in C; |𝐷| : the size of the 

training sample D; 𝐴𝑘
𝑗
 : K-th feature under j-th 

attribute;  𝑐𝑜𝑢𝑛𝑡(𝐴𝑘|𝑖
𝑗
) = |𝐴𝑘|𝑖

𝑗
| : The number of k-th 

features under the j-th sample for the sample of 

category 𝑐𝑖; 
3. FEATURE INCREMENTAL LEARNING 

As mentioned above, the emergence of new features is 

mainly affected by two factors. First, due to the 

diversification of modern collection methods, the 

attribute dimension of the collected samples has 

increased, resulting in new features; The second is due 

to the variability of data. Because in practice, data is 

generated over time and may change over time, the 

actual data is always incomplete, which may cause 

new features to appear over time under the same 

attributes. . Through in-depth analysis of existing 

models [7-15], we improve existing models by adding 

new parameter correction formulas to achieve 

incremental learning of features. Based on the two 

factors mentioned above, this paper divides feature 

incremental learning into the following two situations: 

1) Caused by an increase in the number of attribute 

dimensions; 2)Caused by data changes. 

3.1 CAUSED BY ATTRIBUTE DIMENSIONS 
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Assume the new sample is:  𝑑𝑝 =

{𝐴𝑝
1 , 𝐴𝑝

2 , ⋯ , 𝐴𝑝
𝑚, 𝐴𝑝

𝑚+1, 𝑐𝑟},the new feature under the 

new attribute 𝐴𝑚+1  is 𝐴𝑝
𝑚+1  .  |𝐴p|r

𝑚+1| = |𝐴𝑚+1| =

1.According to formula (12), the new parameter 

𝑝(𝐴𝑝
𝑚+1|𝑐𝑟)  of the new feature 𝐴𝑝

𝑚+1  under the 

category 𝑐𝑟 is calculated as follows: 

𝑝(𝐴p
𝑚+1|𝑐𝑟) =

1+1

1+(𝑐𝑜𝑢𝑛𝑡(𝑐𝑟)+1)
 (13) 

At the same time, the new parameter 𝑝(𝐴𝑝
𝑚+1|𝑐𝑖)  of 

the new feature 𝐴𝑝
𝑚+1  in the category 𝑐𝑖 , 𝑖 =

(1,2,⋯ , 𝑙)，𝑖 ≠ 𝑟 must also be modified as follows: 

𝑝(𝐴p
𝑚+1|𝑐𝑖) =

1+0

1+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)
  (14) 

3.2  CAUSED BY DATA CHANGES 

Assume the new sample is: 𝑑𝑝 = {𝐴𝑝
1 , 𝐴𝑝

2 , ⋯ , 𝐴𝑝
𝑚, 𝑐𝑟}, 

new features is: 𝐴𝑝
𝑗
 , 𝑗 = (1,2,⋯ ,𝑚) , |𝐴𝑝

𝑗
| = 1 . The 

number of features under the j-th attribute is increased 

by one. New parameters 𝑝(𝐴𝑝
𝑗
|𝑐𝑟) and 𝑝(𝐴𝑝

𝑗
|𝑐𝑖) 𝑖 ≠ 𝑟 

of the new feature 𝐴𝑝
𝑗
  under the categories 𝑐𝑟  and 𝑐𝑖 

should be added. At the same time, the parameters 

𝑝( 𝐴𝑝
𝑗
|𝑐𝑟)  and 𝑝( 𝐴𝑝

𝑗
|𝑐𝑖)  of other features  𝐴𝑝

𝑗
≠ 𝐴𝑘

𝑗
 

under the j-th attribute must also be modified. 

According to formula (12), the new parameters 

𝑝( 𝐴𝑝
𝑗
|𝑐𝑟) and 𝑝( 𝐴𝑝

𝑗
|𝑐𝑖) are calculated as follows: 

𝑝(𝐴p
𝑗
|𝑐𝑟) =

1+1

(|𝐴𝑗|+1)+(𝑐𝑜𝑢𝑛𝑡(𝑐𝑟)+1)
  (15) 

𝑝(𝐴p
𝑗
|𝑐𝑖)    =

1+0

(|𝐴𝑗|+1)+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)
 (16) 

Similarly: 

𝑝(𝐴k

𝑗
|𝑐𝑟) =

|𝐴𝑗|+𝑐𝑜𝑢𝑛𝑡(𝑐𝑟)

(1+|𝐴𝑗|)+(𝑐𝑜𝑢𝑛𝑡(𝑐𝑟)+1)
×

1+|𝐴k|r
𝑗
|

|𝐴𝑗|+𝑐𝑜𝑢𝑛𝑡(𝑐𝑟)
 (17) 

𝑝(𝐴𝑘
𝑗
|𝑐𝑖)  =

|𝐴𝑗|+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)

(|𝐴𝑗|+1)+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)
×

1+|𝐴𝑘|𝑖
𝑗
|

|𝐴𝑗|+𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)
  (18) 

Specifically: in (2), when the category 𝑐𝑟  is a new 

category: 𝑐𝑙+1. The new parameters 𝑝(𝐴𝑝
𝑗
|𝑐𝑙+1) of the 

new feature 𝐴𝑝
𝑗
 and the new parameters 𝑝(𝐴𝑘

𝑗
|𝑐𝑙+1) of 

the other features 𝐴𝑝
𝑗
≠ 𝐴𝑘

𝑗
 under the jth attribute are 

estimated as follows: 

𝑝(𝐴𝑝
𝑗
|𝑐𝑙+1) =

1+1

(|𝐴𝑗|+1)+1
  (19) 

𝑝(𝐴𝑘
𝑗
|𝑐𝑙+1) =

1+0

(|𝐴𝑗|+1)+1
  (20) 

In summary, a complete feature incremental 

expression (21) is given: 

𝑝(𝐴𝑘|𝑖
𝑗
|𝑐𝑖) =

{
 
 
 
 

 
 
 
 

2

2+𝑦
                              (𝑐𝑖 = 𝑐𝑟 ∧ 𝐴𝑘|𝑖

𝑗
= 𝐴𝑝|𝑖

𝑗
)

𝑝(𝐴𝑘
𝑗
|𝑐𝑖) ×

𝑦

2+𝑦
           (𝑐𝑖 = 𝑐𝑟 ∧ 𝐴𝑘|𝑖

𝑗
≠ 𝐴𝑝|𝑖

𝑗
)

1

1+𝑦
                                      (𝑐𝑖 ≠ 𝑐𝑟 ∧ 𝐴𝑘|𝑖

𝑗
= 𝐴𝑝|𝑖

𝑗
)

𝑝(𝐴𝑘
𝑗
|𝑐𝑖) ×

𝑦

𝑦+1
     (𝑐𝑖 ≠ 𝑐𝑟 ∧ 𝐴𝑘|𝑖

𝑗
≠ 𝐴𝑝|𝑖

𝑗
)

2

|𝐴𝑗|+2
                           (𝑐𝑖 = 𝑐𝑙+1 ∧ 𝐴𝑘|𝑖

𝑗
= 𝐴𝑝|𝑖

𝑗
)

1

|𝐴𝑗|+2
                         (𝑐𝑖 = 𝑐𝑙+1 ∧ 𝐴𝑘|𝑖

𝑗
≠ 𝐴𝑝|𝑖

𝑗
)

  (21) 

Note: y = |𝐴𝑗| + 𝑐𝑜𝑢𝑛𝑡(𝑐𝑖)  .And when the new 

feature is caused by the increase in the number of 

attribute dimensions, |𝐴𝑗| = 0 ; otherwise, |𝐴𝑗| refers 

to the number of features included in the j-th attribute 

in the training sample set. 

4. SAMPLE SELECTION BASED ON JUDGMENT 

MECHANISM AND CLASS SUPPORT 

The classification loss of the existing incremental 

Bayesian model is too complicated, which leads to the 

huge space-time cost of the computer in the sample 

selection process. This makes the current model 

unsuitable for incremental learning of big data. 

Therefore, in the face of massive data, we urgently 

need an incremental learning model that can take into 

account both classification accuracy and efficiency. In 

this paper, we design a sample selection method based 

on the judgment mechanism and class support. While 

satisfying the incremental learning, it can effectively 

reduce the sample selection time, reduce the model 

calculation time and the required storage space. 

4.1 ALGORITHM PRINCIPLE 

As stated in literature [17], not all data are worth 

learning in the face of a large number of subsequent 

samples. Because these subsequent data may contain 

some noise data, simply learning more samples may 

have an adverse effect on the accuracy of the existing 

model, and the current classifier misclassified samples 

are often more valuable than the correctly classified 

samples. Judgment can make machine learning more 

consistent with the human learning process. It can 

eliminate noise interference, only select the most 

valuable samples from the subsequent sample set for 

incremental learning, and reduce the consumption of 

computer resources by reducing the incremental 

samples. The class support method [15] allows the 

model to make full use of the prior knowledge of the 

training samples in the sample selection process, and 

preferentially select the samples that have a good fit to 

the training instance. Ensure that the incremental 

learning samples have minimal negative impact on the 

training samples. Therefore, this paper proposes a 

sample selection method based on judgment 

mechanism and class support. The former allows the 

model to extract the most valuable samples from a 

large number of subsequent samples, and the latter can 

select the instance that minimizes the loss function 

from the most valuable sample set. Loss function: 

𝑙𝑜𝑠𝑠𝑠𝑢𝑚 = ∑ 𝛿𝑖|𝛥𝑝𝑖|𝑑𝑖∈𝐷
, the smaller the losssum, it 

means that the selected instance strengthens the 

current model better. A specific algorithm description 

will be given below. The details are described in Table 

1. 

4.2 ALGORITHM DESCRIPTION 

The specific algorithm is described below.

Table 1. Algorithm description 

Input:  Training set D  and New data set T 
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Output：Classifier C  

 

1:Learn the classifier C according to D, and find the class conditional probability 𝑝𝑖 of each instance 

𝑑𝑖 in D; 

2: if 𝑇 = ∅: The algorithm ends and returns the current classifier C；else: Next step 

3:Define 𝑤𝑟𝑜𝑛𝑔𝑙𝑖𝑠𝑡 = ∅ and initialize it. Use the current classifier to classify each sample in T, and 

save the misclassified instance to the wronglist. 

4:if 𝑤𝑟𝑜𝑛𝑔𝑙𝑖𝑠𝑡 = ∅: End and return the current classifier C  else: Next step 

5:Let 𝑀𝑖𝑛𝑖𝑙𝑜𝑠𝑠 = 100000 then repeat the following process for each instance in the wronglist： 

5.1: Based on 𝐷′ = 𝐷 + {< 𝑥𝑝
′ , 𝑐𝑝

′ >}, recalculate the class conditional probability 𝑝𝑖
′ and the 

estimated ( iloss  ) of each instance 𝑑𝑖 in D; find the sum of losses: 𝑙𝑜𝑠𝑠𝑠𝑢𝑚 = ∑ 𝑙𝑜𝑠𝑠𝑖𝑑𝑖∈𝐷
 

5.2 if 𝑀𝑖𝑛𝑖𝑙𝑜𝑠𝑠 > 𝑙𝑜𝑠𝑠𝑠𝑢𝑚: 𝑀𝑖𝑛𝑖𝑙𝑜𝑠𝑠 = 𝑙𝑜𝑠𝑠𝑠𝑢𝑚; 𝑥𝑠𝑒𝑙𝑒𝑐𝑡 = 𝑥𝑝
′，𝑐𝑠𝑒𝑙𝑐𝑒𝑡 = 𝑐𝑝

′   and temporarily stores 

the class conditional probability (𝑝𝑖
′) of each instance 𝑑𝑖 in D recalculated in 5.1 

6:𝐷 + {< 𝑥𝑠𝑒𝑙𝑒𝑐𝑡 , 𝑐𝑠𝑒𝑙𝑐𝑒𝑡 >},𝑇 − {< 𝑥𝑠𝑒𝑙𝑒𝑐𝑡 , 𝑐𝑠𝑒𝑙𝑐𝑒𝑡 >} ; Assign the class conditional probability (𝑝𝑖
′) of 

each instance(𝑑𝑖 )in D temporarily stored in 5.2 to the corresponding (𝑝𝑖). Calculate and save the 

newly added 𝑠𝑒𝑙𝑒𝑐𝑡 =< 𝑥𝑠𝑒𝑙𝑒𝑐𝑡 , 𝑐𝑠𝑒𝑙𝑐𝑒𝑡 > class conditional probability 𝑝se𝑙𝑒𝑐𝑡 in the new training set; Go 

to step 2. 

4.3 FEASIBILITY ANALYSIS OF THE 

ALGORITHM 

Time complexity analysis:The time complexity of [14] 

is: 𝑁(|𝑆|)3, |𝑆|: the size of the delta set. The time cost 

of [15] is: ∑ 𝑖(|𝑆| − 𝑖)
|𝑇|

𝑖=1
≪ 𝑁(|𝑆|)3 . This paper 

introduces a judgment mechanism based on class 

support , so that the number of samples that the current 

model judges wrongly is smaller than the size of the 

incremental set. Therefore, the time overhead of the 

algorithm in this paper is less than that in the literature 

[14, 15], and the proposed sample selection algorithm 

is feasible and effective. The following will explain 

through specific experiments. 

Experiment Analysis:We use the Mushroom dataset to 

compare and verify the algorithm in this paper with the 

previous model in terms of time cost and accuracy. A: 

the algorithm of Gong et al. [7]; B: the algorithm of 

[14]; C represents the algorithm of [15]; D: the 

algorithm of this paper. The data set is randomly 

divided into two parts, one serving as the training set 

containing 7000 instances and recorded as M, and the 

other serving as the test set containing 1124 instances 

and recorded as T. Randomly select 10 instances from 

M as the initial training set and record it as M10; the 

rest is recorded as M6990; randomly select 1000 

instances from M6990 as the incremental set and 

record it as M1000; use the test set T to test our 

classification effect .The above extraction methods are 

not put back and done 5 times cross-fold verification, 

alternately swap the data in M and T, and take the 

average of the 5 times as the result. The specific results 

are shown in Table 2.

Table 2. Comparison of accuracy and time T
rain

set 

In
cre_

set 

T
est  set 

A
lg

o
rith

m
 

A
cc/%

 

T
im

e  

/S
eco

n
d

(s)  

/H
o

u
r (h

) 

M10 ./ T ABCD 87.57 0.0015664 s 

M10 M1000 T A 93.54 6.0042802 h 

M10 M1000 T B 97.34 30.387602 s 

M10 M1000 T C 95.47 1.4787750 h 

M10 M1000 T D 99.95 6.7068819 s 

M10 M6990 T B 97.89 493.23467 s 

M10 M6990 T D 99.92 70.468992 s 

As can be seen from Table 1, when the four algorithms 

A, B, C, and D are the same in the initial training set, 

the incremental learning effect of D is the best and the 

time is the shortest. It shows that the algorithm in this 

paper can effectively reduce the computational cost in 

sample selection, and has high efficiency while 

ensuring accuracy. At the same time, experiments on 

the M6990 show that the introduction of a judgment 

mechanism can greatly reduce the time and space 

overhead of the computer. 

5. EXPERIMENTAL RESULTS AND ANALYSIS 

Experimental environment: windows operating system, 

i3 processor, 4G memory, experimental language 

python3.6. 
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Data set: Take part of the UCI data for incremental 

feature experiments. Table 3 gives information on the 

data used in the experiments.

Table 3. Data set information 

Data set Samples  num Attributes num Categories num 

Mushroom 8214 23 2 

Car 1728 7 4 

Optdigits 1797 65 10 

Tic-tac-toe 958 10 2 

Kr vs kp 3196 37 2 

For the convenience of experiments, the above data is 

further processed. Table 4 shows the specific division 

results of each data set. Each data set is randomly 

divided into a training set and a test set, and then the 

training set is randomly and equally divided into 5 

parts as an incremental learning set.

Table 4. Experimental data partition 

Data set Train_num Test_num Incre_num 

Mushroom 7000 1124 1400 

Car 1000 728 200 

Optdigits 1000 797 200 

Tic-tactoe 800 158 160 

Kr vs kp 2000 1196 400 

Perform incremental verification according to the data 

division in Table 4. Before incremental learning, each 

data set randomly selects 10 samples from its total data 

set as the initial training set. At the same time, in order 

to make the results more objective, 5 times of cross-

validation was performed in each experiment, and the 

data in the training set and the test set were alternately 

exchanged, and then the average of the 5 times was 

used as the final result. Table 5 shows the incremental 

learning results of each data set. Train represents the 

training set, S1, S2, ..., S5 represents the incremental 

set, and Full represents the learning effect of the 

training set of each data set under Naive Bayes.

Table 5. Comparison of accuracy 

  Algorithm of this paper Full 

(%) Dataset Train S1(%) S2(%) S3(%) S4(%) S5(%) 

Mushroom 83.05 94.57 95.89 97.76 97.44 99.07 94.39 

Car 80.20 77.47 78.71 85.71 87.67 89.99 84.66 

Optdigits 83.78 94.54 95.85 96.26 96.80 96.55 94.67 

Tictactoe 67.88 71.41 72.55 75.84 89.12 90.01 72.89 

Krvskp 79.34 84.85 89.05 90.23 93.81 94.01 86.66 

According to the results in Table 5, when the model 

only learns the training set, its accuracy rate is very low, 

which is caused by incomplete data and incomplete 

features in the training set. When incremental learning 

starts from S1, the accuracy of the model starts to rise. 

This shows that when the attribute dimension of the 

sample is unchanged, as the sample increases, new 

features begin to appear under the same attribute. The 

new feature increment formula proposed in this paper 

can effectively update related parameters when faced 

with new features, thereby expanding and enriching 

the existing feature domain and improving the 

classification accuracy of the model. 

In order to verify that the improved model can 

incrementally learn new features resulting from the 

increase in the number of attribute dimensions, we 

have processed the mushroom information in Table 4. 

The details are shown in Table 6. M5: refers to the 

extracted training sample only contains the first 5 

dimensions of the sample; M13: refers to the first 13-

dimensional attributes of the sample, which indicates 

that the dimension of the sample attributes is increased 

by 8 dimensions based on M5; M22: refers to all the 

attributes of the sample, which indicates that the 

sample has 9-dimensional attributes added to M13. At 

the same time, in order to more clearly see the model's 

incremental learning of the above new features, the test 

data set T is also processed accordingly. T5_22: 

indicates that the sample contains only 5-22-

dimensional attributes, and the features under the first 

5-dimensional attributes are set to null; T_suiji: 

randomly select 500 instances from 1124 test samples, 

each instance retains 15 attributes randomly, and the 

features under the remaining attributes are set to null.

Table 6. Samples of different attribute dimensions 
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Sample set Samples num Dimensions num Categories num 

M5 1000 5 2 

M13 1000 13 2 

M22 1000 22 2 

T_suiji 1124 15 2 

T_5_22 500 17 2 

In order to make the results more objective and 

accurate, we do 10 cross-validations and take the 

average of the results of 10 experiments as the final 

result. For each cross-validation, the training and test 

sets of the Mushroom dataset in Table 4 are exchanged. 

The experimental results are shown in Table 7.

Table 7. Features with increasing attribute dimensions 

Initial train Increment S1 Increment S2 Test5_22（%） Test_suiji（%） 

M5 \ \ 30.28 76.06 

M5 M13 \ 56.77 87.85 

M5 M13 M22 75.76 90.50 

Table 7 shows that as the features increase, the 

classification effect of the model gradually increases. 

It is proved that the incremental Bayesian model in this 

paper can incrementally learn new features due to the 

increase in the number of attribute dimensions. 

At the same time, in order to verify the feature 

increment process, our algorithm can learn new 

features without forgetting the previous knowledge. 

We randomly select a certain proportion of data from 

the training set and incremental learning set used in 

Table 6. Testing the learning effect of the current 

model and verifying the degree of support for the 

original training instance after incremental learning 

are recorded as M5test, M13test, and M23test, 

respectively. The specific experimental results are 

shown in Table 8, where Train represents the initial 

training set, and S1 and S2 represent the incremental 

set.

Table 8.  Fitting degree with training examples 

Train S1 S2 M5test M13test M23test 

M5 \ \ 98.73 \ \ 

M5 M13 \ 98.73 92.62 \ 

M5 M13 M22 98.73 98.80 99.43 

The experimental results in Table 8 show that with the 

incremental learning of new features, the model's 

support for the original training examples has not 

changed. Instead, due to the appropriate increase in 

features, the accuracy of the M13test test set has been 

further improved. It shows that the model in this paper 

can effectively learn new features and our sample 

selection method is very effective. 

In summary, it can be seen from Tables 5, 7, and 8 that 

the feature increment formula in this paper enables the 

model to incrementally learn new features. 

6. CONCLUSION 

In this paper, a new feature increment formula is 

proposed through in-depth analysis of the existing 

Bayesian model, so that the improved model can 

incrementally learn new features caused by the 

increase in attribute dimensions or data changes; At the 

same time, a sample selection method based on the 

judgment mechanism and class support is designed in 

this paper, which can effectively reduce the sample 

selection time in the incremental learning process, 

while ensuring the accuracy of the model, and 

improving the efficiency of the model. But this article 

does not cover the learning of unlabeled samples, 

which will be the focus of our next research. 
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Tourism Development Level 
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Abstract: This paper uses the analytic hierarchy model 

to analyze and evaluate the level of tourism 

development between the two cities, and then collects 

data through a self-filled questionnaire method, 

constructs a pair comparison matrix, and calculates 

the weight vectors of each layer, which can be 

quantitatively measured. Analyze the quantified 

tourism development level of the two cities. It was 

finally concluded that the level of tourism 

development in Q city was greater than the level of 

tourism development in Y city. 

Keywords: Tourism development level, Analytic 

hierarchy process, pairwise comparison matrix, 

Weight vector. 

 

1. INTRODUCTION 

Research on the level of urban tourism development 

is an important basis for evaluating the status and 

potential of urban tourism development. The earliest 

domestic evaluations of the level of tourism 

development in a city are Zhang Mingqing and Liu 

Chao, [1] drawing on comparative advantage theory 

and competitive advantage theory, and preliminary 

discussing the development level of tourism. Su 

Weizhong, Gu Chaolin , [2] etc. Has carried out 

substantial research, and the development evaluation 

of the domestic tourism industry has achieved certain 

development, but the tourism system is a complex 

giant system. For this issue, people all look at it from 

their own points of view, and have great Subjectivity, 

how to accurately evaluate the development level of a 

city's tourism industry? In fact, the hierarchical 

analysis model proposed by T.L.Saaty et al. [3] It is 

used to reflect that the evaluation object is a classic. 

Although some scholars believe that the factors that 

affect the development of tourism and the relationship 

coefficient between tourism are intricate and complex, 

and the internal factors are also network-like, it is not 

suitable to use the analytic hierarchy to evaluate the 

correlation between tourism and the gray factors that 

affect its development. [4]But because the target 

model to be established this time is aimed at less 

target data, it can be backed up and analyzed by AHP. 

2. DETERMINING WEIGHTS BY ANALYTIC 

HIERARCHY PROCESS 

2.1 BUILDING AHP MODEL 

Based on an in-depth analysis of the problem, the 

relevant factors are decomposed into several levels 

from top to bottom according to different attributes. 

The factors at the same level are related to or 

influenced by the upper level, and at the same time 

dominate the lower level or are affected by the lower 

level The factors of the same layer are as independent 

as possible. The uppermost layer is the target layer, 

usually only one factor, the lowermost layer is usually 

the object layer, and there can be several layers in the 

middle, usually the standard layer. 

2.2 CONSTRUCT A PAIRWISE COMPARISON 

MATRIX 

Starting from the second layer of the hierarchical 

model, compare the effects of elements at the same 

layer on the same target in the previous layer, so as to 

determine their proportion in the target, and use 

pairwise comparison method to construct a pairwise 

comparison matrix to the bottom layer. 

2.3 COMPUTING WEIGHT VECTORS 

For a single criterion pairwise comparison matrix, we 

use Matlab software to calculate its maximum feature 

root max
 and corresponding feature vector i

. The 

feature vector is the weight vector, which is the 

importance ranking of each evaluation factor, which is 

the allocation of weight coefficients. 

2.4 CONSISTENCY CHECK 

Use Consistency Index CI , Random Consistency 

Index RI (It uses a random method to construct 500 

sample matrices. The construction method is to 

randomly fill the upper triangular terms of the sample 

matrix with the scale and their inverses. The values of 

the main diagonal items are always 1 and correspond 

to the transposed positions. The term uses the inverse 

of the above-mentioned random number at the 

corresponding position. Then calculate the 

consistency index value for each random sample 

matrix, and average these values to get the average 

random consistency index value .[6]And consistency 

ratio CR , and do consistency check. If there is a pair 

comparison matrix A, ikjkij rrr 
, then A is called 

a uniform matrix. If the random consistency ratio 

1.0
RI

CI
CR

, the constructed judgment matrix is 

considered to be consistent; otherwise, the values of 

the weighting coefficients must be redistributed by 

adjusting the elements of the judgment matrix. 

3. HIERARCHICAL STRUCTURE MODEL OF 

URBAN TOURISM DEVELOPMENT LEVEL 

Through in-depth analysis of the issues surrounding 

the development level of urban tourism, and in 
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accordance with the given tourism development level 

indicator system, we break down the main factors 

affecting the development level of urban tourism into 

4 levels-target level A, standard level B, element layer 

C, and object layer D. The connections between the 

various levels are represented by connected straight 

lines. They form the hierarchical structure model 

shown in the article. We believe that this level can 

fully reflect the level of tourism development between 

the two cities, and has a certain degree of scalability. 

It is feasible to apply this model to practical problems 

in the future. Our next calculation is for this analytic 

model we proposed. 

(1) Solving the model: constructing a pairwise 

comparison matrix 

According to the needs of the analytic hierarchy 

process, we must obtain the evaluation weight of each 

criterion layer for the target, and the evaluation 

weight of each scheme for each criterion layer. When 

the importance of mutual comparison factors can be 

explained with a practically meaningful ratio, the 

judgment matrix The value of the corresponding 

element takes this ratio. In order to overcome the 

difficulty of comparing the upper-level factors with 

each other at the same level, and to obtain relatively 

unsubjective data, we obtained the data through a 

questionnaire survey and constructed a pairwise 

comparison matrix. 

(2) Data survey and collation 

We have designed 25 questions for the questionnaire. 

Each question has an effect on the impact of each 

program on each criterion, and the impact of each 

criterion on the target. The questionnaire is designed 

as follows: The higher the impact, the larger the 

standard is. Give an appropriate scoring standard to 

allow the respondent to score according to the weight 

they think, so as to collect the original scoring data. 

According to the survey results, calculate the weight 

vector and do consistency check, calculate the weight 

coefficient of each layer relative to the previous layer, 

combine the weight vectors to get the information 

weight of element layer C to target layer A, and 

initialize the original data, and finally calculate the 

urban tourism Development level H value. 

4. APPLICATION AND ANALYSIS OF MODEL 

RESULTS 

Analyzing the H value based on the above results, we 

see that the tourism development level of Q city is 

significantly higher than the tourism development 

level of Y city, but this is only a comprehensive 

evaluation of the tourism development level of a city. 

We can see that The urban area, per capita housing 

area, and per capita green space are significantly 

higher than in Q City. The population density, 

out-of-city traffic, claims amount, number of tourist 

complaints, number of A-level attractions, number of 

travel agencies, and number of star-rated hotels are 

significantly higher in Q City. It is higher than city Y. 

Therefore, we believe that each city has its own 

advantages and disadvantages relative to the 

development of tourism. We should look at the results 

based on realistic rationality, and focus on 

maintaining the characteristics of the city's tourism 

and strive to improve the disadvantages. , So that the 

level of urban tourism development has reached a 

higher level. Due to the short time of the survey and 

the small scope of the survey, the number of people 

surveyed was relatively small. It did not involve the 

evaluation of the level of tourism development by 

urban residents, travel agency units and all social 

strata. This is the deficiency of the model. In future 

evaluations, we will consider expanding the scope of 

investigation and evaluation, and combining the new 

situation brought about by the development of China's 

tourism industry to further improve the model as a 

whole, so that the evaluation effect will be more 

authoritative, which will really help policy makers to 

correctly treat The level of tourism development in 

this city.  

5. CONCLUSIONS 

In addition to the correct strategic decisions within the 

company, many large domestic events in 2009 also 

played a role in expanding the market space. Take 

Dongfang Hotel, the only five-star hotel listed 

company in Guangzhou as an example. In 2009, 

although the company was affected by the global 

financial tsunami and the overall relocation of the 

Canton Fair to Pazhou Exhibition Center, its 

operating income declined, but the company's 

management actively adjusted its operating strategy. 

On the basis of successfully holding the Spring 

Business Fair, the sales strength of the Convention 

and Exhibition business continued to hold the Autumn 

Business Fair, which greatly increased the company's 

rental income during the fair. In addition, the 

company's participation in Guangbai Group, the 

largest department store retailer in Guangdong 

Province in 2009, produced huge investment returns. 

These two items alone have made up for the adverse 

effects of the financial crisis on the company. The 

leader of another listed hotel tourism company, 

Jinjiang Co., Ltd., has a great advantage in the 

terminal of "eat + live". The company's average room 

occupancy rate has been rising year by year from 

2005 to 2009, and the fixed annual income of its KFC 

catering industry is extremely considerable. In 2009, 

Jinjiang was highly sought after as a beneficiary of 

the Shanghai Disney Project and the World Expo. At 

the same time, the company responded to the current 

situation and made a strategic adjustment of asset 

replacement: the company replaced related assets with 

star hotel business, and obtained the equity of the 

major shareholder Jinjiang Hotel Group's economic 

hotels with the brand of Jinjiang Star. After the 

completion of the asset replacement, the company's 

main business was adjusted to a relatively high-profit 

economy hotel and catering investment business, 

thereby greatly improving the company's operating 
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performance level in 2009. Huatian Hotel, which 

adopts a unique "hotel + real estate" profit model, 

promotes the development of the surrounding real 

estate industry through the joint and comprehensive 

development of two related industries, hotel and real 

estate, with the hotel industry as its main axis. 

Huatian Hotel's operating income in 2009 increased 

significantly, of which the hotel service industry 

increased by 170 million yuan. It is worth mentioning 

that in 2009, Huatian Hotel's subsidiary Beijing North 

Huatian Real Estate Co., Ltd. Huatian Hotel, Hunan 

International Finance Building Co., Ltd. Xiaoxiang 

Huatian Hotel and Changchun Huatian Hotel 

Management Company Changchun Huatian Hotel 

Business entered a rapid growth. long. Benefiting 

from the recovery of the real estate market in 2009, 

the company's real estate sales income also increased 

significantly. 

Among the listed tourism companies, Huangshan 

Tourism has better operating performance than OCT 

A. This is mainly due to the company's monopoly of 

scenic resources, scarcity and some independent 

pricing power. The tourism resources of Huangshan 

Scenic Spot where Huangshan Tourism is located are 

unique and representative both domestically and 

internationally. As a result, it has a stable source of 

tourists at home and abroad, coupled with less 

substitution and compatibility of its tourism products, 

and has a prominent competitive advantage. Among 

the comprehensive tourism listed companies, the 

operating performance of BTG is slightly better than 

that of CYTS. The reason for this analysis lies in two 

points: First, the BTG completed the overall 

acquisition of Beijing Qianmen Hotel, Xinqiao Hotel 

and Heping Hotel in 2009, expanding the company's 

operating scale; second, the company issued 60 

million shares to large shareholders. Achieved 910 

million financing, which increased the company's 

current net assets. 

This paper uses the AHP / DEA model to evaluate the 

operating performance of listed tourism companies in 

China, which can effectively reflect the operating 

conditions of tourism enterprises and provide 

effective data support for improving the management 

level of tourism enterprises. However, due to the 

small number of evaluation indicators used and 

mainly the financial indicators in the annual 

statements of tourism listed companies, the research 

results have certain limitations. In the future, the 

performance evaluation of tourism listed companies 

should comprehensively consider all factors that 

affect the performance of tourism enterprises, and 

strive to propose a comprehensive and perfect 

performance evaluation system based on the 

characteristics of tourism enterprises. This helps 

tourism enterprises to establish a reasonable 

governance structure, optimize the allocation of 

various resources within the enterprise, and improve 

the operating performance level of the tourism 

enterprise. 
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Abstract: Depression is one of the most significant 

diseases in the world, with the development of 

technology, depression detection on the social media 

is of growing in recent years. Meanwhile, as the main 

information form of the network, text sentiment 

analysis is a central problem. Depressive texts are 

metaphorical and closely related in semantic 

representation. To solve this problem, this paper 

proposed a depressive text classification based on 

word2vec and BiLSTM. On the one hand, word2vec 

method can convert words to vectors, and carry 

important syntactic and semantic information. On the 

other hand, bidirectional long short-term network 

(BiLSTM) can learn contextual information to obtain 

semantic features for classification automatically. 

Finally, experimental results show that our pretrained 

word vector model is good performance and our 

classification is better than other baselines. 

Keywords: Word2vec, BiLSTM, Depressive text 

classification, Depression detection. 

 

1. INTRODUCTION 

Major depressive disorder (MDD), also known as 

depression, is a growing public health concern 

worldwide. Fortunately, several studies have 

demonstrated that early detection and treatment of the 

disorder can improve the negative impacts of 

depression [1-3]. Moreover, the existence of stigma 

with depression impedes patients to seek help and 

delays treatment. As a result, automatic depression 

detection is significant. For this task, social media has 

indeed become an outlet for people to share their 

emotions and feeling in their general routine lives. 

Besides, Park et al. concluded that people with mental 

illnesses tend to reveal their mental condition on 

social media, as a way of relief [4, 5]. Hence, some 

researchers turn their sights to predict and study 

depression on social media. De Choudhury et al. 

proposed a probabilistic model to determine which 

tweets could indicate depression [6]. They first 

obtained the user's depression status label through the 

CES-D scale and then extracted both post-based and 

user-based features, finally utilized the SVM (Support 

Vector Machine) algorithm to get 74% accuracy. 

Wang et al. [7] creates a depression detection model 

for Chinese microblogs. This model gathered ten 

features from the text, included the polarity of the text, 

emoticons, and so on. The polarity was calculated by 

the rule designed based on the HowNet dictionary. 

The Linguistic features were extracted by the LIWC 

dictionary. In the end, the original ten features were 

later reduced to five, with a corresponding 

degradation in the results but a high improvement 

regarding computational time and amount of data 

needed. 

But how to determine who should be detected in such 

large cyberspace? Therefore, the task of this paper 

was detecting a depressive text automatically. Then 

the owner of the post will be chosen to be identified 

in the next work. Throughout this paper, we focus 

exclusively on classifying depressive text. 

Text sentiment analysis, also known as text sentiment 

classification, which refers to natural language 

processing (NLP), text mining and computational 

linguistics methods to let computer identify and 

understand the views and emotions of the text. At 

present, sentiment analysis methods are mainly 

divided into three categories: first, semantic-based 

emotional lexicon approach. But building a good 

dictionary always requires abundant time, labor and 

experience. Second, machine-learning-based methods, 

which mainly focus on features selection and 

construction [8-10], they only focus on the extraction 

of lexical features and syntactic features. But the 

semantic relationship between words is ignored. In 

addition, they rely heavily on corpora. Recently, 

deep-learning-based methods have been successfully 

applied to this field [11, 12]. Bengio et al. [13] used 

neural networks to construct distributed word vectors, 

Mikolov et al. proposed the Word2ve model, and Kim 

et al. [14] proposed pre-training word2vec model to 

obtain word vectors. Graves et al. [15] proposed long 

short-term memory (LSTM) neural network for 

sequences model. And Socher et al. [16, 17] used 

LSTM to improve semantic representations. Those 

methods can retain memory to capture relations 

between words. However, there is litter work of 

depressive text based on deep-learning methods. 

Besides, depression texts are often more metaphorical 

than general text, that means depressive text focuses 

more on context.  

In this paper, we proposed a depressive classification 

based on Word2vec and BiLSTM. Firstly, we 

collected and annotated real data. Secondly, we 

introduce word2vec and show the performance of 

pre-training word vectors. In addition, we introduce 

bidirectional LSTM (BiLSTM) model and show its 

superiority for sentiment analysis problem. 

Bidirectional long short-term memory networks are 

able to incorporate contextual information from both 
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past and future inputs so it can better capture 

contextual information. Finally, we built a depressive 

text classification, and the performance was better 

than other baselines. 

The rest of this paper is structured as follows: related 

work is introduced in section 2, and then our proposed 

method is detailed in section 3. In section 4, we 

perform our experiments and show the results in 

section 5. Finally, the paper is summarized, and the 

future research directions are prospected in section 6. 

2. RELATED WORK 

2.1 WORD VECTOR 

Computers can’t handle text directly. In order to 

process text, it is necessary to convert text to vector. 

After words are converted into corresponding vectors, 

they can be applied to various algorithms. Generally 

speaking, there are two main forms of word vectors: 

sparse vectors and dense vectors. 

Sparse vector [18], also known as one-hot 

representation, which is to use a very long vector to 

represent a word, the length of the vector is the size of 

the dictionary N, the component of the vector has 

only 1, and all other positions are 0. 1 corresponding 

to the word Index in the dictionary. For example, if 

there is a dictionary [“queen”, “empress”, “lion”], 

then the word vector corresponding to “queen” is 

[1,0,0], and the word vector corresponding to 

“empress” is [0, 1,0]. This representation method does 

not require tedious calculations, is simple and easy to 

obtain, but also has many disadvantages, such as too 

long length, which will cause dimensional disaster, 

and can’t reflect the relationship between synonyms, 

such as “queen” and “empress”. Obviously, there is a 

very close relationship, but after being converted into 

the vectors [1,0,0] and [0,1,0], you can't see any 

relationship between the two, because these two 

vectors are orthogonal to each other. Of course, using 

this kind of sparse vector summation to represent 

document vectors works well.  

Dense vector, also called distributed representation. It 

was first proposed by Hinton to overcome the above 

shortcomings of one-hot representation [19]. The 

basic idea is to map each word into a short vector of 

fixed length through training. All these vectors form a 

word vector space. Each vector can be regarded as a 

point in space. The vector length can be freely 

selected, regardless of the dictionary size. It is a very 

big advantage. Using the previous example: [“queen”, 

“empress”, “lion”], after training, the vector 

corresponding to “queen” may be [1,0,1,1,0], and the 

“empress” corresponding to [1,0,1,0,0], and the “lion” 

might be [0,1,0,0,1]. Then “queen” vector multiplies 

“empress” is two and the “queen” multiplies “lion” is 

zero, which shows that the relationship between 

“queen” and “empress” is closer, but no relationship 

between “lion” and “queen”. This representation more 

accurately shows the relationship between synonyms, 

which has obvious advantages over sparse vectors.  

2.2 METHOD 

To obtain the word vector, we need to build a 

language model from text. There are some language 

models, like n-gram, Neural network, log_linear, etc. 

However, data sparsity, word similarity, model 

generalization ability, and model performance are 

major problems in building language models. To 

address all issues, word2vec was proposed by Google, 

as a word embedding toolkit, which can train vector 

space models faster than other approaches. 

Word2vec is a set of related models for generating 

word embedding. Word embedding is a group of 

collective natural language model, where words or 

phrases from the vocabulary are mapped to vectors of 

real numbers. Word2vec takes a large text corpus as 

input and produces a vector space that usually has 

hundreds of dimensions. Each unique word in the 

corpus is assigned a corresponding vector in that 

space. Word vectors are located in a vector space so 

that words that share a common context in the corpus 

are close to each other in space.  

 
Figure 1. Word2vec architectures: The CBOW 

architecture predicts the current word based on the 

context, and the Skip-gram predicts surrounding 

words given the current word. 

As shown in Figure 1, word2vec can utilize one of 

two model architectures to generate distributed 

representations of words: continuous bag of words 

(CBOW) or continuous skip grammar (Skip-gram). In 

the CBOW architecture, the model predicts the 

current word from a window of surrounding context 

words. The order of the context words does not affect 

the prediction (bag of words hypothesis). In the Skip- 

gram architecture, the model uses the current word to 

predict the surrounding window of the context word. 

Skip-gram structure weighs nearby context words 

more heavily than nearby context words. 

2.3 LSTM AND BILSTM 

Long short-term memory (LSTM) is a special 

recurrent neural network (RNN) architecture [20], 

which was proposed in 1997 by Hochreiter and 

Schmidhuber. LSTMs were developed to deal with 

the exploding and vanishing gradient problems that 

can be encountered when training traditional RNNs. 

Unlike RNNs, LSTM adds a “processor” to determine 

if the input information is useful. The processor is 

also called cell. Figure 2 presents a common LSTM 

unit, which is composed of a memory cell , an 
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input gate , an output gate  and a forget gate . 

The cell remembers values over arbitrary time 

intervals, and the three gates regulate the flow of 

information into and out of the cell. At time step , 

 enters the LSTM, it first passes through the input 

gate, and then determines whether it is useful 

according to the rules. If it is useful, passing the 

output gate, otherwise, it is forgotten through the 

forget gate. At final, hidden state  is the output. 

 
Figure 2. A single LSTM cell 

The activation of the hidden state is computed as the 

following equations (1)-(5): 

           

(1) 

        

(2) 

  

(3) 

        

(4) 

                          

(5) 

Where  is the input feature 

sequence,  is the logistic function, indicates the 

element-wise operation, is the weight matrix and 

the superscript represents the matrix between two 

different gates. 

Because of its design characteristics, LSTM is very 

suitable for modelling time-series data, such as text 

data. Bidirectional Long Short-Term Memory 

(BiLSTM) is a combination of forward LSTM and 

backward LSTM. It is used to capture contextual 

information in natural language processing tasks. 

However, in the depressive text classification task, 

few studies using this method. 

3. METHOD 

In this section, we describe how to build a sentiment 

analysis model for depressive text. The flow chart is 

given in Figure 3. Firstly, raw text was as input. Then 

we pre-processed text to convert it to vector. Final, we 

predicted text’s label by the classification. 

Text
Data 

Pre-processing
Vector Classification label

 

Figure 3. The flowchart of our proposed a depressive 

text classification based on word2vec and BiLSTM. 

Our method was mainly divided into two parts:  

(1) training vector by word2vec: Collecting a large 

amount of unlabeled corpus, and then pre-processed 

these corpora, we inputted them into the world2Vec 

model to train, and final got the word vector model, 

also called word embedding matrix. 

(2) training classification by BiLSTM: The 

pre-processed text vector features were input into the 

BiLSTM classification model for training, at final, the 

predicted category is obtained. 

3.1 DATA COLLECTION AND ANNOTATION 

For posts’ annotation, we referred to DSM-5 

(Diagnostic and Statistical Manual of mental 

disorders)[21], which was compiled by the American 

Psychiatric Association (APA) and commonly used by 

psychiatrists. For those posts, whose content meeting 

the diagnostic criteria for depression, regarded as 

positive cases, labelled as “1”, and other was 

considered to be a negative example, with “0” as its 

label. And the diagnostic criteria and some cases were 

detailed in Table 1.

Table 1. Diagnostic criteria of depression and some examples 

Diagnostic criteria  Example 

1. Depressed mood, as indicated by either subjective report 

(e.g., feels sad, empty, hopeless) or observation made by 

others (e.g. appears tearful). 

I don’t care who scolds to me hard, but I’ll hide in 

the toilet and cry in ten minutes 

2. Markedly diminished interest or pleasure in all, or almost 

all, activities. 

It’s time to go out, but then what I can do? I have no 

interest in the outside world. 

3. Significant weight loss when not dieting or weight gain 

or decrease or increase in appetite. 

It doesn’t matter to me whether I eat or not because I 

have no appetite. 

4. Insomnia or hypersomnia. I am not willing to go to bed routinely, it seems 

there’s a robber in my dream. 

5. Psychomotor agitation or retardation. When the world explodes, I just want to stay at 

home and watch the live of the world explosion. 
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6. Fatigue or loss of energy. My love is only something my hands can touch, bed, 

mouse, phone, etc. 

7. Feelings of worthlessness or excessive or inappropriate 

guilt. 

If I meet someone in my life who owns my character 

and temperament, I only want to say goodbye to 

him. 

8. Diminished ability to think or concentrate, or 

indecisiveness. 

Sooner or later, I will be killed by my bad memory 

when the world explodes, I just want to stay at home 

and watch the live of the world explosion. 

9. Recurrent thoughts of death (not just fear of dying), 

recurrent suicidal ideation without a specific plan, or a 

suicide attempt or a specific plan for committing suicide. 

I have depression, so I’m going to die. There’s no 

important reason. You don’t need to care about my 

leaving. Bye 

Note: In the 9th criteria, the thoughts of death are not 

only the sentence like “I want to die”, but also some 

metaphorical expressions [22]. For example, suicide 

victims often use words such as “go home”, “fly”, “in 

distance”. 

3.2 DATA PREPROCRSSING 

Before constructing a classifier, since raw posts 

collected from the web, the data is irregular and noisy. 

In addition, the computer can’t understand text 

directly, so it’s very essential to transmute texts into 

vectors. To address above issues, two steps were 

applied to normalize and standardize the raw data: 

text pre-processing and word vectorization. 

(1) Text preprocessing 

The process of text preprocessing is given in Table 2. 

First of all, noisy words were removed, like URLs. 

Then, stop words were filtered out. Different from 

English, there is no blank space between words of 

Chinese text. We finally employed jieba, a Chinese 

word segmentation tool for lemmatizing all the posts. 

After those steps, a post has been segmented into 

some meaningful words.

Table 2 Text pre-processing steps 

Step Description Example 

0 Microblog @Wendy, do you want to see Jay's 

concert with me? [happy][happy] 

1.Noise processing Removing noise words like URL(e.g. http://), 

Unicode characters (e.g. ‘\x000’), HTML tags, 

other tags(e.g.<>), emotions(e.g.:-)) 

@Wendy, do you want to see Jay's 

concert with me? [happy][happy] 

2. Remove the stop 

words 

Removing useless words like numbers, names of 

people and place, special characters (e.g. @, #). 

do you want to see concert with me 

[happy][happy] 

3.Word Segmentation Segmenting sentences to words. you/want/see/concert/me/[happy]/[happ

y] 

(2) Pre-training vector by word2vec 

After text pre-processing, a text would be segmented 

into some words. Moreover, those words needed to be 

turned to vectors, which is because computers can 

only carry out numerical calculations. We can directly 

train our corpus word vectors or directly import the 

trained word vectors. In fact, when the size of the 

original corpus used for training is larger, the quality 

of the resulting word vector is higher. Kim et al. [14] 

presented the advantage of pre-training word 

embedding matrix using a large of unlabeled posts. It 

not only avoids overfitting but also is better versatility. 

Moreover, it will be faster than directly training word 

vectors in training and testing classifier. 

Besides, CBOW is faster and skip-gram is slower, so 

we applied CBOW to train word vector. 

3.3 BILSTM CLASSIFICATION MODEL 

The forward LSTM and backward LSTM are 

combined into the BiLSTM. For example, we encode 

the sentence “I am sad”, and the model is shown in 

Figure 4. 

 
Figure 4. Encoding sentence by BiLSTM 

After data preprocessing, the sentence was segmented 

to three words, that is “I”, “am”, and “sad” and then 

they were converted into three vectors . 

We inputted vectors into the forward LSTM and then 

obtained three implicit vectors . Also, 

we got  by the backward LSTM. 

Finally, we jointed two implicit vectors to obtain the 

vector , ,  in turn, 

indicated as . For sentiment classification 
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tasks, the sentence is represented as , which 

contains all the contextual information, as shown in 

Figure 5. 

 
Figure 5. Sentiment analysis model based on BiLSTM 

At last, the text’s label was predicted by softmax 

classifier that takes the BiLSTM average output as 

input. Given the input sequence sample 

and is the 

output of BiLSTM in turn. is the 

average of the . is defined as the predicted label. 

The calculation function is equation (6) and (7). 

     (6) 

              (7) 

4. EXPERIMENTS 

Our experimental operating system is windows 10, 

64-bit, and the central processing is Intel Core 

i7-6700, 8 GB memory. Based on the Tensorflow 

framework, the version is 1.12, and the language is 

3.6. In addition, this paper has done two sets of 

experiments: 

(1) Experiment 1: Verification experiments, assessing 

the quality of word2vec model. 

(2) Experiment 2: Comparative experiments, 

respectively comparing with other classification. 

4.1 DATASET 

During January 2018 and January 2019, 11,630 posts 

were collected and labeled, containing 2,184 

depressive posts and 9,446 non-depressive posts. On 

the other hand, approximately 280,000 unlabeled 

posts were sampled between the same period. The 

statistics of the dataset are presented in Table 3. We 

evaluated our model on the data. 

Table 3. Statistical details of the dataset used in our 

experiments 

Type Numbers 

Depressive posts 2,184 

Non-depressive posts 9,446 

Unlabeled posts 280,000 

4.2 TRAINING VECTORS BASED ON 

WORD2VEC 

In this paper, we used the Python language version of 

word2vec. Training precise word embedding strongly 

depends on certain parameters. For example, if the 

iteration number is small, the word embedding will 

exhibit a lack of learning. In contrast, if the iteration 

number is large, the model will be prone to 

over-fitting. In our experiments, parameters are 

shown in Table 4.

Table 4. Parameters of word2vec 

Parameters Value Description 

-size 200 Dimensionality of the embedding 

-window 5 Context maximum distance 

-sg 0 Language model 

-min_count 1 Minimum word frequency 

-iter 5 Number of iterations 

4.3 BASELINES 

To compare our BiLSTM model against for 

depressive text sentiment analysis, we used some 

methods as baselines. For traditional machine 

learning-based approaches: NB (Naive Bayes), SVM 

(Support Vector Machine), KNN (k-Nearest 

Neighbor). Those methods were carried out by Python 

scikit-learn. For deep-learning-based approaches: 

CNN (Convolutional Neural Networks), RNN 

(Recurrent Neural Network), LSTM (Long 

Short-Term Memory). Those approaches were carried 

out using and Keras. 

5. RESULTS AND ANALYSIS 

5.1 ASSESSING THE QUALITY OF THE WORD 

EMBEDDING MODEL 

The pre-trained word embedding matrix was 

evaluated, and the performance of word embedding 

will significantly affect the final prediction results. As 

shown in Table 5 and Table 6, the cosine similarity is 

used to calculate the similarity of two words and the 

top5 closet words is found for a given word. Table 5 

indicates that the similarity of two antonym words is 

very low, while the similarity of two synonym words 

in high. Table 6 presents synonym words extracted by 

word2vec for a given word. The results indicated that 

the word embedding matrix had been well built.

Table 5. Word2vec model evaluation: similarity 

Word A, Word B Similarity 

depressed, happy 0.18 

sorrowful, sad 0.86 

Table 6. Word2vec model evaluation:top five similar words 
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Word Similarity words 

depressed upset, anxiety, agitated, have no strength, ache or pain 

happy joyful, excited, happiness, delightful, pleased 

5.2 COMPARATIVE RESULTS 

We measured the experimental result using the 

Accuracy score as the performance index in the 

selection of sentiment classifier experiment. The 

performance comparisons are presented in Table 7. 

Table 7. The result of the sentiment analysis with 

different methods 

Algorithm Accuracy 

NB 0.6545 

KNN 0.7152 

SVM 0.7877 

CNN 0.8482 

RNN 0.8282 

LSTM 0.843 

Bi-LSTM 0.8559 

From Table 7, we can see that the SVM classification 

algorithm is the best of the machine learning-based 

methods. Nevertheless, deep-learning-based methods 

are better than machine learning-based methods, CNN 

is better than RNN and LSTM, the reason might be 

that our data is microblog text, and CNN captures 

local information better in short text. However, the 

Bi-LSTM method has shown the best performance. 

The reasons could be that, on the one hand, machine 

learning-based methods often ignore the contextual 

information, which results in a bad performance. 

Conversely, deep-learning-based methods capture the 

semantics of the posts and consider the contextual 

information. On the other hand, BiLSTM is a 

bidirectional LSTM, which can better capture the 

context information in sentences than other methods. 

Based on our proposed model, we built an online 

platform to analyze depressive text. The platform is 

shown below 5.3 Application  

5.3 APPLICATION 

As shown in Figure 6, you can choose to input one 

text or upload a file to predict its sentimental class. 

For example, when we inputted “I am so happy”, the 

result was “non-depressive”. 

 

Figure 6. The home page of Depression Text Analysis 

Application 

6. CONCLUSIONS 

In this paper, we proposed a depressive text 

classification based on word2vec and BiLSTM. The 

model took raw characters as input. Moreover, we 

pre-trained a word vector matrix to convert word to 

vector, which could express syntax, and semantic 

information. The experimental results show that it has 

a well performance. Finally, a classifier was built 

based on BiLSTM, which captured contextual 

information to obtain semantic features of the whole 

text. Through comparing with baselines, our results 

show that our model is better. However, depressive 

mood is more complex than two classes. Future work 

should consider multi-class of depressive text and 

build a model for detecting depressed people. 
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Abstract: Embedded technology is the foundation and 

support of the artificial intelligence society. As an 

important field of computer applications, it has 

penetrated into all aspects of society, especially 

artificial intelligence, the Internet of Things, medical, 

automotive, security, and consumer industries. This 

article discusses the development status of embedded 

technology, and analyzes and studies the development 

trend of embedded system industry in China. 
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1. INTRODUCTION 

In an intelligent society, computers and artificial 

intelligence have penetrated into every corner of daily 

life. Embedded systems, as an important field of 

computer applications, have penetrated into all 

aspects of society, involving telecommunications, 

medical, automotive, security and consumer 

industries. Any ordinary person may have a wide 

range of electronics products using embedded 

technology, from small digital products such as 

mobile phones, tablets and smart bracelets, to home 

appliances and automotive electronic devices. In the 

field of industry and services, Machine tools and 

robots using embedded technology are also changing 

traditional industries and production methods. 

2. DEFINITION AND CHARACTERISTICS OF 

EMBEDDED TECHNOLOGY 

Traditional embedded systems are application-centric, 

computer technology-based, and software and 

hardware can be tailored. They are suitable for 

application-specific computer systems that have strict 

requirements on function, reliability, cost, volume, 

and power consumption. It generally consists of four 

parts: embedded microprocessor, peripheral hardware 

equipment, embedded operating system, and user's 

application program. [1] It is used to control, monitor 

or manage other devices. It is an application form of a 

computer, usually referring to a microprocessor 

system buried in the host device. This type of 

computer is generally not noticed by the user of the 

device. It is also known as a buried computer. And 

DSP. 

Embedded systems can be called the foundation and 

support of the artificial intelligence era. Compared 

with traditional general-purpose computers and digital 

products, products using embedded technology have 

their own characteristics:  

(1) Because embedded systems use microprocessors, 

To implement a relatively single function and use an 

independent operating system, a large number of 

peripheral devices are often not required. Therefore, 

in terms of volume, power consumption has its own 

advantages. In contrast, a PDA using Windows CE 

can be used for a few days on the power of the 

machine alone, and any notebook can only support 

about 3 hours. 

(2) Embedded system is the product of combining 

computer technology, semiconductor technology and 

electronic technology with the specific applications of 

various industries. It is a comprehensive technical 

discipline. Due to the relative lack of space and 

various resources, the hardware and software of the 

embedded system must be designed efficiently, 

tailored and removed from redundancy, and strive to 

achieve higher performance on the same silicon area, 

so that it can be used in specific applications. The 

choice of processor is more competitive.  

(3) The embedded system is a product of a 

combination of software and hardware. In order to 

improve the execution speed and system reliability, 

the software in the embedded system is generally 

solidified in the memory chip or the single-chip 

microcomputer itself, instead of being stored in a 

carrier such as a magnetic disk. The implementation 

of system-on-chip and system-on-board makes such 

products represented by pda and the like have a more 

familiar operation interface and operation mode, 

which is more complete and practical than traditional 

business communication and other functions.  

(4) In order to meet the needs of embedded 

distributed processing structures and application 

Internet access, embedded systems facing the 21st 

century require one or more standard network 

communication interfaces. For external networking 

requirements, the embedded device must be equipped 

with a communication interface and the 

corresponding TCP / IP protocol cluster software 

support is required; due to the interconnection of 

household appliances  and experimental field 

instruments Coordination work and other 

requirements, the new generation of embedded 

devices also need to have IEEE1394, USB, CAN, 

Bluetooth or IrDA communication interfaces, but also 

need to provide the corresponding communication 

networking protocol software and physical layer 

driver software. [2]In order to support the specific 

programming mode of the application software, such 
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as Web or wireless Web programming mode, a 

corresponding browser, such as HTML, WML, etc. is 

also required.  

Because embedded systems are often organically 

combined with specific applications, and their 

upgrading is also synchronized with specific products, 

once embedded system products enter the market, 

they have a longer life. 

3. APPLICATION STATUS OF EMBEDDED 

SYSTEMS 

In recent years, with the development of computer 

technology and artificial intelligence technology, 

embedded technology has been widely used and has 

played an increasingly important role in 

communication, networking, industrial control, 

medical, electronics and other fields. Embedded 

systems have become the hottest and most promising 

application areas. With the development of 

informationization, intelligence, and networking, 

embedded system technology will also gain broad 

development space. [3] 

Informatization, intelligence, and networking are 

developing rapidly in modern society, and the 

development space for embedded systems is also 

growing. Since the 1990s, embedded technology has 

been in full swing, and now it has become an 

irreversible common development direction for 

communications, industrial and consumer products. It 

is mainly applied in the following five aspects. 

3.1 APPLICATION OF EMBEDDED SYSTEM IN 

SMART HOME 

Smart home is the use of computer technology, 

network communication technology, integrated wiring 

technology and sensor technology, etc., in accordance 

with ergonomic principles, organically integrate 

various types of electronic equipment in home life, 

through integrated intelligent control and 

management through the network An embedded 

system. [4] With the widespread use of embedded 

systems in the Internet of Things, smart home control 

systems intelligently control household appliances, 

lighting and lighting in the house, and implement 

home security precautions, and combine with other 

systems to provide residents with a warm, 

comfortable, safe, energy-saving, The advanced and 

noble home environment allows residents to fully 

enjoy the convenience and splendor of modern 

technology. 

3.2 INDUSTRIAL APPLICATIONS OF 

EMBEDDED SYSTEMS 

The 21st century is an information-based society. The 

development of the Internet cannot be suppressed. 

Networking is an effective method to improve 

production efficiency, ensure product quality, and 

reduce labor costs. The development of industrial 

engineering control, digital machine tools, power 

systems, power grid security, and petrochemical 

systems cannot be separated from embedded systems. 

From old low-end eight-bit microcontrollers to 

today's 32-bit and 64-bit processors. The core 

industrial control equipment is enough to make us 

understand that the current development of industrial 

equipment is based on the development of embedded 

systems. Especially in numerical control technology, 

the embedded LINUX numerical control system has 

completed the development of the human-machine 

interface of the system, and the control level has been 

developed using the C language. [5] 

3.3 APPLICATION OF EMBEDDED SYSTEM IN 

TRAFFIC MANAGEMENT 

With the development of our country's economy, 

people ’s living standards have greatly improved. 

Private cars are no longer a rarity, and more and more 

appear in people ’s vision. Embedded systems are 

used in cars a lot, from ordinary positioning. GPS, 

mobile positioning GSM to vehicle flow control, 

information monitoring, vehicle navigation, and even 

transportation and many other aspects. It can be seen 

that embedded systems have been widely used in 

traffic management. 

3.4 APPLICATION OF EMBEDDED SYSTEM IN 

E-COMMERCE 

Now, vending machines in some large shopping malls 

have already entered people's field of vision. 

Residents have convenient and economical bus cards, 

smart ATM terminals everywhere, membership cards 

for various supermarkets and malls. These cards have 

accompanied the development of embedded systems 

in people. Playing an increasingly important role in 

life, it is no longer a distant dream to travel around the 

world with one card. 

3.5 APPLICATION OF EMBEDDED SYSTEM IN 

SECURITY 

Embedded systems also play a very important role in 

security. With the development of networking, old 

security methods such as access control, cameras, and 

video have been eliminated, and replaced by 

networked devices with embedded systems as the 

core. 

The threshold of the embedded system field is high. 

Embedded developers not only need to understand the 

lower-level software, but also have higher 

requirements for software professionalism. Embedded 

talents on the market must have C programming 

experience, embedded operating systems (embedded 

Linux) Or WinCE) experience, kernel tailoring 

experience, operating system shift experience, driver 

development experience, etc. For example, senior 

embedded software development engineer related 

position requirements are: rich embedded 

multi-tasking software system analysis and design 

capabilities, can independently complete project 

system solutions, solve system failures and problems; 

proficient in C language application development, 

have good programming habits And style, the 

program is stable and reliable; good document writing 

skills and habits, able to write a standardized 
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summary and detailed design documents; familiar 

with the project management process. [6] 

4. THE DEVELOPMENT TREND OF 

EMBEDDED TECHNOLOGY 

The market for embedded systems is huge, and the 

applications of embedded systems are almost 

everywhere: mobile communications, digital office, 

home appliance applications, transportation, 

interactive entertainment, and more. The unique 

features and advantages of embedded controllers such 

as small size, high reliability, strong functions, 

flexibility and convenience make them widely used in 

education, national defense, industry and agriculture, 

scientific research, and daily life. Technical progress, 

automation development, product replacement, and 

productivity improvement have played a very 

important role. 

4.1EMBEDDED TECHNOLOGY IS SYSTEMATIC 

DEVELOPMENT 

Embedded development is a systems project, so 

manufacturers of embedded systems are required not 

only to provide embedded software and hardware 

systems themselves, but also to provide powerful 

hardware development tools and software packages. 

At present, many manufacturers have fully considered 

this point, while promoting the system, the 

development environment is also a key promotion. 

For example, Samsung also provides development 

boards and versions and packages (BSP) while 

promoting Arm7 and Arm9 chips, and WindowCE 

also provides Embedded VC ++ as a development 

tool when promoting the system, as well as the 

Tonado development environment of Vxworks and 

the Limda compilation environment of DeltaOS. And 

so are typical examples of this trend. Of course, this is 

also the result of market competition. [7] 

4.2 REQUIREMENTS FOR MULTITASKING AND 

CROSS DEVELOPMENT TECHNOLOGIES 

Networking and informationization requirements 

With the maturity of Internet technology and the 

increase in bandwidth, the functions of 

single-function devices such as telephones, mobile 

phones, refrigerators, and microwave ovens are no 

longer single and the structure is more complicated. 

This requires chip design manufacturers to integrate 

more functions on the chip. In order to meet the 

upgrade of application functions, designers use more 

powerful embedded processors such as 32-bit, 64-bit 

RISC chips or signal processor DSP to enhance 

processing. Capabilities, while increasing functional 

interfaces, such as USB, extended bus types, such as 

CAN BUS, strengthening the processing of 

multimedia, graphics, etc., and gradually 

implementing the concept of a system on chip (SOC). 

On the software side, real-time multi-tasking 

programming technology and cross-development tool 

technology are used to control functional complexity, 

simplify application design, guarantee software 

quality, and shorten development cycles. 

4.3NETWORK INTERCONNECTION HAS 

BECOME AN INEVITABLE TREND. 

In order to meet the requirements of network 

development, future embedded devices will inevitably 

require various network communication interfaces on 

the hardware. Traditional single-chip microcomputers 

are insufficient for networks, and the new generation 

of embedded processors have begun to embed 

network interfaces. In addition to TCP /IP protocols, 

there are one or more of IEEE1394, USB, CAN, 

Bluetooth or IrDA communication interfaces. At the 

same time, corresponding communication network 

protocol software and physical layer driver software 

need to be provided. In terms of software, the 

system's core network module can even embed a web 

browser on the device to truly achieve Internet access 

with various devices anytime, anywhere. 

4.4 STREAMLINE SYSTEM KERNELS AND 

ALGORITHMS TO REDUCE POWER 

CONSUMPTION 

The future embedded device is a combination of 

software and hardware. In order to reduce power 

consumption and cost, designers need to streamline 

the system kernel as much as possible, only retaining 

software and hardware closely related to system 

functions, and using the lowest resources to achieve 

the most appropriate functions. Designers are required 

to choose the best programming model and 

continuously improve algorithms to optimize 

compiler performance. Therefore, it is necessary for 

software personnel not only to have rich hardware 

knowledge, but also to develop advanced embedded 

software technologies such as Java, Web, and WAP. 

[8] 

4.5 PROVIDE FRIENDLY MULTIMEDIA 

MAN-MACHINE INTERFACE 

The most important factor for an embedded device to 

be in close contact with the user is that it can provide 

a very user-friendly interface. The graphical interface 

and flexible control methods make people feel like the 

embedded device is a familiar old friend. This 

requirement makes embedded software designers 

painstakingly work on graphical interface and 

multimedia technology. Handwritten text input, voice 

dial-up Internet access, email sending and receiving, 

and color graphics and images will make users feel 

free. At present, some advanced PDAs have realized 

the writing of Chinese characters and the 

announcement of short messages on the display 

screen, but the average embedded device still has a 

long way to go.  

5. CONCLUSIONS 

In the development of modern society, network, 

information and intelligence have become very 

obvious trends. This has largely promoted the 

development of embedded software and provided it 

with a wider market space. The application of 

embedded systems is integrated into the entire device 

by combining software and hardware, thereby 
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promoting the improvement of its intelligent level. 

The application of this system can greatly promote the 

safety and efficiency inside the equipment. However, 

in the current application development, due to the 

short development time, the embedded software is in 

the stage of continuous development and 

improvement, which has affected its role to a certain 

extent, and has caused the development of China's 

defense industry and industrial control industries. 

Certain obstacles. Therefore, by strengthening the 

research on the application and development of 

embedded software, we can better play its role in 

promoting the development of related industries, 

promote the rapid and stable growth of our national 

economy, and provide greater convenience for 

people's daily lives. So as to better carry out socialist 

modernization.  
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Abstract: In order to meet the accuracy timeliness and 

stability requirements of vehicle advanced driving 

assistance system for lane detection, a method for 

end-to-end lane detection based on spatial dilated 

convolution neural network is proposed. The method 

uses the improved MobileNet v2 network as the basic 

model and the spatial dilated convolution layer is 

appended to increase the ability of the network to 

extract the features of the lane, and finally the lane 

binary segmentation mask with the same size as the 

input image is obtained by the transposed convolution. 

In addition, for most the existing CNN-based 

detection algorithms are suitable for detecting a fixed 

number of lanes, DBSCAN clustering algorithm 

based on scaling Y axis is applied on the binary 

segmentation mask. This method not only has better 

robustness against noises but also can detect the 

variable number of lanes, and thus provides a lane 

detection solution to the circumstance when vehicles 

cross the lane during lane change. Experimental 

results show that this method has high accuracy and 

real time, achieves 97.26% accuracy and 40 fps on 

tuSimple Lane Detection Challenge dataset. 

Keywords: lane detection; spatial dilated convolution; 

MobileNet v2; DBSCAN 

 

1. INTRODUCTION 

Lane detection is an important step towards advanced 

assisted driving as it allows the car to properly 

position itself within the road lanes. It is crucial for 

any subsequent lane departure or trajectory planning 

decision. Traditional lane detection algorithms[1-2] 

rely on a combination of highly-specialized, 

hand-crafted features and heuristics to identify lane 

segments.These algorithms use manual extraction of 

lane color[3], ridge[4], structure shape[5] and other 

features, and then combine hough transform[6], 

kalman filter[7] and other operations to identify lane. 

The traditional algorithm based on artificial features 

has the problem of robustness and cannot adapt to the 

changeable road scene. such as night, bad weather, 

lane damage, etc. More recent methods have replaced 

the hand-crafted feature detectors with deep networks. 

Lee et al.[8] propose a multi-task network (VPGNet) 

based on vanishing point, which can jointly deal with 

lane detection and traffic sign recognition under 

severe weather conditions. Pan,X.[9] design a lane 

detection method based on spatial convolutional 

neural network (SCNN), Spatial convolution can well 

extract the object feature which has strong shape 

priors but weak appearance coherences. Above lane 

detection methods based on deep convolutional neural 

network have achieved powerful results, but limited 

by the neural network structure, they can only detect a 

fixed number of lanes. When more lanes need to be 

detected, the network output layer should be modified 

and the network should be retrained. To tackle this 

problem, Davy et al[10]. design an instance 

segmentation approach(LaneNet). This algorithm 

combines the results of binary branch and embedding 

branch to obtain all points belonging to lanes, and 

then classifies points on each lane by mean shift 

clustering algorithm, so as to identify arbitrary lanes. 

However, this method does not fully explore the 

spatial relationship information of the pixels on the 

rows and columns of the image, which is very 

important for extracting the lane features.
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Figure 1. The architecture of Lane Detection Method Based on Spatial Dilated Convolutional Neural Network
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This paper proposes a lane detection method based on 

spatial Dilated convolutional neural network. The 

method takes the improved MobileNet v2 as the basic 

network, the spatial dilated convolution layer is 

appended to improve the efficiency of information 

transmission without significantly increasing the 

amount of computation, so as to increase the ability of 

the network to extract the features of lanes. Finally, 

DBSCAN clustering algorithm based on scaling Y 

axis is used to realize the instance segmentation of 

lanes. The model architecture is shown in Figure 1. 

This method can well identify lanes under the 

condition of occlusion, damage and other restrictions 

and can detect any number of lanes without the 

restriction of network output layer. 

2. SPATIAL DILATED CONVOLUTIONAL 

NEURAL NETWORK MODEL 

Convolutional neural network is usually constructed 

by layer convolutional layer and pooling 

operation[11]. The receptive field of the network 

increases with the deepening of layers. The size of the 

receptive field can roughly represent how much 

semantic information is captured, so deep 

convolutional neural networks often have a strong 

ability to extract semantic information. However, this 

method of layer by layer convolution operation 

cannot fully mine the spatial relation information of 

pixels between rows and columns of the image. This 

kind of spatial information is very important for 

detecting narrow, long and often discontinuous 

(dotted line, lane damage or occlusion) objects. 

2.1 SPATIAL CONVOLUTIONAL MODULE 

Spatial convolution is a deep convolutional neural 

network that can effectively identify spatial level 

information. It treats the rows or columns of the 

feature graph as a layer, and applies convolution, 

nonlinear activation and summation operations to 

calculate from top to bottom, bottom to top, left to 

right and right to left in turn. In this way, information 

can be transferred in the same layer, and spatial 

information can be extracted effectively which is very 

useful for structured objects like lanes. Figure 2. 

shows the information transfer process from top to 

bottom in the spatial convolutional module, where C 

stands for channel number, H for height, W for width 

and w for kernal width. The feature map is divided 

into H slices, and the top slice as the initial value is 

calculated from top to bottom until the last slice is 

updated. The other three directions are similar. 
C

H

W

V

V V

 
Figure 2. spatial convolutional module 

In particular, assume we have a 3-D kernel tensor K, 

where Ki,j,k are denoted as the weight between the 

element of channel i in the previous slice and the 

element of channel j in the current slice, the offset 

between the two elements is k column. Similarly, Xi,j,k 

are recorded as elements of the tensor X, where i, j 

and k refer to the channel, image height and image 

width respectively. Where f is the nonlinear activation 

function ReLU. X’ is the updated value, and all the 

slices share a set of convolution kernels. Then the 

forward computation of spatial convolution is formula 

(1): 
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2.2 SPATIAL DILATED CONVOLUTIONAL 

MODULE 

The ability of SCNN to extract lane spatial features is 

related to the width of kernel, a larger width has a 

better effect, and a satisfactory result can be obtained 

when =9. However, the large kernel often brings more 

parameters and computation, which eventually affects 

the detection speed. In order to improve the efficiency 

of information transmission without increasing the 

computation, we introduce dilated convolution into 

spatial convolution, so as to achieve the same effect 

as the large convolution kernel. 

Dilated convolution can enlarge the receptive field 

without increasing the network parameters[12]. It first 

samples the input uniformly and sparsely and then 

carries out convolution operation, which is equivalent 

to adding 0 to the convolution kernel in effect, so it is 

also called atrous convolution. The dilated 

convolution in the one-dimensional case is shown in 

formula (2): 

   



k

j

jjrix
1

O[i]          (2) 

Where O is the output, x is the input, k is the size of 

convolution kernel, and r is the dilationrate and 

represents the sampling step. 

Although the dilated convolution can be used to 

increase the receptive field, it is easy to produce 

"gridding artifacts" on the output feature map by 

continuous dilated convolution with other common 

divisor except 1, resulting in inconsistent local 

information and thus affecting the ability of network 

feature extraction. 

In order to eliminate "gridding artifacts", combined 

with the characteristics of the spatial convolutional 

module itself, in the process of information 

transmission from top to bottom, the odd layer adopts 

the dilated convolution with the dilation rate of 1, and 

the even layer adopts the dilated convolution with the 

dilationrate of 2. In contrast to the bottom-up process, 

the odd and even layers dilated convolution with 
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dilationrates of 2 and 1, respectively. Similarly, the 

horizontal direction also adopts this design scheme. 

2.3 SPATIAL DILATED CONVOLUTIONAL 

NEURAL NETWORK 

The model of spatial dilated convolutional neural 

network is designed in accordance with the 

"encoding" and "decoding" structures of FCN[13].  

In this paper, the improved MobileNet v2[14] is used 

as the basic network for feature extraction. It use 

depthwise separable convolutions and inversed 

residual structure to greatly reduce the network 

parameters and computation without loss of precision. 

MobileNet v2’s inverted residual block mainly has 

two forms, as shown in Figure 3. (a) and (b).  

Conv 1x1, Relu6

Input

Dwise 3x3, 
Stride=1,Relu6

Conv 1x1, Liner

Add

Conv 1x1, Relu6

Input

Dwise 3x3, 
Stride=2,Relu6

Conv 1x1, Liner

Conv 1x1, Relu6

Input

Dwise 3x3,

Stride=1， 
Rate=2, Relu6

Conv 1x1, Liner

Stride=1  block Stride=2  block Rate=2  block

(a) (c)(b)  
Figure 3. The difference inverted residual blocks 

Excessive down sampling will affect segmentation 

results, especially for narrow objects such as lane. In 

this paper, 8 times down sampling is used to extract 

the final size of the feature map. In the network after 

8 times sampling, replace all blocks stride=2 with 

stride=1 and rate=2, as shown in Figure 3.(c). The 

modified MobileNet v2 structure is shown in Table 1. 

t is extension factor in the inverse residual module, c 

is the number of channels on output feature map, n is 

the number of bottleneck repeated stack, s is stride 

and * for stride = 1, rate = 2. 

Table 1. Improved MobileNet v2 

Input Operator t c n s 

512×256×3 Conv2d - 32 1 2 

256×128×32 bottleneck 1 16 1 1 

256×128×16 bottleneck 6 24 2 2 

128×64×24 bottleneck 6 32 3 2 

128×64×32 bottleneck 6 64 4 * 

64×32×64 bottleneck 6 96 3 1 

64×32×96 bottleneck 6 160 3 * 

64×32×160 bottleneck 6 320 1 1 

Adding spatial dilated convolutional module after the 

improved MobileNet v2 constitutes the "encoding" 

part of feature extraction. The "decoding" part uses 

transposed convolution with two steps of 2 and 4, 

respectively, to restore the feature graph to the same 

size as the input. Finally, the lane segmentation mask 

is obtained by 1x1 convolution layer. 

3. LANE INSTANCE SEGMENTATION 

The outputed of the spatial dilated convolutional 

neural network is a collection of points on all 

lanes,  and points on each lane need to be allocated to 

their lane instances. In order to complete the instance 

segmentation of lanes, we apply DBSCAN clustering 

algorithm based on scaling Y axis on the binary 

segmentation mask.  

Density-based DBSCAN clustering algorithm is very 

suitable for lane clustering, which are distributed in a 

ribbon. DBSCAN clustering algorithm The noise 

mechanism of DBSCAN can guarantee the robustness 

of lane clustering. More importantly, DBSCAN 

algorithm is to judge the number of cluster clusters 

according to the data distribution, which does not 

need to give a fixed number of lanes. This allows the 

algorithm to detect any lane, whether two, four or 

more. 

4. EXPERIMENT AND ANALYSIS 

4.1 EXPERIMENTS SETTINGS 

In the experiment, We train the models using Adam 

with batch size 4, base learning rate 0.001, and weight 

decay 0.0001. The learning rate policy is “poly” 

with power and iteration number set to 0.8 and 1000K 

respectively. The kernel size of spatial dilated 

convolution  is set to 7. The loss function adopts the 

standard cross entropy loss function, takes into 

account the imbalance between lane and background, 

and multiplys the coefficient of 0.4 before the 

background loss. The input image is scaled to 512×
256, and the data is enhanced using random cropping, 

random inversion, and random erasing. Random 

erasers have been proved to be an effective method of 

data enhancement. Using random erasers in lane 

detection can simulate the damage  and occlusion of 

lane, which is helpful to improve the generalization 

ability of the model. The Eps and MinPts of 

DBSCAN were set to 10 and 70 respectively. All 

experiments are implemented on the Tensoflow 1.14.0 

framework.  

4.2 MODEL EVALUATION 

Using the tuSimple lane detection dataset evaluation 

model. The tuSimple lane detection dataset provides 

real freeway traffic scene pictures and lane markings 

at different times, in different traffic conditions, and 

in different lane Numbers in good and moderate 

weather. The labeling method of each lane in each 

picture is from the position of coordinates 240 to 710 

in the Y-axis. Every ten pixels, the middle point of the 

lane is selected as a labeling point of the lane, as 

shown in Figure 4. 
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Figure 4. tuSimple lane detection dataset 

The accuracy show as formula (3) is calculated as the 

average correct number of points per image: 






img

img

img

img

S

C

ccuracya              (3) 

with Cimg the number of correct points and Simg the 

number of ground-truth points. The distance between 

a prediction point and its corresponding annotation 

point is less than the given threshold value, the 

prediction is considered correct; otherwise, the 

prediction is wrong. In addition to accuracy, the 

assessment criteria of false positive (FP) and false 

negative (FP) were also provided corresponding 

formulas (4) and (5) respectively. 

  FP
pred

pred

N

F
         (4) 

gt

pred

N

M
FN          (5) 

Fpred is the number of predicted wrong points, and 

Npred is the number of predicted all points. Mpred is the 

number of correct points missed, and Ngt is the 

number of all points marked.  

Figure 5. shows the variation trend of intersection 

over union(IoU) of the verification set during the 

training process of the spatial dilated convolutional 

neural network model. The abscissa represents the 

iteration, and the ordinate represents the average IoU 

between the predicted results of a batch verification 

set and ground truth. With the increase of training 

steps, the average intersection ratio gradually 

stabilized between 0.6 and 0.7. 

 
Figure 5. average IoU of the verification set 

Table 2 shows the evaluation results of the spatial 

dilated convolutional neural network model on the 

tuSimple lane detection data set. And it achieved 

higher accuracy and faster speeds than SCNN on the 

tuSimple lane detection data set, reaching 97.26% and 

40fps, respectively. In addition, the algorithm can also 

detect any number of lanes, which provides a lane 

detection scheme for the situation when the car body 

crosses the lane during lane change, which is not 

available in SCNN and other algorithms. 

Table 2. results on test set 

 accuracy FP FN fps 

SCNN 96.53 0.0617 0.0180 30 

Ours 97.26 0.0382 0.0265 40 

4.3 ABLATION STUDY 

In order to verify the effectiveness of the spatial 

dilated convolutional module and DBSCAN based on 

scaling Y axis, we carried out model ablation 

experiments respectively. For spatial dilate 

convolution, in the case of kernel width of 7, the 

convolution operation with expansion rate of 2 in the 

spatial dilate convolution is replaced by ordinary 

convolution. For DBSCAN based on scaling Y axis, 

DBSCAN clustering was used directly on the 

segmentation mask of network output. As shown in 

Table 4, the spatial dilated convolutional module and 

the DBSCAN based on scaling Y axis both improve 

the accuracy of lane detection to a certain extent. 

Table 4. result of ablation study 

 
spatial 

convolution 
DBSCAN baseline 

accuracy 96.65 97.03 97.26 

5. CONCLUSION 

In this paper, we propose a lane detection method 

based on spatial dilated convolutional neural network. 

It reduces computation in the process of spatial 

convolution by dilated convolution and optimizes the 

efficiency of spatial information transfer. It adopts 

DBSCAN clustering based on scaling Y axis as the 

instance segmentation algorithm, and provides a 

solution to lane detection problem when vehicles 

change lanes. The results show that this method has 

high accuracy and robustness and can accurately 

identify lanes under the condition of occlusion, 

damage and other restrictions. It reached 40fps on the 

NVIDIA GeForce GTX 1070 GPU, meeting the 

real-time requirement of lane detection. It has high 

practical value and can be used in advanced assisted 

driving system or automatic driving system. 
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Abstract: With the deepening of teaching reform, 

engineering vocational education continues to break 

through the existing teaching mode, develop and 

innovate, and cultivate comprehensive professional 

talents suitable for the needs of enterprises. As a new 

type of teaching mode produced under the 

background of cooperative teaching, the enterprise 

classroom integrates the professional teachers of the 

university with the engineers of the enterprise, 

complements the resources, trains the students 

according to the existing plan, and promotes the 

students' professional skills. This article takes the 

cooperation of college of mechanical and energy 

engineering, Shaoyang university and Shaodong 

intelligent manufacturing technology research 

institute as a case study to analyze the classroom 

practice of the enterprise. 

Keywords: Cooperative education; enterprises 

classroom; School-enterprise Collaborative 

 

1. INTRODUCTION 

Cooperative education became part of higher 

education early in recent years.[1-3] The aims of 

cooperative education in enterprises classroom is 

described as providing students with the opportunity to 

integrate the knowledge and skills.[4-5] This 

educational model could touted the benefits it provides 

the students, such as work experience, practical skills, 

employability skills, communication was proposed, it 

specialty which cultivate talents faces new opportunity 

and challenge.[6] Only by receiving enterprises 

classroom teaching can students achieve great progress 

and development. Effective teaching should promote 

students 'potential in development.[7] 

In cooperative education in enterprises classroom, 

the students are placed in engineering practice 

application background and required to analyze, 

optimize and make decisions, negotiate their different 

roles as students and workers, develop relationships 

with coworkers and business leaders, take on 

responsibilities and work as members of teams.[8] The 

enterprise classroom engineering practice result: join 

the work makes students cultivate the team 

cooperation spirit and other communication with 

coworkers, communication degrees aspects have been 

improved. By providing them with opportunities to 

explore the application of knowledge theory in 

engineering practice beyond the classroom cooperative 

education prepares students to make a smooth 

transition from college or university to the jobs.[9-10] 

This research takes the cooperation of college of 

mechanical and energy engineering of Shaoyang 

university and Shaodong intelligent manufacturing 

technology research institute as a case study to study 

examined the transfer of learning from the classroom 

to the cooperative education in enterprises classroom 

and the relationship of students, College teacher, 

enterprise engineer. 

2. RESEARCH BACKGROUND 

Cooperative education was founded by Herman 

Schneider early in the 21th century with the 

workplace as the primary focus of learning. His 

intention was that education programs would be 

developed around the workplace experience.[11] 

Schooling would serve to mold students to a set of 

predetermined standards derived from workplace 

norms. Enterprise classroom is a form of cooperative 

education.[12] Students can improve engineering 

skills and practical experience through enterprise 

class. 

In Shaoyang university, college of mechanical and 

energy engineering is oriented by social demand, 

focusing on the overall quality, comprehensive ability 

and employment competitiveness of students. Based 

on the existing teaching resources and experimental 

equipment of the school, combined with the teaching 

system of Shaodong intelligent manufacturing 

technology research institute, as shown in Figure 1, It 

adopts the teaching form of organic combination of 

classroom teaching and social practice, and 

cooperatively cultivates application-oriented majors 

Talents. 

 
Figure 1 Discussion on cooperative education 

between enterprises and university 

Shaoyang university and enterprise have jointly built 

the Research Institute of intelligent manufacturing 
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technology of Shaoyang university, and set up 

characteristic classes as shown in Figure 2. 

Cooperative education in enterprises classroom has 

realized resource exchange, information sharing and 

talent sharing between schools and enterprises. It 

formed a diversified talent training mode, and 

improved one part to meet the diversified 

development needs of students and promote the 

development of students' innovation ability. 

 
Figure 2. Enterprises classroom 

3. THE RESEARCH 

The enterprise classroom is the combination of 

theoretical knowledge learning, vocational skills 

training and practical work experience. The 

combination of university and enterprise, move the 

teaching link to the factory workshop. The 

cooperative education of enterprises classroom not 

only broaden the students' vision, understand the 

requirements of the enterprise for theoretical 

knowledge and practical experience, but also benefit 

the university, enterprise and students. It is an 

integrated mode of university enterprise cooperation. 

Cooperative education of enterprise classroom is the 

embodiment of the combination of university and 

enterprise from form to substance. Based on the 

actual operation of the project, the actual operation of 

the project as the core, the curriculum standard 

system is set according to the requirements, and the 

teaching is carried out according to the project 

implementation, so as to realize the resource 

complementarity of school enterprise cooperation. As 

we all know, it is very difficult to cultivate a skilled 

person who can meet the requirements of the 

enterprise only by relying on the theoretical 

classroom of the school, which is divorced from the 

actual needs of the enterprise. Therefore, Joint 

teaching of university teachers and enterprise 

engineers is the development trend of the future 

teaching methods. 

3.1 THE PARTICIPANTS 

In Shaoyang university, the 45 students in the third 

year, in the sixth academic semester, in mechanical 

design, manufacturing and automation at college of 

Mechanical and Energy Engineering were invited to 

participate in this research. In order to be eligible 

respondents needed to have completed their two years 

education work term experience, as shown in Figure 3. 

44 students responded to the email invitation to 

participate; and in the sample there were 4 female and 

40 male participants.  

 
Figure 3. The participants 

3.2 PRINCIPLES OF TEACHING DESIGN 

As a kind of school enterprise cooperative teaching 

method, enterprise classroom only changes the 

teaching place in classroom teaching. In practice, 

university teachers and enterprise engineers should 

adhere to the general principle of students as the main 

body. The design of enterprise classroom teaching 

mainly focuses on the following four principles. 

1) Insist on taking students as the main body, 

university teachers and enterprise engineers as the 

leading. 

2) The curriculum is centered on the actual products 

of the enterprise, including the basic teaching points, 

and reconstructing the curriculum content and system 

of the project. At the same time, we should give full 

play to students' enthusiasm in learning and exercise 

their ability to solve problems. 

3) The choice of enterprises is the key. It is 

particularly important to choose an enterprise that 

meets the students' professional characteristics in all 

aspects. It is the main work that teachers should 

undertake to create a classroom situation in the 

enterprise and use sufficient learning materials to 

realize the application of learning.  

4) Build a reasonable learning effect evaluation 

system. In the process or at the end of the enterprise 

classroom, students need to have a comprehensive 

evaluation of the actual situation of mastering 

enterprise production skills. This is different from the 

pure theory of classroom teaching, the enterprise 

classroom in the construction of evaluation methods 

should be flexible use of a variety of ways, pay 

attention to the process and comprehensive 

evaluation. 

3.3 IMPLEMENTATION STEPS 

According to the principles and elements of 

cooperative education in enterprise classroom 

teaching design, the implementation steps of 

enterprise classroom are divided into the following 

steps.  

1) Determine the course name and content, and set 

teaching objectives. 

2) Select appropriate enterprises, positions and 

implementation classes. 

3) After the implementation of the class receiving the 

task and the guidance and education of the instructor, 

organize the discussion and grouping and implement 

the positions of each student. 
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4) Understand, collect and sort out the knowledge and 

relevant information of the enterprise and its products. 

5) Formulate design implementation plan. 

6) Organize the implementation plan. 

7) Evaluate and summarize.  

4. CONCLUSION 

Based on the questionnaire survey, the advantages of 

enterprise classroom teaching are summarized as 

follows: 

(1) Make students feel the combination of theory and 

practice. 

(2) Cultivate students' spirit of cooperation and team 

consciousness. 

(3) Cultivate the ability of students to collect, analyze, 

choose and sort out information. 

(4) Consolidate the existing knowledge and skills of 

students and improve their comprehensive ability. 

(5) The combination of self-evaluation, group mutual 

evaluation and teacher evaluation can fully mobilize 

the enthusiasm of students. Through objective 

evaluation, students are trained to master professional 

skills, pay attention to team spirit and improve their 

social ability. 

(6) The study competition among groups enhanced 

the sense of competition. 

(7) It improves the adaptability of students to 

enterprises and positions. 

The problems that enterprises should pay attention to 

and face in the implementation of the classroom are 

mainly manifested in the following aspects.  

(1) The school teachers are more demanding and 

more responsible in the classroom. Teachers should 

not only master the theoretical knowledge reserve, but 

also master richer professional skills and practical 

experience.  

(2) It is difficult to reasonably group students 

according to their characteristics in the enterprise 

classroom.  

(3) Each student has its own individual characteristics, 

some students have a weak foundation, the learning 

method adopted is incorrect, the self-study ability and 

the control ability are poor, and it is easy to produce 

the idea of dependence.  

(4) It is necessary for teachers to redesign the 

teaching contents and plans, integrate the curriculum 

with the products produced by the enterprise, and 

carry out teaching around the products of the 

enterprise. 
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Abstract: Lifestyle habits are considered to be of great 

significance in the etiology of colorectal adenomas, but 

the current logistic regression analysis used by scholars 

unable to achieve good results. The purpose of this 

study was to explore a more efficient way to research 

the presumptive patterns of colorectal adenomas and 

assess the risk factors for colorectal adenomas. This 

study proposes a directional weighted association rules 

model to mine the association between dietary habits 

and the incidence of colorectal adenoma. Results show 

that 44 presumptive patterns of colorectal adenomas 

were found to have a high probability, and these rules 

including 7 risk factors: age, gender, smoking, fresh 

seawater fish, fresh freshwater fish, pickled 

vegetables and processed eggs. The directional 

weighted association rule model provides a reference 

method for evaluating the risk factors of colorectal 

adenomas. 

Keywords: Colorectal adenoma; Risk factors; 
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1. INTRODUCTION 

Sporadic colorectal adenoma (CRA) is a benign 

glandular tumor of the colon and rectum and is a pre-

stage lesion of colorectal cancer. [1] Early detection 

and timely treatment can effectively reduce the 

probability of canceration, and it is of great 

significance to prolong the survival time of patients. 

Investigation and research found that CRA is closely 

related to lifestyle and dietary habits, [2] and 66% to 

78% of colorectal adenomas can be avoided through 

healthy lifestyles. [3] However, some important risk 

factors are still ignored or even undiscovered, so they 

cannot effectively guide patients' healthy lives and 

improve the status quo. 

In recent years, more and more researchers have 

realized the importance of lifestyle and dietary factors 

in the etiology of colorectal adenomas, and have been 

investigating the risk factors of colorectal 

adenomas.[4-7] However, the method of analyzing risk 

factors is too single. These traditional methods have 

achieved certain results for single factor analysis, but 

they are not good enough. Some small probability but 

important risk factors are easy to be missed. 

In order to overcome previous problems, we proposed 

a directional weighted association rule model, which is 

an efficient association rule mining model constructed 

by combining the probability calculation of weighted 

support and fixed posteriors. By generating a regular 

pattern of colorectal adenomas, the risk factors of 

colorectal adenomas were analyzed. Through 

experiments, the correctness and effectiveness of the 

model are confirmed. 

2. MATERIALS AND METHODS 

This study consists of four steps, Figure 1 illustrates 

the entire process of this study. 

Ⅰ Data preprocessing: including data cleaning etc; 

Ⅱ Feature Selection: using mean decrease impurity 

method of random forest; 

Ⅲ Association rule analysis: using Directional 

Weighted Association Rule model; 

Ⅳ Result analysis: Applying the results to practice. 

Date

 Data preprocessing
(data cleaning)

Feature Selection

(Random Forest)

 Association rule analysis
(Directional weighted association rules model)

Applying the results to practice

 

Figure 1. Process of Association rule analysis model 

for CRA 

The quality of data preprocessing has a great impact on 

the later data analysis, and feature selection is an 

important means to improve the performance of the 

algorithm. Each step of this research is described in 

detail below. The model is implemented by python3.5. 

2.1 DATA SET AND DATA PREPROCESSING 

The data were obtained from the Center for Digestive 

Endoscopy in the East Hospital of the Sixth People's 

Hospital of Shanghai, China, and included a total of 

347 patients undergoing colonoscopy in the hospital 

from July 1 to August 31, 2018. The data content 

contains 79 risk factor characteristics related to 
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lifestyle and dietary preliminary screening by experts, 

including basic information, disease status, lifestyle, 

dietary habits, and colonoscopy results. Among them, 

the pathological results are used to determine whether 

they are patients with colorectal adenomas. 

Remove irrelevant data, such as outsiders, incomplete 

examination procedures, family history of colorectal 

adenomas, and other pathological records in addition 

to adenomas. Delete redundant information, delete 

variables with more than 50% missing values, delete 

dirty data with obvious anomalies, and standardize the 

data. A total of 234 patients were included in the 

standard data set, of which 62 were diagnosed with 

colorectal adenomas. 

2.2 FEATURE SELECTION 

Feature selection is to select a subset of the original 

feature data to improve the performance of the 

s8ubsequent classifier or deepen the overall 

understanding of the problem. The process of selecting 

features is the process of evaluating features and 

selecting features that have a large impact on the output 

variables. Random forest has the advantages of high 

accuracy, good robustness, and ease of use, which 

makes it one of the most commonly used feature 

selection methods. [8,9,10,11] In this paper, the feature 

selection method of mean decrease impurity of random 

forest is selected, and the information gain is used to 

determine the optimal partition node (optimal 

condition). It includes the following four steps: 

(1) Calculate information entropy H1 of original data:
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(2) Select a feature, classify the data according to the 

feature value, calculate the information entropy for 

each class separately, and sum them according to the 

proportion to obtain the information entropy H2 of this 

division; 

(3) Calculate information gain: info_gain = H1-H2; 

(4) Calculate the information gain corresponding to all 

features according to (2) and (3), and retain the feature 

attributes with larger gains. 

2.3 ASSOCIATION RUE ANALYSIS 

Mining association rules for colorectal adenoma data, 

the directional weighted association rule model 

proposed in this paper effectively mines the rule 

patterns in the risk factors of colorectal adenomas. For 

the evaluation of the regular pattern, the degree of lift 

is used. If lift (A, B)> 1 means that A and B are 

positively correlated, lift (A, B) <1 means that A and 

B are negatively correlated, and lift (A, B) = 1 means 

A and B are not related. 

Algorithm related definitions are as follows: 

Definition 1 The weight of a patient transaction refers 

to the weight of a record in the patient data set, denoted 

as w (Tk), which is the average of the weights of all 

item attributes belonging to Tk. Tk is the k-th record in 

transaction transaction set D. 
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Definition 2 The weighted support of association rule 

A-> B is recorded as wsup (AB). 
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Definition 3 The confidence of association rule A-> B 

is recorded as conf (A, B). 
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Definition 4 Lift is a measure of the correlation or 

dependency between events. For rule A-> B: 
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Definition 5 We call a rule that satisfies both the 

minimum weighted support threshold (minwsup) and 

the minimum confidence threshold (minconf) as a 

strong rule. 

The specific process of the algorithm is as follows: 

①Scan the database and construct the 0-1 matrix D. 

Use transactions as rows of the matrix and items as 

columns of the matrix. If the item exists in the 

transaction, the corresponding position of the matrix is 

filled with 1, otherwise it is filled with 0. Then, add a 

column (sum) at the end of the matrix to record the data 

of the items contained in each thing; at the same time, 

add two rows (sup and wsup) to record the number of 

items and weighted support. 

②Determine the minimum support min_wsup, the 

minimum confidence min_conf, the maximum rule 

length max_r, and determine the after_item. 

③First remove all items whose after_item is 0, 

calculate the weighted support according to formula 

(4), and compare with the min_wsup. If the wsup of an 

item is less than min_wsup, delete the column of the 

item . Then combine the remaining items with 

after_item to form a frequent 1-itemsets. This results in 

a matrix D1. 

④Generate frequent k-itemsets (k ≧ 2) from the 

compression matrix Dk-1. Recalculate the sum column 

of the matrix, delete the rows whose sum is less than k, 

recalculate the sup and wsup rows of the matrix, and 

delete the columns whose wsup is less than min_wsup 

to obtain the matrix Dk. 

⑤According to the rows of the Dk matrix, the k-

dimensional itemsets are combined for the items in the 

rows, and then combined with after_item. The 

weighted support for each item set is calculated 

according to formula (4), and the item set with 
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weighted support greater than min_sup Recorded into 

frequent k-itemsets. 

⑥When k = max_r, stop searching for frequent 

itemsets; otherwise, repeat steps 4 and 5. 

⑦Generate association rules. A rule of the form X ==> 

"after_item" is generated from all the frequent itemsets 

obtained, and the confidence of each rule is calculated 

according to formula (5), and compared with the 

minimum confidence, a strong association rule is 

finally obtained. 

3. RESULT 

3.1 DATA SET AND PREPROCESSING 

This study collected data using a questionnaire survey 

and preprocessed the data. Although data 

preprocessing is troublesome, it is an essential and very 

important step, which can improve the accuracy of 

analysis results and shorten the calculation process. 

3.2 FEATURE SELECTION 

In the feature selection part, the information gain is 

used to obtain the optimal division point. The specific 

calculation steps are as follows: 

Calculate the information entropy of the original data. 

The initial information entropy is: 

  8341351937.0log
1 1

21  
 

n

i

n

i

iiei ppIpH

 
(2)Find the information entropy H2, taking the 

classification according to features 7 and 24 as an 

example: 

H2(By Feature 7)=0.8283984298779227; 

H2(By Feature 24)=0.7903757392936914. 

(3) Calculate the information gain info_gain, taking 

classification according to features 7 and 24 as an 

example: 

info_gain (classified by feature 7) = H1-H2 = 

0.8341351937-0.7903757392 = 

0.0057367638info_gain (classified by feature 24) = 

H1-H2 = 0.8341351937-0.8283984298 = 

0.0437594544 

(4) Retain the feature attributes with large gains. Here, 

the feature index corresponding to the optimal 

information gain is 24. 

Figure 2 below is a line chart of feature importance 

ranking, and Figure 3 is a histogram of the top 24 

features in importance ranking. 

Figure 2 is a line chart of 79 feature importance 

rankings. The abscissa represents the characteristics of 

living and eating habits, and the ordinate represents the 

importance of the features which is measured by the 

value of info_gain. The 79 features are arranged in 

descending order of importance, and each black dot 

represents a feature, and the diamond is the 24th 

feature. 

Figure 3 is a histogram of feature importance of the 

first 24 features, with the abscissa as the feature and the 

ordinate as the degree of importance. The 24 features 

are arranged in descending order of importance, and 

the height of the histogram is the importance. 

3.3 ASSOCIATION RULE ANALYSIS 

Through repeated experiments, the best experimental 

parameters are selected here. Set the maximum length 

of the mining rule as 5 and set the latter item as "bq_1" 

(Pathology of 1 means colorectal adenoma), the 

minimum weighted support is 0.3, and the minimum 

confidence is 0.5. The optimal index set was input into 

the directional weighted association rule model, and 44 

rule patterns of colorectal adenoma incidence were 

generated (as shown in Table 1). Based on the actual 

situation, the  

 

Figure 2. Importance Ranking Line Chart of 79 

Features 

 

Figure 3.Feature importance histogram of the first 24 

featuresobtained rules were evaluated, and the rules 

with reference opinions for health intervention were 

selected. Here are three rules as an example, read as 

follows: 

Rule 1: ['age', 'cooked_fresh_sea_fish', 

'fresh_freshwater_fish', 'Processed_eggs']-> bq_1 

This rule shows that investigators who are elderly, 

often eat fresh sea fish, often eat fresh freshwater fish, 

and often eat processed eggs, have a 50% probability 

of developing colorectal adenoma. 

Rule 15: ['cooked_fresh_sea_fish', 

'pickled_vegetables', 'processed_eggs', 'sex']-> bq_1  

This rule shows that investigators who often eat fresh 

sea fish, often pickled vegetables, often eat processed 

eggs, and are male have a 51.28% probability of 

developing colorectal adenoma. 
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Rule 40: ['age', 'cooked_fresh_sea_fish', 

'Processed_eggs', 'sex']-> bq_1 

This rule shows that investigators who are old, often 

eat fresh sea fish, often eat freshwater fish, often eat 

processed eggs, there are 61.76% probability of 

developing colorectal adenoma.

Table 1. Regular patterns of 44 colorectal adenomas 

tid rule wsup conf lift 

1 
['age', 'cooked_fresh_sea_fish', 'fresh_freshwater_fish', 

'Processed_eggs'] --> bq_1 
0.3499 0.5000 1.8871 

2 ['cooked_fresh_sea_fish', 'Processed_eggs', 'sex'] --> bq_1 0.3707 0.5000 1.8871 

3 ['cooked_fresh_sea_fish', 'fresh_freshwater_fish', 'smoking'] --> bq_1 0.3367 0.5000 1.8871 

4 
['age', 'cooked_fresh_sea_fish', 'fresh_freshwater_fish', 

'Processed_eggs'] --> bq_1 
0.3499 0.5000 1.8871 

5 
['age', 'cooked_fresh_sea_fish', 'fresh_freshwater_fish', 

'pickled_vegetables', 'sex'] --> bq_1 
0.3601 0.5000 1.8871 

6 
['cooked_fresh_sea_fish', 'fresh_freshwater_fish', 'pickled_vegetables', 

'Processed_eggs', 'sex'] --> bq_1 
0.3311 0.5000 1.8871 

7 
['age', 'cooked_fresh_sea_fish', 'fresh_freshwater_fish', 

'pickled_vegetables', 'sex'] --> bq_1 
0.3601 0.5000 1.8871 

8 
['cooked_fresh_sea_fish', 'fresh_freshwater_fish', 'pickled_vegetables', 

'Processed_eggs', 'sex'] --> bq_1 
0.3311 0.5000 1.8871 

9 ['age', 'fresh_freshwater_fish', 'smoking'] --> bq_1 0.3654 0.5102 1.9256 

10 ['age', 'cooked_fresh_sea_fish', 'pickled_vegetables', 'sex'] --> bq_1 0.3749 0.5111 1.9290 

… …… … … … 

44 ['age', 'cooked_fresh_sea_fish', 'Processed_eggs', 'sex'] --> bq_1 0.3452 0.6176 2.3311 

3.4 RESULT ANALYSIS 

There are 7 important characteristics in these rules, 

which are age, sex, smoking, fresh seawater fish, fresh 

freshwater fish, pickled vegetables and processed eggs. 

Except for the two unchangeable factors of age and 

gender, there are five risk factors in dietary habits that 

reflect the correctness and effectiveness of the model. 

4. DISCUSSION 

This study starts with dietary habits to study the risk 

factors for colorectal adenomas. The results showed 

that age, sex, smoking, fresh seawater fish, fresh 

freshwater fish, pickled vegetables and processed eggs 

are important risk factors for colorectal adenomas. The 

demographic characteristics of these 7 important risk 

factors are shown in Table 2. Statistically, the p-values 

of age, sex, smoking, and processed eggs are all less 

than 0.05, which can negate the invalid hypothesis. The 

difference between the two groups is significant. For 

fresh seawater fish, fresh freshwater fish and pickled 

vegetables, the P_value is greater than 0.05, but it 

cannot be denied that it is not an important factor, and 

further research is needed to make an effective 

judgment.

Table 2.Demographic characteristics of 7 important risk factors 

Variables CRA (n=62) Non-CRA(n=172) p-value 

Age 

N (%) 
  0.002 

>45 55(88.7) 54(31.4)  

≤45 7(11.3) 118(68.6)  

Sex 

N (%) 
  0.024 

male 42(67.7) 88(51.2)  

female 20(32.3) 84(48.8)  
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Smoking 

N (%) 
  <0.001 

yes 28(45.2) 34(19.8)  

no 34(54.8) 138(80.2)  

cooked_fresh_sea_fish 

N (%) 
  0.072 

≥1 time/month 41(66.1) 91(52.9)  

<1 time/month 21(33.9) 81(47.1)  

fresh_freshwater_fish 

N (%) 
  0.190 

≥1 time/month 60(96.7) 158(91.8)  

<1 time/month 2(0.3) 14(8.2)  

pickled_vegetables 

N (%) 
  0.072 

≥1 time/month 41(66.1) 88(51.2)  

<1 time/month 21(33.9) 84(48.8)  

Processed_eggs 

N (%) 
  0.004 

≥1 time/month 34(54.8) 91(33.7)  

<1 time/month 28(45.2) 81(66.3)  

At present, age and sex are already risk factors for CRA 

in academic circles; [12,13] smoking and pickled 

vegetables have an effect on the incidence of CRA and 

CRC is still debated; [14,15,16] favorite fish and 

processed eggs have not appeared in previous studies. 

Through communication with hospital experts, they 

are considered to be important risk factors for 

colorectal adenomas, and how they affect colorectal 

adenomas remains to be further studied by experts. 

This study believes that the factors of lifestyle and diet 

are of great significance in the etiology of colorectal 

adenomas, and clinicians and patients should fully 

understand these risk factors and draw sufficient 

attention. At the same time, patients with the above-

mentioned risk factors should be strengthened in their 

awareness of CRA and CRC prevention. It is strongly 

recommended that they undergo colorectal 

examinations regularly to detect the disease early and 

treat CRA, and to improve the lifestyle and eating 

habits to reduce CRA to CRC Risk of transformation. 

5. CONCLUSION 

This study explored a directional weighted association 

rule model and applied this model to the study of risk 

factors for colorectal adenomas. The results of the 

study identified traditional risk factors such as sex, age, 

smoking, and preserved food, as well as non-traditional 

risk factors such as fresh seawater fish, fresh 

freshwater fish. This provides new valuable knowledge 

for clinical medicine and a new way of thinking for 

studying the risk factors of colorectal adenomas. 

However, the data sample for this study is that the local 

population (Shanghai Pudong New Area) is regional 

and has a small amount of data. The scope of data 

collection and the amount of data can be expanded in 

future research. Secondly, the directional weighted 

association rule model used in this study still has room 

for improvement. It can be optimized in time and space 

complexity to better apply to data analysis of colorectal 

adenomas. 
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Selection of Emotional Brain Regions Based 

on SVM-RFE and RF Algorithms 
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Abstract: Due to the small sample size and high 

dimension of functional magnetic resonance imaging 

(fMRI) data, the feature selection process is difficult. 

This paper presents a novel two-level feature screening 

method for the selection of emotional brain regions in 

patients with major depressive disorder (MDD). The 

proposed method combines support vector machine 

recursive feature elimination (SVM-RFE) and random 

forest (RF), aimed at picking out the characteristic 

brain regions with the ability to recognize positive and 

negative emotions from the whole brain of automated 

anatomical labeling (AAL) template. Finally, some 

common classifiers are applied to obtain the accuracy 

of emotion classification. The results reflect that the 

proposed two-level feature screening method is stable 

and robust, and the selected brain regions can 

accurately identify positive and negative emotions. 

Keywords: Emotion Recognition; SVM-RFE; RF; 

Emotional Brain Regions 

 

1. INTRODUCTION 

Major depressive disorder (MDD) is a kind of mental 

illness with high incidence, high suicide and high 

recurrence, which is characterized by persistent 

depression, lack of pleasure and decreased energy. The 

etiology is unclear, and the main diagnostic methods 

still rely on the observation of clinical symptoms, lack 

of objective biological criteria.[1] Exploring the 

mechanism of abnormal brain activity in MDD is an 

important way to find the objective criteria for the 

diagnosis of MDD and carry out accurate treatment. 

Functional magnetic resonance imaging (fMRI) has 

been widely used in the study of brain activity in 

patients with various mental diseases, which is helpful 

to establish imaging biological indexes reflecting 

pathophysiological characteristics. At present, the 

progresses of emotion-related researches in MDD 

reveal that depression involves specific abnormalities 

in emotional cognition and processing, and these 

abnormalities may potentially lead to their 

vulnerability to adverse mood and depressive 

conditions. Therefore, effective screening of the 

characteristic emotion recognition brain regions 

(ERBRs) in MDD will play an important role in the 

follow-up research. 

The primary problem in the selection of ERBRs is how 

to determine certain brain regions as research targets, 

which should not only cover sufficient information to 

reflect emotional-related characteristics, but also avoid 

the data processing difficulties caused by the huge 

amount. Some researchers, for example, use voxel 

analysis to select brain regions with more activated 

voxels as characteristic regions, while others choose 

regions (mainly amygdala, anterior cingulate gyrus and 

so on) or brain networks (such as default mode network, 

affective network, central execution network, etc), 

based on previous researches, as regions of interest 

(ROIs). However, both of these methods have some 

limitations: the amount of data of voxel analysis is 

huge, so the computational cost is high, and the 

evaluation criteria of voxel for activated brain regions 

remain to be discussed; the selection of prior brain 

regions is subjective and dependent. 

Secondly, the purpose of emotional brain region 

screening is to select a subset of characteristic brain 

regions for performance optimization, but the methods 

of feature screening have always been a challenging 

technical bottleneck. Among the existing methods, t-

test is the most simple and common method to select 

the features of fMRI data, but this is only suitable for 

univariate analysis and powerless for multiple sets of 

features. The searchlight method makes full use of the 

multi-voxel information in a certain voxel 

neighborhood to select the characteristic voxel, but it 

needs to determine the size of the nucleus artificially. 

Some methods map the original feature space to the 

new low-dimensional space to make the feature 

separable better, such as partial least square method. It 

can describe the inter-group similarity and difference 

of features at the same time. However, the 

disadvantage is that there is a hypothesis: neural 

activity is linearly correlated with the task. Recently, 

stability feature selection method has been widely used 

because it is suitable for small sample research and 

weakens the sensitivity of regularization parameters to 

the results. Nevertheless, it may produce many false 

negatives. Besides, the features selected by the above 

methods are independent of the classification 

performance and some researches ignore the 

importance of relevant or redundant feature deletions. 

To solve the above problems, this paper adopts the 

whole brain analysis to extract the average time series 

of all brain regions in the automated anatomical 

labeling (AAL) template as the features, so as to ensure 

the best feedback of the hidden information in the brain 

imaging data. On this basis, a two-level feature 

screening method combining support vector machine 

recursive feature elimination (SVM-RFE) and random 

forest (RF) algorithm is proposed. Experimental results 

verify the effectiveness of our method. 
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2. DATA ACQUISITION 

The data of this study was downloaded from the open 

fMRI database (http://openneuro.org/), including 19 

participants diagnosed with MDD (8 men, 11 women). 

Lepping et al. published their findings on this dataset 

for the first time in 2016.[2] Each participant 

underwent two runs of fMRI scans, each containing 

three types of emotional stimuli: positive musical 

stimuli (pMS), negative musical stimuli (nMS) and 

neutral pure tones. As shown in figure 1, in each run, 

participants alternately received 31.5 s of continuous 

music stimulation, followed by pure tones with the 

same time interval. After music stimuli and pure tones, 

participants were given 3 s to evaluate the content they 

heard, preventing them from getting distracted. 

According to the picture, each scan contains 4 pieces 

of music stimulation, 2 positive and 2 negative. In the 

first 33 s of pure tone, the patients are required to adapt 

to the fMRI environment as soon as possible, so the 

data should be discarded. More information can refer 

to.[2] 

 

Figure 1. Design of Paradigm. An example run 

including alternative emotionally musical stimuli 

separated by pure tones. 

3. METHODS 

Figure 2 diagrammatizes the complete experimental 

procedure. First of all, the fMRI data of 19 patients are 

divided into corresponding blocks for each run and 

preprocessed by DPARSF. Then, the average time 

series of 116 brain regions in AAL template are 

extracted from each block. Subsequently, the advanced 

two-level feature selection method is performed on the 

processed data. After obtaining the overlapping 

ERBRs, selected features are used to classify pMS and 

nMS and verify the effectiveness of these ERBRs. The 

specific process is as follows: 

 

Figure 2. Flow chart of the proposed method in this 

study. 

3.1 Data processing 

The fMRI data of each subject will discard the pure 

tone of the first 33 s and divide the blocks 

corresponding to the stimulus blocks of the 

experimental paradigm. Then, the segmented data is 

preprocessed by the popular software package 

DPARSF (Data Processing Assistant for Resting-State 

fMRI, http://www.rfmri.org/DPARSF), which is based 

on MATLAB 2016a environment. The preprocessing 

steps include: slice timing, motion correction, spatial 

normalization; smoothing. After checking the 

preprocessing results, no data is excluded because 

maximum head movement of the subjects is more than 

2.5 mm or the head rotation is more than 2o. 

3.2 Feature extraction  

The processed data are registered to 116 whole brain 

regions in the AAL template, and the average time 

series of each region are extracted as the features. So, 

the data matrix dimension of each subject under a 

single stimulus block is 23 (time points) × 116 (ROIs). 

Then all the data are uniformly normalized to the [0, 1] 

interval according to formula (1):  

𝑋𝑛𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 =
𝑋−𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
         (1) 

Where X is the average time series of a certain brain 

region, Xmin and Xmax are the maximum and 

minimum values in X. 

3.3 Feature selection 

Different feature sets have different effects on the 

performance of the model, while some features that 

have nothing to do with the problem to be solved are 

redundant information, which need to be deleted. In 

this paper, the whole brain regions are taken as ROIs 

and their average time series were extracted as features. 

In order to screen out the characteristic brain regions 

with significantly different ability to emotional 

changes, namely ERBRs, a compound two-level 

feature screening method is applied to the processed 

data. In this method, all the features are initially 

screened by SVM-RFE, at the same time the features 

are sent to the RF algorithm to assist the screening. 

Finally, the screening results of the two algorithms are 

intersected to get the final emotional brain regions. 

Details are as follows: 

(1) Selection with SVM-RFE algorithm 

SVM-RFE is a kind of feature selection method 

integrating support vector machine and deletion search 

strategy. With stable performance and strong 

generalization ability, the algorithm is widely used in 

academic fields of image processing, biological 

information processing and so on.[3] The idea of this 

algorithm is to eliminate the sub-optimal features one 

by one under the feature ranking criterion of the 

relevance with classification accuracy and obtain the 

optimal feature subset. The following is the algorithm 

description of SVM-RFE: 

Input: Training sample set {(𝑋, 𝑦𝑘)} . 𝑋 =
(𝑥1, 𝑥2, … , 𝑥116), xi represents average time series of 

ROI_i. Labels 𝑦𝑘 ∈ {+1, −1}, k = 1,2,…,152. 

Step1: Initially, the original feature set 𝑂 =
(1,2, … ,116)𝑇, feature sorting set 𝐹 = [ ]. 
Step2: Set the number of features deleted each time to 

1. 
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Step3: Traverse all features until 𝑂 = [ ]: (a) Training 

SVM classifier 𝑑𝑎𝑡𝑎 = 𝑋(: , 𝑂) , model =
fitcsvm(𝑑𝑎𝑡𝑎, 𝑦𝑘) ; (b) Calculating the rank scores 

𝑠𝑖 = (𝑤𝑖)
2 , where wi denotes the weight value of 

ROI_i; (c) Check the feature with the lowest score 

𝑓 = 𝑎𝑟𝑔𝑚𝑖𝑛( 𝑠𝑖)  and delete it 𝑂 = 𝑂 − [𝑓] . (d) 

Update feature set 𝐹 = [𝑓, 𝐹]; (e) Retaining the model 

𝑑𝑎𝑡𝑎 = 𝑋(: , 𝑂) , SVMModel = fitcsvm(𝑑𝑎𝑡𝑎,  𝑦𝑘) ; 

(f) Calculating classification accuracy 𝐴𝑐𝑐 = 1 −
kfoldLoss(CVSVMModel) . 

Output: Feature sorting set F. 

(2) Selection with RF algorithm 

RF is an extended variety of bagging. It adopts the 

bootstrap method to enlarge the sample size, utilizes 

node random splitting to build decision trees as base 

learners and gets the final classification results by 

voting.[4] This algorithm not only has the advantages 

of fast training speed, strong robustness and easy 

implementation, but also takes the possible interaction 

between features into account, making the sorting 

results more stable. The basic idea is to modify the 

order of one feature and observe its influence on the 

accuracy of the model, so as to achieve the purpose of 

feature importance ranking. The feature sorting 

process is as follows: 

Input: Training sample set {(𝑋, 𝑦𝑘)} , which is the 

same as above. 

Step1: Use the bootstrap method to generate n new 

sample sets for X, from which n decision trees are 

constructed, and the uncollected samples each time 

constitute the out-of-bag (OOB) data. 

Step2: Calculate the OOB data error of each decision 

tree in RF, recorded as err1; 

Step3: Randomly add noise interferences (changing 

the value of the sample xi) to OOB data, and the data 

error is recalculated as err2; 

Step4: Calculate the importance of feature xi, 𝑉𝑖 =
∑ (err1 − err2)𝑛

i=1 𝑛⁄ , and rank it. 

Output: Feature sorting set R. 

(3) Combination of futures from two algorithms 

The SVM-RFE algorithm deletes some irrelevant 

features, reduces the data dimension, and guarantees 

the subsequent classification effect. To dig deeper into 

the key ERBRs, RF algorithm is used to help screen the 

effective features. Finally, after two sorting results are 

intersected, the characteristic brain regions can be 

obtained for further verification and analysis. In 

addition, the above screening processes are repeated 50 

times to verify the stability and robustness of the 

results. 

3.4 Classification and validation 

In order to evaluate the effectiveness of the features 

selected by the two-level feature screening method, it 

is necessary to apply some classifiers to verify the 

classification performance of the ERBRs. SVM is a 

machine learning classification algorithm based on 

statistical theory, which has been widely used in 

various fields in recent years. The SVM codes are run 

on MATLAB to train the model for classifying and 

predicting the data. Because the radial basis function 

(RBF) can not only map samples to a higher 

dimensional separable space, but also deal with the 

nonlinear relationship between class labels and 

features, we choose RBF with γ (0.25,0.5,1,2,4) and C 

(0.5,1,2,4,5,8,15) parameters as the kernel function of 

SVM. In order to determine the best combination of 

parameters and make SVM have higher classification 

accuracy, 10 cross-validation method is adopted. 

Besides, other common classifiers are used to test the 

classification performance, such as back propagation 

(BP) neural network, k-nearest neighbor (KNN) 

algorithm and linear regression (LR) algorithm. 

4. RESULTS AND ANALYSIS 

The results of the two-level feature screening method 

proposed in this paper are shown in figure 3. The initial 

classification accuracy of all ROIs from figure 3(a), is 

only 72.07%. As the unimportant features are deleted 

in turn, the accuracy increases gradually. When it 

reaches the highest of 93.02%, there is a cliff drop. 

Finally, in the stage of steady improvement of 

classification performance, the remaining 27 features 

with 90% classification accuracy are selected. Figure 

3(b) shows brain regions with feature importance more 

than or equal to 0.01. Coincidentally, the number is 

also 27. Figure 3(c) displays the attribution of all 

features, and the middle 15 ROIs are the final feature 

intersection, that is, the ERBRs that have the ability to 

recognize pMS and nMS. Through the feature 

screening, the redundant features with small or poor 

contribution to the model training are deleted, and the 

feature dimension is greatly reduced. Moreover, the 

screening process is repeated for 50 times, and the 

selected ROIs remain unchanged, indicating that our 

method is stable and robust.  

(a) Selection with SVM-RFE 

 
(b) Selection with RF 

 
(c) Combination of two algorithms 
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Figure 3. ERBRs selected by proposed method. 

The ERBRs obtained by two-level feature screening 

are sent to different classifiers to measure the 

classification performances of these features. Under 

the same condition, the classifications are compared 

with those of SVM-RFE and RF, and the results are 

shown in Table 1. Obviously, the accuracy of the 15 

ERBRs chosen in this paper is more than 80% on four 

classifiers, with a maximum of 86.70%, demonstrating 

that these brain regions can accurately distinguish two 

emotional stimuli. On the whole, the classification 

performances of the 15 brain regions under further 

deletion of features are better than those of the first two 

algorithms, that is, the regions screened by our method 

are more effective. 

Table 1. Comparison of classification performance of 

different features. 

Methods Num SVM BP KNN LR 

SVM-RFE 27 86.12% 80.17% 82.45% 82.18% 

RF 27 73.11% 74.93% 67.50% 71.20% 

Combination 15 86.70% 82.43% 81.48% 86.25% 

Note: Num represents numbers. 

Table 2 lists the details of ERBRs in depressed patients. 

Among them, ROI_32 and ROI_33 are parts of 

cingulate and paracingulate gyri, involving emotional 

processing and cognitive function.[5] Amygdala 

(ROI_42 and ROI_43) is the brain tissue that produces, 

recognizes and regulates emotion, which responds to 

positive and negative emotional stimuli.[6] ROI_48 

can participate in logical analysis and ROI_78 is the 

replacement station of sensory conduction, responsible 

for the rough analysis and integration of sensation. 

ROI_82 is the auditory center and ROI_84 has a 

variety of hypothetical functions, such as emotional 

processing. Furthermore, it has been reported that 

emotional recognition defects in MDD are associated 

with the right amygdala and anterior cingulate cortex, 

which coincides with some of the brain regions 

selected by our method.[7] Thus, from the analysis of 

brain cognitive function and existing researches, the 

selection of these ERBRs is reasonable. 

Table 2. Detailed ERBRs in patients with depression. 

Numb

er 
ROI x y z 

Sid

e 

9 
Frontal_Mid_Orb_

L 

-

3

1 

5

0 

-

1

0 

L 

10 
Frontal_Mid_Orb_

R 

3

3 

5

3 

-

1

1 

R 

27 Rectus_L -5 
3

7 

-

1

8 

L 

28 Rectus_R 8 
3

6 

-

1

8 

R 

32 Cingulum_Ant_R 8 
3

7 

1

6 
R 

33 Cingulum_Mid_L -5 

-

1

5 

4

2 
L 

41 Amygdala_L 

-

2

3 

-1 

-

1

7 

L 

42 Amygdala_R 
2

7 
1 

-

1

8 

R 

48 Lingual_R 
1

6 

-

6

7 

-4 R 

72 Caudate_R 
1

5 

1

2 
9 R 

76 Pallidum_R 
2

1 
0 0 R 

78 Thalamus_R 

-

3

1 

5

0 

-

1

0 

R 

79 Heschl_L 
3

3 

5

3 

-

1

1 

L 

82 Temporal_Sup_R -5 
3

7 

-

1

8 

R 

84 
Temporal_Pole_Sup

_R 
8 

3

6 

-

1

8 

R 

Note: x, y, z represents the position in MNI coordinates. 

L: left, R: right. 

4. CONCLUSION 

In this paper, SVM-RFE and RF are combined into a 

two-level feature screening method to select the 

ERBRs of patients with depression, using the average 

time series of the whole brains in the AAL template as 

features. The results show that, compared with 

applying only one algorithm to screen characteristic 

brain regions, our proposed method not only reduces 

the feature dimension, but also improves the 

classification accuracy, up to 86.70%. In addition, 

brain function analysis and previous studies have 

assisted in demonstrating that the selection of these 

ERBRs is meaningful, which provides a new reference 

for the field of brain cognition. In future, we will 

further explore the neural mechanism of the response 

to pMS and nMS in MDD, based on these emotional 

brain regions. 
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Abstract: Under the background of comprehensive 

and open teacher education in China, the normal 

professional certification is an important strategic 

deployment based on the comprehensive 

understanding of the status quo of the teacher 

education in universities. Classroom teaching is the 

core of teaching work in local normal colleges, and 

also is the main territory to train local teachers in 

basic education. It is very significant to accelerate the 

teaching reform in local normal universities and train 

high quality teachers in primary and secondary 

schools by improving the quality of classroom 

teaching. This paper is associated with 

teaching experience, and guided by the cultivation 

objectives and graduation requirements of physics 

undergraduate students in Zhoukou Normal 

University, so the reform of solid state physics course 

teaching is investigated by exploring the solid state 

physics course of teaching contents, teaching means 

and assessment methods under the background of 

teacher education certification.   

Keywords: Professional accreditation; Classroom 

teaching; Solid state physics; Educational reform 

 

1. INTRODUCTION 

Normal professional certification is a kind of external 

evaluation process of teacher education professional 

training quality status according to the certification 

standards, which is carried out by the specialized 

institutions of education evaluation and 

certification[1]. It is aimed at assessing whether the 

major can meet the established quality standards of 

talent cultivation in the current and foreseeable period. 

The core is to ensure that the knowledge, ability and 

quality of normal university graduates can meet the 

standard requirements. Their aims are to focus on the 

cultivation of normal university students' ability and 

reform the cultivation system and mechanism. 

Furthermore, it can continuously improve the ability 

and quality of professional personnel training. 

“Student-centered, output-oriented and continuous 

improvement” are as the basic ideas, and enhancing 

the quality of normal education is as the core. The 

rules to be followed are the unified system, the 

cooperation of provinces and departments, the 

principal responsibility of colleges, and the multi-

dimensional evaluation. 

As the main institutions of high-quality personnel 

training, colleges and universities need to carry out 

corresponding education and teaching reform 

according to the development of normal university 

students' ability. The teaching reform of college 

curriculum is very important in the process. In order 

to respond to the construction and development of 

teacher education certification, solid physics teaching 

must quickly adapt to the requirements of talent 

training in universities and carry out class teaching 

reform actively. Based on our teaching experience in 

solid physics, the course contents, teaching means and 

assessment methods of solid physics are studied in the 

paper under the background of normal education 

certification, which is in order to better train high-

quality middle school teachers of ideal faith, moral 

sentiment, solid knowledge and kindly hearts. 

2. CURRICULUM REFORM 

2.1 Reform of Teaching Content of Solid State 

Physics  

In the teaching process, the teaching material used in 

our school is the textbook of Solid State Physics 

edited by Jinfeng Wang and published by Shandong 

University Press. This book consists of mainly six 

chapters, such as crystal structure, crystal 

combination, lattice vibration and crystal thermal 

properties, crystal defects, electron energy band 

theory, free electron theory and electron transport 

properties. Because the characteristics of solid 

physics course include various details, abstract 

contents, complex derivation of physical models and 

difficult for students to understand, it is necessary to 

adjust and optimize the teaching content of solid 

physics in the process of teaching reform. 

With the continuous progress and breakthroughs in 

science and technology, new technologies, new 

materials and new industries emerge, and new 

theories and concepts have formed in solid state 

physics[2]. Therefore, the teaching content of solid 

state physics must be also constantly updated. For 

example,  with the emergence of graphene, it was 

found that  single-atom layers can also exist stably. 

Thus, the speculative knowledge needs to be updated 

with the content of the textbook. The course contents 

are redesigned , and it mainly teaches the knowledge 

contents of four parts, including crystal structure, 

crystal combination, crystal lattice vibration and 

crystal thermal properties, electron energy band 

theory in crystals, and introduces some new solid 
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physics theories. 

2.2 Reform of Course Teaching Measurements 

At present,  the model of teaching universally adopted 

in the process of  solid state physics classroom 

instruction is multi-media assitant teaching, which 

combines  powerpoint (PPT), animation, video and 

blackboard writing[3]. For this kind of teaching 

method, it is difficult for students to show clearly the 

crystal structure, theoretical principle and physical 

model in the atomic scale, and it also is not ideal for 

promoting students' active learning. With the 

development of computer technology, more and more 

software is applied in teaching, scientific research and 

other fields, so teachers can use computer simulation 

software to assist solid physics teaching. The 

simulation software related to solid state physics 

includes Material Studio, Vienna Ab-initio Simulation 

Package (VASP), CrystalMaker,and Comsol, etc[4]. 

In the actual teaching process, Material Studio can be 

used to simulate the crystal structure and Brillouin 

Zone to help students understand the correspondence 

between real space and inverted space, and the 

correspondence between X-ray diffraction pattern and 

crystal surface[5]. The software of VASP is more 

conducive to help students clearly  comprehend the 

lattice vibration, crystal thermal properties, electron 

band structure. The usage of CrystalMaker can help 

students realize the one-to-one correspondence 

between crystal structure and diffraction pattern, with 

better mastering the principle of crystal diffraction[6]. 

In addition, it is an important means of training high 

quality teachers by combining classroom teaching and 

scientific research. Generally, most teachers often 

adopt the infusing method, which makes it difficult 

for students to accept the knowledge. Thus, with the 

dull classroom atmosphere, most students lack the 

motivation of active learning, and the learning 

outcome is not ideal. It is necessary to integrate 

scientific research content into classroom teaching 

appropriately, introduce the latest frontier knowledge 

of science, link the latest knowledge content with 

solid state physics, and stimulate learning interest. In 

order to promote students' curiosity about science and 

guide students to actively explore new scientific 

issues, it is needed to carry out some academic 

frontier lectures related to solid state physics, which 

can create scientific research environment for 

students, actively guide students to join teachers' 

research projects in their spare time, and cultivate 

students' practical ability and scientific research 

thinking. 

2.3 Reform of Course Assessment 

The program of course assessment is made up by 

combining process assessment and final examination, 

and the former is focused more on. The last 

assessment schemes are diversified, which are 

formulated in combination with talent training 

scheme and graduation requirements. Class 

discussion, paper reading and report writing will be 

included in the assessment. For important knowledge 

points, the methods adopted include designing several 

discussion topics, collecting relevant materials after 

class and discussing with each other in class.  

Furthermore, it is very helpful by choosing the 

research papers in the related fields of applied physics, 

letting the students read the contents of the papers, 

evaluating the research papers with solid state physics 

knowledge, and cultivating the students 

positive judgement. At the end of the semester, it is 

effective by letting students write a small paper based 

on a certain knowledge content and combining with 

their own interests to stimulate students' enthusiasm 

for creation. 

In short, in order to promote the construction of 

teachers' majors in China, university education must 

carry out curriculum teaching reform.  

3. CONCLUSION 

This paper optimizes and upgrades the teaching 

content of the course, by making full use of computer 

software to assist the teaching, integrating teachers' 

scientific research into classroom teaching, improving 

the teaching quality, stimulating learning initiative, 

and cultivating innovation and creativity. 

Nevertheless, solid state physics teaching reform is a 

huge and complex project, which is need to explore 

constantly in the teaching practice. 
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Abstract: The development of computer network 

information technology is mature, to ensure that it has 

gradually obtained a wide and sufficient practical 

application space. At the same time, the frequent 

types of network information security events are also 

inducing the Chinese people to gradually enhance the 

emphasis on computer network information 

security.In view of the far-reaching impact of 

computer network information security on the daily 

production and life experience of Chinese people, this 

paper will focus on the topic of computer network 

information security and its protection strategy, and 

choose two specific aspects for a brief explanation. 

Keywords: computer network; information security; 

protection strategy; research and analysis 

 

With the development of computer network science 

and technology, it has gradually obtained a wide and 

full application space in various fields of social life, 

playing an extremely important and practical role that 

can not be ignored.Under the current historical 

development background, there is a close relationship 

between computer network technology and the daily 

work and life experience of Chinese people. On the 

basis of creating and providing various types of 

convenient support conditions, it is also facing 

various forms of network security threats. It needs 

technical staff in related fields to formulate and apply 

appropriate strategiesExpand resolution disposition.In 

view of the above research background, this paper 

will focus on the topic of computer network 

information security and its protection strategy, and 

carry out a brief explanation and analysis. 

1. VARIOUS FACTORS AFFECTING THE 

INFORMATION SECURITY OF COMPUTER 

NETWORK 

(1) Spam 

The survey shows that in recent years, the overall 

amount of spam in China is gradually expanding. The 

main purpose of its senders is usually to carry out 

advertising information publicity, or to steal the basic 

information of computer network users by means of 

embedding background programs, which to a certain 

extent results in the insecurity of computer network 

equipment usersGood influence and threat. 

At the same time, some of the spam senders are 

suspected of criminal crimes. They often use the 

computer information technology system and basic 

information knowledge to carry out the dissemination 

of harmful information, and then cause damage to 

national security, as well as public and personal 

information security. They need to implement 

disciplinary intervention in accordance with the 

relevant legal provisions. 

(2) Malicious attack 

At present, malicious attack is a representative factor 

that can threaten and destroy the security running 

state of computer network information technology 

system. Its concrete manifestations include active 

attack and passive attack. 

The so-called active attack is to use a variety of 

technical operation methods to destroy the network 

information resources. The key point of the 

destruction is to affect the effectiveness of the 

existing network information resources.[1] 

The so-called passive attack means that in the normal 

and stable operation of the computer network 

information technology system, under the condition 

of no need to accept the influence of any external 

factors, the main purpose of the passive attack is to 

carry out the deciphering behavior, interception 

behavior, and theft behavior against all kinds of 

network information resource elements, which is to 

obtain all kinds of confidential information or 

important information in secret. 

(3) Computer virus 

Computer virus programs usually hide in some 

software programs or network data and information 

resources. Once the computer virus programs are 

triggered to execute, it will usually lead to the loss of 

some data and information in the computer equipment, 

and even lead to the damage of the computer 

hardware system, which will cause the bad security 

level of the overall computer network 

informationInfluence.[2] 

(4) Natural environmental factors 

The so-called natural environment factors refer to the 

natural disaster events in the surrounding environment 

during the concrete operation and use of the computer 

network information technology system, which cause 

the computer network information technology system 

to suffer a certain degree of damage.Although the 

probability of occurrence of natural disaster events is 

at a low level, once they occur, they usually lead to 

more serious damage results, which needs to be paid 

close attention by technical staff in related fields. 

2. THE PREVENTION STRATEGY OF 

COMPUTER NETWORK INFORMATION 

SECURITY 

(1) Internet Explorer security 
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Under the background of the existing technology 

development, the malicious program code contained 

in the web page is usually spread by java applets 

program and active X control program, and once the 

web page is opened, the above program will 

automatically start running, which will damage the 

running security state of the network user's computer 

device system.In order to effectively solve this kind 

of security problems, we can set up security 

protection functions for IE browser, such as setting 

trusted network sites, etc., to avoid various types of 

information security problems caused by bad 

programs implanted in computer equipment and 

operation. 

(2) Construction and improvement of protection 

technology system 

In the operation and use of the computer network 

information technology system, it is very important to 

maintain the integrity and stability of the protection 

technology system in the use function level, which 

has a practical effect that can not be ignored.[3] 

In the background of existing technology 

development, the main functions of the protection 

technology system include intrusion detection, 

vulnerability scanning, virus detection, and network 

monitoring. 

(3) Install and use antivirus software 

In the process of concrete operation and use of 

computer network information technology system, the 

installation and use of anti-virus software can 

effectively realize the detection, cleaning and disposal 

of virus programs and other malicious programs that 

invade the relevant equipment of computer network 

information technology system, and then control and 

avoid the actual operation of computer network 

information technology system to the greatest 

extentIn the process of bank use, there are various 

types of adverse events represented by information 

disclosure and information destruction.[4] 

(4) Strengthen and improve user information 

management 

3. CONCLUDING REMARKS 

Focusing on the topic of computer network 

information security and its protection strategy, this 

paper selects various factors that affect computer 

network information security and the prevention 

strategy of computer network information security. 

Two specific aspects are briefly explained and 

analyzed in order to create and provide for researchers 

in related fields and relevant staff in the field of 

computer network information technology in 

ChinaSolid and effective work experience reference 

support conditions.In order to support and ensure the 

long-term safe and stable operation of China's 

computer network technology system, it is necessary 

to analyze all kinds of subjective and objective factors 

that affect the safe and stable operation of China's 

computer network information technology system, 

and formulate and implement fully targeted computer 

network information security prevention and control 

strategies. 
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Abstract: Stability analysis of foundation pit is an 

important link in foundation pit engineering, 

embedded depth of the pile has a great effect on the 

deformation of foundation pit by characters, the pit 

excavation numerical simulation analysis on the 

stability of foundation pit solid block change depth, 

determine the best supporting pile embedded depth, is 

of guiding significance for foundation pit support 

design and actual construction. 
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1. INTRODUCTION 

The stability analysis of the foundation pit is an 

important part of the foundation pit engineering. In 

the foundation pit supporting with row pile structure, 

the embedded depth of the supporting pile has a great 

influence on the deformation of the foundation pit. If 

the embedded depth is too small, the foundation pit 

will lose its stability. If the embedded depth is too 

deep, the cost will increase. With the development of 

the finite element theory and computer technology, 

the supporting structure of the deep foundation pit 

will change Shape character simulation has been 

widely used. In this paper, the two-dimensional finite 

element method is used to simulate the influence of 

the change of pile embedment depth on the behavior 

of foundation pit. 

2. CALCULATION METHOD OF EMBEDDED 

DEPTH 

According to different forms of support, the 

appropriate calculation method of embedded depth is 

given in the foundation pit support code. The simple 

slice method of circular arc sliding is commonly used 

to determine the embedded depth HD. The checking 

method can be used to check the stability of anti 

uplift. 

 
Figure 1. Calculation method for stability calculation 

of pile bottom soil 
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The above formula can be used to check the anti uplift 

safety factor, so as to obtain the embedment depth D. 

the safety factor KHS corresponding to the safety 

level I, II and III is 1.8, 1.6 and 1.4. NC is Prandtl 

foundation bearing capacity coefficient, NP is 

Terzaghi bearing capacity coefficient, and the values 

of c and 


 are considered. In addition to the above 

calculation, the embedded depth HD of row piles, 

diaphragm walls and other supporting structures 

should also meet the requirements of anti uplift of the 

basement. 

3. NUMERICAL SIMULATION OF THE 

INFLUENCE OF DIFFERENT EMBEDDED 

DEPTH OF SUPPORTING PILE ON 

FOUNDATION PIT 

In order to determine the influence of several 

common soils on the embedment depth of support 

piles in the excavation of foundation pit, the 

homogenization of soil layer is needed for the 

convenience of computer modeling and analysis. 

3.1 project overview 

The excavation depth of a foundation pit is 10m, a 

row of supporting piles is  1000 @ 1200, the pile 

diameter is 1m, the construction overload around the 

foundation pit is 10kN / ㎡, the model depth is 3 

times the depth of the foundation pit, and the width is 

2 times the width of the foundation pit, In order to 

study the influence of the different embedded depth of 

piles on the deformation of foundation pit, the 

embedded depth of supporting piles was simulated by 

PLAXIS with 6 m, 9 m, 12 m, 15 m, 18 m, 21 m, 24 

m and 28 m respectively, and the influence of 

different embedded depth on the deformation of 

foundation pit was analyzed.

Table 1 main physical and mechanical properties of foundation soil 

 Soil 
 Soil 

thickness(m) 

Bulk 

density(kN/m3) 

E 

( Mpa) 
µ c φ(°) 

Permeability 

Kh×108/m·s-1 
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1 Filling Soil 0.5 20 2.0 0.35 5 55 0.36 

2 Clay 2.5 18 1.8 0.29 27 10 3.5 

3 Silt Clay 3 19 1.5 0.35 20,8 5.1 21 

4 Silty Clay 15 20.5 2.3 0.33 48.3 10.7 35 

Table 2 calculation parameters of support structure 

Reinforced concrete pouring support pile  


1000@1200 

EA/kN EI/(kN· m-2) 

1.91×107 9.66×105 

 

3.2 calculation model 

Under the condition that the embedded depth of the 

supporting pile meets the supporting specification, 

different embedded depth will affect the magnitude of 

the force on the supporting pile. This paper analyzes 

the change of the surrounding displacement of the 

foundation pit, the maximum bending moment and 

the maximum shear force on the pile by changing the 

embedded depth of the supporting pile, and obtains 

the rule of the influence of the different embedded 

depth of the supporting pile on the stability of the 

foundation pit. The setting of support pile is the same 

as above. During the analysis, the soil layer is 

homogenized. Mohr Coulomb model is adopted as the 

soil constitutive model, and other parameters are 

unchanged. The following figure is the simulation 

calculation result of PLAXIS 

software

 
 

Figure 1 finite element calculation model of 

foundation pit 

 

Figure 2 change curve of maximum displacement and 

settlement of soil with embedment depthIt can be seen 

from Fig. 2 that there is a break point in the 

displacement curve, which indicates that increasing 

the embedment depth at a certain stage will 

significantly increase the stability of the foundation 

pit, but increasing the embedment depth beyond a 

certain value will not greatly help the stability of the 

foundation pit, which indicates that there is an 

optimal embedment value, so that the foundation pit 

support system is both economical and stable. 

 

Figure3 curve of maximum bending moment of 

support pile with embedded depth 

 
Figure 4 curve of maximum shear force curve of 

support pile with embedded depthIt can be seen from 

Fig. 3 and Fig. 4 that the maximum bending moment 

and shear force value of the support pile are broken 

points, indicating that there is a reasonable 

embedment depth. After the embedment depth 

exceeds 9m, the increased depth of the support pile 

has little contribution to the stability of the foundation 

pit, and the maximum bending moment and shear 

force value have little change. 

4. CONCLUSION 

It can be seen from the changes of displacement, 

shear force and bending moment around the 

foundation pit with the embedment depth that the 

deeper the embedment depth is, the more stable the 

foundation pit will be under the premise of meeting 

the design requirements of the code. However, when 

the embedment depth exceeds a certain depth (the 

best embedment depth), the support pile will not 
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make a great contribution to the stability of the 

foundation pit under the action of the foundation pit 

system, Therefore, in the actual design of foundation 

pit support system, it is necessary to check the 

embedded depth of support piles by iteration to find 

out the best embedded depth. For the cantilever 

support system, the embedded length of the support 

pile can be taken as the pile length above the bottom 

of the foundation pit for trial calculation during the 

design. Of course, the embedded depth should be 

taken into account in combination with the factors 

such as the stratum condition, water and water, and 

the overload of the pit side. For the actual project, 

PLAXIS and Midas can be used Midas GTS and other 

finite element numerical simulation software retest 

the stability of the foundation pit and select a 

reasonable embedded depth. 
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Abstract: the production and application of artificial 

intelligence is the inevitable trend of the improvement 

of social productivity and the development of 

computer system. Since 2016, the artificial 

intelligence technology has shown an explosive 

development trend. Now, the artificial intelligence 

technology has penetrated into all aspects of people's 

life, work and learning. From daily life assistance and 

various services, to social production activities and 

innovation research, artificial intelligence has played 

a huge role in promoting. However, it is undeniable 

that artificial intelligence has brought great impact 

and challenges to the legal protection of intellectual 

property. This paper analyzes the impact of artificial 

intelligence on the legal protection of intellectual 

property and puts forward corresponding 

countermeasures. 

Keywords: artificial intelligence; intellectual property; 

legal protection; challenges and Countermeasures 

 

0. INTRODUCTION 

Artificial intelligence technology has a deep 

application in all fields of social production, greatly 

improving the level of social production and people's 

learning and working efficiency, and even in some 

fields can replace the role of artificial. Whether it is 

the literary and artistic creation of artificial 

intelligence, the author body of artificial intelligence 

or the originality of artificial intelligence, all of them 

have brought great impact and challenge to the 

existing legal protection of intellectual property. In 

the new era, the rule of law society pays more 

attention to the protection of intellectual property 

rights, clearly defines various types of intellectual 

property rights, related rights and obligations, and 

changes, etc., but artificial intelligence has had a 

certain impact on it, which needs to be dealt with in a 

timely manner. 

1. BASIC OVERVIEW OF ARTIFICIAL 

INTELLIGENCE 

As an important branch of computer science, artificial 

intelligence is a research subject aiming to understand 

the essence of intelligence and simulate the intelligent 

machine that responds to the similar pattern with 

human intelligence. The main research objects include 

knowledge in the fields of robot, language recognition 

technology, image recognition technology, natural 

language processing and expert system. Since the 

concept of artificial intelligence was put forward, a 

large number of theoretical knowledge and practical 

application technology are constantly enriched and 

mature, and the application field of artificial 

intelligence is also constantly expanding, which has a 

more in-depth application in social production and 

work learning. It can be predicted that artificial 

intelligence will promote the evolution and 

development of a large number of related scientific 

and technological products, and gradually generate an 

independent consciousness, which is no longer a 

simple simulation and imitation of human 

consciousness, but like human thinking and even 

beyond the scope of human thought [1]. 

As a challenging science, AI researchers need to have 

high computer literacy, as well as the corresponding 

knowledge of psychology and philosophy and other 

disciplines. Through the serial connection of machine 

learning, computer vision, simulation creation and 

other knowledge in different fields, they can 

constantly enrich AI research theory, enhance the 

independence of AI, and be competent for one Some 

works with high precision and high risk coefficient 

gradually replace the manual operation mode. The 

development of the times has also injected new 

connotation and vitality into artificial intelligence, 

especially in the implementation of Google's 

"artificial intelligence" strategy in 2016. Major 

computer and network enterprises have also 

strengthened the research and development and 

investment of artificial intelligence, and enhanced the 

vitality of the artificial intelligence market. It is 

estimated that the global market efficiency of artificial 

intelligence will exceed 20 billion US dollars in 2020. 

In 2017, China also announced a new generation of 

artificial intelligence development plan. It can be said 

that artificial intelligence has become a key part of the 

social development process. It has a good 

development prospect in the fields of big data 

computing, literary works creation and digital model 

construction [2]. 

2. BRIEF INTRODUCTION TO THE LEGAL 

PROTECTION OF INTELLECTUAL PROPERTY 

The development history of intellectual property law 

in China is not long. Compared with the legal 

protection system of intellectual property in European 

and American countries, the history of the emergence 

and development of intellectual property law in China 

is relatively short. However, based on the actual 

situation of our country and absorbing and learning 

from a lot of experience, a complete legal knowledge 

system has gradually formed. Intellectual property 
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law is the general term of social relations and legal 

norms regulating the ownership, exercise, 

management and protection of intellectual property. 

Therefore, intellectual property law has strong 

comprehensive and technical characteristics. Public 

law and private law coexist, and the core is still the 

protection and service of intellectual property. 

Intellectual property protection laws mainly include 

patent law, copyright law, trademark law, computer 

software protection law, regulations on the protection 

of information network dissemination right, anti 

unfair competition law and so on, aiming to protect 

the personal rights and property rights of intellectual 

property owners. According to the content of 

intellectual property rights, intellectual property rights 

mainly include the right of signature The right of 

publication, the right of modification and other 

personal rights, the above rights and intellectual 

activities, as well as the personal property of the 

creator of intellectual achievements, are inseparable 

and exclusive, while the property rights in intellectual 

property rights are the rights of the person who enjoys 

intellectual property rights to obtain remuneration or 

other material interests based on the intellectual 

activity achievements. I believe that with the 

improvement of the legal system of intellectual 

property, the legitimate rights and interests of 

intellectual property owners will be more effectively 

protected [3]. 

3. CHALLENGES OF AI TO THE LEGAL 

PROTECTION OF INTELLECTUAL PROPERTY 

The rapid development of artificial intelligence has 

greatly promoted the progress of the computer 

industry and related industries. In some fields, it can 

even replace the artificial operation, especially in 

various industries with high accuracy and high risk 

coefficient. Artificial intelligence plays an 

irreplaceable role. However, it is undeniable that the 

development of artificial intelligence has brought a 

huge impact and challenge to the legal protection of 

intellectual property, and has created certain 

challenges in the negative aspects of the legal 

protection of intellectual property, such as the concept 

of the author, the spiritual right and the original 

concept. 

3.1 subject qualification of artificial intelligence 

intellectual property.  

As far as jurisprudence is concerned, the subject of 

legal protection of intellectual property rights is 

human beings, including natural persons, creative 

organizations and creative collectives, all of whom 

are qualified as civil subjects. In the actual creation, 

artificial intelligence robots also create various 

literary works and painting works through their own 

calculation and operation, about whether artificial 

intelligence robots have The subject qualification of 

legal protection of intellectual property rights has 

attracted the attention and hot discussion of many 

experts and scholars. From the perspective of 

jurisprudence, artificial intelligence does not have the 

subject qualification, it is only an auxiliary tool for 

human learning, so the subject qualification of 

artificial intelligence intellectual property has been 

greatly questioned and challenged. Not only that, 

artificial intelligence does not have an independent 

personality. Name, body, health and life emotion are 

all the elements of personality. According to the 

traditional definition of personality, artificial 

intelligence does not have a corresponding personality. 

On the other hand, artificial intelligence imitates 

people's thinking mode. With the help of artificial 

intelligence robots with multiple neural units, they 

can learn quickly and recognize information. To a 

certain extent, they can think independently, which 

goes beyond the creativity of human brain and has a 

certain virtual personality. This is also a dispute about 

whether artificial intelligence subject has the 

qualification. 

3.2 whether the spiritual rights of artificial 

intelligence are available.  

The pursuit of the spirit of a better life and the 

yearning for a better thing are the unique spiritual 

rights of human beings, especially the pursuit of 

various literary and artistic works, which contains the 

author's ideological and emotional spirit, and also the 

value spirit of works in the legal protection of 

intellectual property rights. However, the 

development of human intelligence technology 

enables the artificial intelligence robot to carry out 

independent art or literary works The creation of 

products, whether such works contain the spirit and 

emotion of artificial intelligence robots, and whether 

they are incorporated into the legal protection system 

of intellectual property, add difficulty to the legal 

protection of intellectual property, and also bring 

great impact and challenges. At the legal level, the 

spiritual and emotional rights of artificial intelligence 

robots have been greatly questioned. Although robots 

lack complete ideological and emotional personalities, 

they can't sum up all kinds of value and emotional 

spirits in the works belonging to artificial intelligence 

to the robot designers. How to define the spiritual 

values in the works of artificial intelligence, and how 

to protect the intellectual property rights It caused a 

certain impact [4]. 

3.3 is the original concept of artificial intelligence 

confirmed.  

Since its birth, artificial intelligence has received the 

attention of many professional scholars. Scientists in 

different fields have conducted in-depth research and 

exploration, providing a lot of theoretical knowledge 

and technical support for the development of artificial 

intelligence, especially the huge investment of 

psychological and philosophical thinkers, which 

makes the way of thinking of artificial intelligence 

more close to human beings and can imitate the way 

of thinking of human beings To deal with affairs and 

create literary and artistic works. We don't doubt that 

59

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



with the continuous progress of artificial intelligence, 

artificial intelligence robots can create independently, 

but for human beings, whether the literary creation 

field of robots will maintain an active development 

trend, whether robots can conduct independent human 

thinking and emotional expression, all of which pose 

challenges and impacts on the existing legal 

protection of intellectual property. 

 

4. MEASURES TO COPE WITH THE 

CHALLENGE OF AI TO THE LEGAL 

PROTECTION OF INTELLECTUAL PROPERTY 

The conflict between the development of artificial 

intelligence and the legal protection of intellectual 

property is inevitable. When the development of 

artificial intelligence reaches a certain degree, 

whether it has the qualification of legal subject, the 

personal rights and property rights of intellectual 

property should be defined, and the existing legal 

system of intellectual property should be improved or 

restricted to ensure social stability and society. We 

will achieve steady economic development. 

4.1 divide the scope of related subjects of intellectual 

property in detail. The arrival of the era of artificial 

intelligence has brought a certain impact and 

challenge to the existing social production mode, but 

also injected new vitality into the development of 

related industries and industries. In view of this, we 

need to fully realize the creative value of artificial 

intelligence robot, correctly recognize its subject 

identity, and understand and recognize the creative 

behavior based on imitating human thinking. 

However, we need to limit the behavior of abusing 

artificial intelligence robot, and determine the role of 

artificial intelligence virtual personality, which is the 

basis of subject determination, in time Solve all kinds 

of robot creation right disputes. In short, it is 

necessary to establish a perfect legal system for the 

subject protection of intellectual property, clearly 

divide and define the scope of the subject of 

intellectual property, clearly stipulate and define 

artificial intelligence, reduce the application obstacles 

and challenges of artificial intelligence, and protect 

the subject qualification and intellectual property of 

artificial intelligence from the legal level [5]. 

4.2 affirm the creative subject value of artificial 

intelligence robot. The rapid development and wide 

application of artificial intelligence have caused great 

impact and challenge to people's original life mode. 

At the same time, with its own efficient learning and 

thinking performance, artificial intelligence 

constantly improves and complements itself, 

gradually carries out independent thinking and 

creation, and forms an independent individual. 

Therefore, we need to affirm the value of the creative 

subject of artificial intelligence robot. In the 

traditional legal protection of intellectual property, 

there are some limitations. With the development of 

the times, the limitations should gradually disappear. 

In the legal level, we should affirm the value of the 

creative subject of artificial intelligence, which 

promotes the social productivity Promotion and the 

progress of science and culture have a positive role in 

promoting. This requires innovation and improvement 

in combination with the characteristics of artificial 

intelligence robot and various provisions of 

intellectual property law, so as to provide a strong 

legal basis and support for the application and 

creation of artificial intelligence. 

4.3 further improve the legal protection system of 

intellectual property. Artificial intelligence thinks 

independently through various algorithms and 

collected data, and imitates human's thinking mode 

and emotion as much as possible. Therefore, for the 

legal protection of intellectual property, it is also 

necessary to further improve and repair the legal 

protection system of intellectual property, so as to 

make the legal protection system more perfect and 

give full play to the value of artificial intelligence. To 

comply with the development trend of the times, it is 

necessary to affirm the value of artificial intelligence 

at the legal level, improve the intellectual property 

protection system combining artificial intelligence 

data and algorithm, and further promote the 

development and innovation of artificial intelligence 

technology. 

5. CONCLUDING REMARKS 

The development of artificial intelligence challenges 

and impacts the existing legal protection system of 

intellectual property. In order to better promote the 

development and in-depth application of artificial 

intelligence, it is necessary to affirm the subject 

qualification and creative value of artificial 

intelligence on the legal level of intellectual property, 

improve the legal protection system of intellectual 

property, and provide legal protection for the 

development of artificial intelligence. 
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Abstract: With the continuous development of 

Internet information technology, it not only provides 

convenience for people's production and life, but also 

innovates the way of education and teaching to a 

certain extent. This paper focuses on the analysis of 

the current situation of the development of Higher 

Vocational English education in China under the 

background of the Internet, and discusses the 

development direction of the innovation direction of 

Higher Vocational English education, and then puts 

forward the relevant suggestions of the innovation 

direction of Higher Vocational English education in 

this context, in order to provide reference for people 

in need. 
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Higher vocational colleges, as the colleges to cultivate 

professional and applied talents, pay attention to 

English teaching innovation, scientifically use modern 

network technology tools, carry out modern English 

education, help students consolidate their English 

foundation, improve their enthusiasm for learning 

English, so that students can consciously and actively 

invest in English learning, so as to effectively 

improve their English ability. Therefore, English 

teachers in higher vocational colleges should 

comprehensively consider the actual situation of 

students' learning, scientifically arrange and arrange 

learning tasks, and use scientific methods to cultivate 

and improve students' practical ability to use English, 

so as to help students quickly adapt to the needs of the 

workplace, and students can quickly get the 

recognition of the workplace after they go out of the 

school. 

1. THE DEVELOPMENT OF ENGLISH 

TEACHING IN HIGHER VOCATIONAL 

EDUCATION UNDER THE INTERNET MODE 

At present, the education of College English in China 

can be divided into academic English and 

professional English. Academic English is mainly for 

the purpose of cultivating academic talents, and is 

mostly used in Research-oriented Teaching in 

Colleges and universities. The main difference 

between Vocational English and education lies in its 

emphasis on practical application. Vocational English 

mainly carries out industry English education, which 

focuses on training and improving students' practical 

operation ability of English, so that students can use 

English easily and freely in the workplace. The 

requirements for English speaking and 

communication ability are relatively high. Higher 

vocational English training students are more to 

cultivate students' communicative ability. Where 

English is needed in work, students can easily deal 

with and deal with it according to the knowledge they 

have learned. On the whole, according to the 

characteristics of higher vocational college enrollment, 

the English foundation of Higher Vocational College 

English students is relatively weak, and some teachers 

in English teaching, more with the help of English 

textbooks issued by the school, let students memorize 

by rote, the enthusiasm of students to learn English is 

not high, which is not conducive to students' 

improvement of English comprehensive ability. This 

kind of learning mode, which pays attention to 

knowledge learning but neglects the ability of using 

English, leads to the fact that students' English 

learning mostly stays at the level of understanding, 

and they can understand English by themselves, but 

when they go to speak and use English, there are great 

limitations. 

2. THE INTERNET AGE AND THE IMPORTANCE 

OF INNOVATION IN HIGHER VOCATIONAL 

ENGLISH EDUCATION 

The purpose of English Teaching in higher vocational 

education is to cultivate students' ability to use 

English, so as to meet the needs of the job quickly. 

However, from the perspective of the current situation 

of English Teaching in higher vocational colleges, 

English communication and application have not been 

paid attention by teachers. Many higher vocational 

English teachers focus on learning more English 

words and more English grammar, and pay less 

attention to students' oral ability. English, like 

Chinese, is a language with strong applicability. 

Although memorizing words can enlarge students' 

vocabulary, English words are not an isolated 

individual, and the same English word may have 

different meanings in different contexts. Therefore, 

English teachers should not take memorizing words 

and reciting texts as the focus of teaching, but pay 

attention to training students This is very useful for 

improving students' English language ability. The 

development of Internet information technology is in 

line with this need, so that students' learning is no 

longer limited to simply fragmented learning. 

Teachers can use the advantages of Internet 

information technology tools to create a good 

atmosphere and encourage students to communicate, 
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so as to strengthen students' understanding and 

memory of English knowledge, so as to effectively 

improve their English comprehensive ability. 

Therefore, in Higher Vocational English teaching, 

teachers should give full play to the advantages of 

Internet information tools, and make creative use of 

them, effectively innovate the concept of education 

and teaching, mobilize the enthusiasm of students' 

learning, and guide students to grow and develop 

better. 

3. INTERNET ERA AND INNOVATIVE 

DEVELOPMENT STRATEGY OF HIGHER 

VOCATIONAL ENGLISH EDUCATION 

3.1 change education and teaching concept and guide 

students to participate in the classroom 

The rise and development of Internet information 

technology, which carries a lot of information 

resources, is very helpful for students' learning and 

growth. Therefore, in Higher Vocational English 

teaching, teachers can encourage students to collect 

relevant curriculum resources on the Internet and do a 

good job in preparation and arrangement in advance. 

In this way, when students enter the English 

classroom, their mind is not blank. They have certain 

judgment in their own mind, and can divide the 

important and difficult points that they don't 

understand. Teachers can emphasize in the classroom, 

and students can also improve their learning 

efficiency more pertinently. In this way, it can 

effectively overcome the disadvantages of traditional 

English teaching. Students are no longer in the 

position of passive acceptance of knowledge, teachers 

are no longer all-around commentators, but the guide 

of students' growth. This is also in line with the 

requirements of the development of quality education. 

In the education and teaching, higher vocational 

teachers should practice the modern education and 

teaching concept, and be more suitable to be a guide 

in the process of students' learning. 

3.2 create teaching platform and cultivate students' 

independent learning ability 

The development of Internet information technology, 

to a certain extent, has promoted the reform of the 

education industry, which has a good guiding role in 

improving the efficiency of English. At present, the 

teaching mode of education is constantly improving, 

and classroom teaching is no longer the only way for 

students to learn English. With the development of 

Internet, it has become a popular trend for students to 

use network tools for autonomous learning. It should 

be noted that the information on the Internet is more 

complex, and there are more temptations on the 

Internet. In English teaching, teachers can recommend 

relevant learning resources in combination with the 

course content, so as to avoid students' blindness, so 

that students can quickly find appropriate English 

resources, thus effectively developing the second 

classroom. In view of this situation, in order to give 

full play to the advantages of Internet tools and 

promote students' better learning and development, in 

the process of English Teaching in higher vocational 

colleges, teachers should create a learning and 

communication platform to fully transform teachers' 

teaching functions into guidance services and provide 

better services for students. The school constructs a 

perfect teaching platform, which can provide students 

with guidance and help such as information 

consultation service, student situation analysis, etc. 

through these tools, it can truly realize the role of zero 

cost communication of education capital, and also 

provide help for students to obtain better teaching 

services. 

3.3 scientific application of big data technology to 

realize dynamic teaching 

The development of information technology tools has 

further enriched and improved the dissemination and 

development of various image materials. To build an 

efficient English teaching classroom, English teachers 

in higher vocational colleges can make rich teaching 

courseware, scientifically use pictures, videos and 

other ways to effectively attract students' attention, 

improve students' interest in learning, and make 

students consciously and actively participate in 

English learning. With the development of Internet 

technology, teachers can also recommend related 

video websites to students. Students can watch and 

appreciate them after class, and help students correct 

their pronunciation and improve their English 

expression ability. In addition, in English teaching, 

teachers can also use information technology tools to 

check and track students' English learning, and adjust 

their teaching content according to these feedback 

information, so that their teaching plan is more 

suitable for students' English learning needs. For 

example, at present, a 3D oral training software in 

Business English teaching is used in many vocational 

colleges, through which teachers can watch the 

training of students' oral English ability. This dynamic 

teaching mode under the Internet information 

technology, teachers can directly analyze the 

problems encountered in students' learning, so as to 

provide better guidance and help for students It is 

very beneficial for the growth of students. 

4. CONCLUDING REMARKS 

With the rapid development of Internet technology in 

China, it has had an important impact on all aspects of 

people's social life. Nowadays, the life of Chinese 

people is inseparable from the Internet. Under the 

Internet environment, the education and teaching of 

Higher Vocational English needs to break through the 

traditional education and teaching mode, innovate and 

upgrade in the new form, further increase the 

penetration ability of the Internet in higher vocational 

education, and scientifically use the Internet 

information technology to serve the teaching of 

Higher Vocational English, so as to learn The growth 

and development of students create better conditions, 

stimulate students' enthusiasm for learning, improve 
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the level of Vocational English teaching, and lay a 

solid foundation for students to better adapt to the 

future social life. 
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Abstract: Teaching quality is the fundamental symbol 

of the school’s teaching ability and teaching level. 

Establishing a classroom teaching quality evaluation 

system and formulating corresponding evaluation 

standards are important measures to achieve quality 

management and guarantee of the teaching process. 

The standards for the quality evaluation of talent 

training in higher vocational colleges are based on 

adapting to social evaluation. Research on the 

construction of a closed-loop teaching quality 

monitoring system for full management of all staff and 

all-round management, actively explore the 

construction of quantitative evaluation indicators for 

college teachers’ teaching quality.The propose 

methods and measures for quality evaluation and 

feedback to achieve a concise are strong, with high 

feasibility, the stability and continuity of indicators.It 

is also with a view to providing reference and reference 

for the reform of the school-enterprise cooperation 

model in the context of new engineering in relevant 

universities.  

Keywords: vocational students; multiple evaluation; 
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As a type of higher education, the higher vocational 

education shoulders the mission of cultivating high-

quality and skilled professional talents for the 

production, construction, management and service. 

Therefore, the teaching concept and teaching design of 

higher vocational education should pay attention to the 

requirements of industries and enterprises for 

professional ability of talents.With the development of 

the economy, higher vocational education has 

developed rapidly. Regardless of the size of the school, 

the number of students enrolled, and the number of 

students in the school, it has occupied half of the 

tertiary education. However, in the rapid development 

of higher vocational education, there are some 

problems that cannot be ignored[1].It mainly 

manifested in the low quality of personnel training in 

higher vocational education, which is not recognized 

by modern enterprises and industries. In recent years, 

in order to improve the quality of vocational talent 

training, higher vocational education has been 

reformed in terms of school-running system, 

curriculum system, teaching mode, etc.It Still focused 

on the evaluation of students' intelligence and 

neglecting the assessment of vocational ability, 

resulting in the ineffectiveness of the entire higher 

vocational education reform. 

At present, how to improve the employment quality of 

college students, especially high vocational students, 

has become an important part of the deepening reform 

of higher vocational education. And improving the 

quality of employment is not an isolated issue,it 

involves the social needs, talent training models, 

teaching quality, and learning quality. Through the 

construction in recent years, the overall strength of 

higher vocational education has been significantly 

strengthened, and the modern vocational education 

system has been perfected. However, some vocational 

colleges still have problems such as unclear training 

and positioning, relatively backward management 

concepts, weak cultural foundation of students, weak 

sustainable development ability, and inability to adapt 

the teaching model and curriculum textbook system to 

development needs. The rapid and healthy 

development of vocational education. Therefore, the 

correct selection of high-skilled personnel training 

evaluation system research can help improve the 

quality and level of vocational education in the process 

of economic structural adjustment and transformation 

and upgrading, accelerate the training of high-quality 

skilled talents, and become a booster to promote the 

transformation and upgrading of enterprises[2]. It is an 

important impetus for the development of local 

economy, society, industry and enterprises. 

Professional colleges themselves must follow the 

economic transformation to realize their own upgrade 

and transformation.    It can be seen from that it is 

very important to explore effective ways and 

evaluation systems to improve the teaching quality of 

vocational colleges and realize the effective docking of 

talents trained in vocational education with social 

needs and economic[3]. 

1. ANALYSIS OF THE MAIN FACTORS OF THE 

QUALITY OF VOCATIONAL PERSONNEL 

TRAINING  

High-tech application-oriented talents require 

vocational students to have abilities related to 

professional activity tasks, which are called vocational 

abilities in China's vocational education community. 

Therefore, strengthening the cultivation of students' 

professional ability is an important way to improve the 

quality of higher vocational education talents [4]. 

However, professional competence is not only the 
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operational skills for a specific professional position, 

but the synthesis of multiple competencies. With the 

development of modern science and technology, 

employers such as the enterprises and industries have 

undergone tremendous changes in their professional 

ability requirements for advanced technology-applied 

talents, and they have put forward new requirements 

for professional ability from multiple aspects and in 

multiple fields[5].It is necessary to have a full 

understanding of the constituent elements of the 

vocational ability of vocational students in order to 

effectively cultivate the vocational ability of vocational 

students. 

(1) Analysis of the basic meaning of vocational ability 

of vocational students 

The discussion of the basic meaning of vocational 

ability of vocational students must be combined with 

the investigation and analysis of occupational activity 

tasks. 

(i). Professional ability is one of the subjective 

conditions for competence in professional activities, 

which directly affects the efficiency of professional 

activities. 

Professional ability refers to the ability closely related 

to the effect of professional activity tasks. It mainly 

refers to the ability to play a decisive role in the 

effectiveness, quality and speed of professional 

activities, such as practical operation ability, 

theoretical knowledge application ability and social 

communication ability, etc. Professional competence 

includes a variety of abilities that are necessary to 

perform certain professional activities, but not all of 

them. 

(ii). Vocational ability is an organic combination of 

multi-faceted and multi-level competence units 

engaged in professional activities 

Enterprises, industries and other employers need high-

skilled application talents on the premise of integrity, 

diversity, and comprehensiveness. In addition to 

requiring them to be proficient in a professional 

activity task, they also need to pay attention to people's 

"overall quality" or "comprehensive quality", which 

has the comprehensive ability to integrate, migrate and 

generalize various abilities. It is not limited to a single 

ability. The function of traditional vocational schools 

is not a single ability skill training, it includes the 

cultivation of professional soft skills, such as 

teamwork, professional communication, even 

leadership skills and so on. 

(2) Analysis of elements of vocational ability of 

vocational students 

Regarding the constituent elements of vocational 

ability of vocational students, domestic and foreign 

research scholars have put forward their own views 

based on different research perspectives. Through 

research and interviews with representative companies, 

practice experts, and vocational graduates.The 

research team combined with vocational talent training 

goals and the basic needs of modern enterprises, 

industries and other employers for high-quality and 

highly skilled talents. The student's professional ability 

is a collection of various abilities that students must 

possess to perform a certain professional activity task, 

but it is not a comprehensive combination of all 

abilities. Based on this point of view, the author divides 

the vocational abilities of vocational students into 

professional abilities that are closely related to specific 

occupational positions and related to occupational 

positions, but it can be transferred and generalized to 

other comprehensive occupational 

abilities.Professional competence refers to the 

trustworthy work ability related to the major studied, 

refers to the organic combination of related ability 

units that meet the requirements of specific 

professional activities, and the professional 

competence is developed according to the content, 

nature, and characteristics of professional activities. 

The key ability refers to a comprehensive ability that 

can be transferred and is indispensable for any 

occupation. It specifically refers to the basic ability in 

addition to the professional ability of the post. It is 

applicable to various occupations and can adapt to the 

continuous change of positions.  

2. A CLOSED-LOOPCONTROL SYSTEM AIMED 

AT IMPROVING "TEACHING QUALITY". 

Take the actual product of the enterprise as an example 

of a teaching project to implement the teaching plan. It 

need to identify problems in the course of teaching 

operation and analyze each factor affecting the quality 

of talent training[6].It also needs to clear the goal of 

talent training quality, and formulate detailed and 

feasible according to the goal The action plan requires 

the completion of the predetermined goals within the 

predetermined time and reaching the established 

quality standards. During the implementation of the 

plan, the results are objectively evaluated and the 

actual performance is compared with the planned 

goals.The incentive is the engine and the means of 

assessment are evaluated. Through the feedback 

mechanism and effective operation of the quality 

system, the remaining problems will be solved through 

the next cycle, and the continuous cycle can continue 

to improve, promoting the improvement of teaching 

quality. 

 
Figure 1 block diagram of teaching process3. 

CONSTRUCTION OF QUALITY EVALUATION 

SYSTEM FOR VOCATIONAL TALENT TRAINING 

A scientific and reasonable evaluation system for the 

quality of personnel training is a prerequisite for 

correctly measuring the quality of education and 

teaching[7]. The evaluation system includes a series of 

elements such as evaluation objectives, evaluation 

contents, evaluation methods, evaluation objects, etc. 
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Building a scientific and reasonable evaluation system 

to evaluate the academic performance.It also to 

evaluation of teaching venues, facilities and teachers in 

colleges and universities to achieve the goal of 

vocational talent training[8]. 

  

 
Figure 2 Evaluation index design schemeThrough the 

above-mentioned methods, the feedback information is 

continuously collected, and then the teaching effect is 

comprehensively evaluated. Based on the evaluation 

results, all parties modify the various aspects of the 

teaching process, including adjusting the teaching 

design and updating the teaching content. The ultimate 

goal is to improve teaching efficiency and teaching 

quality.It also can improve students' comprehensive 

ability in all aspects and achieve the expected teaching 

effect. 

4. CONCLUSION 

Through effective teaching evaluation, it is conducive 

to promoting the improvement of the teaching quality 

of higher vocational colleges,  

Through the implementation of the project, the reform 

and innovation of the talent training model was 

realized. The implementation of the project has driven 

the development of the relevant curriculum groups, 

promoted the construction of teaching teams and the 

improvement of teaching quality, strengthened the 

echelon structure. At the same time, it promoted the 

transformation and upgrading of enterprises. Through 

accurate evaluation, it not only helps to improve the 

quality of talent training, but also provides clear 

training directions and goals for training high-quality 

applied technical talents that meet the needs of the 

industry. 
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Abstract: This paper summarizes the image processing 

algorithms for smart car path recognition in the smart 

car competition of Chinese college students. The 

control algorithm of intelligent vehicle license plate 

recognition is introduced. Smart cars use the OV7620 

digital camera to collect and process road information. 

This method can sequentially realize the effect of 

automatically identifying the traffic lights at the 

intersection. It can also automatically detect the 

distance ahead and automatically recognize the license 

plate. With this processing system, smart cars can 

travel at high speed, stability and safety on prescribed 

roads. 

Keywords: Smart Car; Road Recognition; Algorithm 

 

1 INTRODUCTION 

Since the beginning of the 21st century, the process of 

economic globalization and informatization has 

continued to accelerate, and various related 

technologies have developed rapidly. Technological 

change has had an important impact on all aspects of 

social development. In the 21st century, the 

development speed of computer communication 

technology and computer network technology has 

attracted worldwide attention. Automated information 

processing technology is widely used in various fields 

of people's social activities and lives. With the help of 

the above technologies, smart cars will have more 

room for development. 

Under the current development situation, the number 

of automobiles in various countries in the world has 

increased. At present, people around the world are 

increasingly worried about urban traffic conditions. 

Therefore, there must be extensive discussion and 

research on ways and methods of effective traffic 

management. Government departments in various 

countries are also very concerned about the gradual 

deterioration of traffic conditions. In order to properly 

solve the problem of increasing traffic congestion, 

people have adopted advanced technical methods to 

improve it. These improvement methods mainly 

include science and technology such as information 

processing, navigation and positioning, wireless 

communication, automatic control, image processing 

and identification, and computer networks. Scientific 

researchers from various countries have successively 

developed various traffic road surveillance 

management systems and vehicle control systems, as 

well as public transportation systems. The above-

mentioned various types of intelligent transportation 

systems can strengthen the connection and 

communication between vehicle drivers and road 

management personnel on the road. With the help of 

this type of technology, road traffic management 

automation and vehicle driving intelligence can be 

realized. Its advantages are that it can enhance traffic 

safety, reduce traffic jams, improve transportation 

efficiency, reduce environmental pollution, save 

energy, and improve economic vitality. 

The basis of the system designed in this article is a 

smart car and a Freescale 16-bit embedded processor 

S12X microcontroller. The system will be innovatively 

designed for simulated driving. Finally, the effect that 

can be widely used in actual traffic driving is achieved. 

2 SMART CAR PATH RECOGNITION AND 

DIRECTION CONTROL BASED ON CMOS 

CAMERA 

Smart cars use CMOS image sensors to detect white 

lines on both sides of a black runway. This technology 

can expand the detection range and help the car to 

choose the correct route during the exercise. In the 

detection, the first ten rows of pixels in the image are 

analyzed. Then find the midpoint of the two white lines. 

Through repeated experiments, the smart car can stably 

run on a given runway at a higher speed.[1] 

2.1 IDENTIFICATION AND CONFIRMATION OF 

ROUTES 

In this design, the smart car will use a CMOS image 

sensor to detect white lines on both sides of the black 

runway. Through the extensive application of the 

above detection methods, the detection range of the 

system during operation can be fully expanded. In 

addition, it can also help smart cars choose the correct 

route during the road exercise. On the one hand, it 

helps to improve the intelligence of smart cars, and on 

the other hand, it helps to improve people's safety 

during driving. In the process of using this design, first 

of all, the pixels in the first ten lines of the image 

should be analyzed, then the midpoint of the two white 

lines should be found, and finally the best running 

effect can be obtained through repeated experiments. 

After applying this design, the smart car can more 

accurately identify the running road during the running 

process, and achieve the effect of smooth running. As 

shown in Fig.1.
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Figure 1 Binarization results of runway images

2.2 DESIGN AND APPLICATION OF DIRECTION 

CONTROL SYSTEM 

In this design, the core of smart car direction control is 

steering gear control. The quality of the steering gear 

control system design will be related to the quality and 

effect of the smart car's direction control. The input 

signal for servo control is a PWM pulse. During the 

PWM pulse generation, the corresponding radian angle 

is also output. Through the above process, the 

intelligentization of the direction control of the smart 

car can be realized. In this design, this system uses S12 

single-chip microcomputer and PWM output signal 

port as the input signal of the servo. The S12 single-

chip microcomputer and the PWM output signal port 

can be used as the input signal of the servo to ensure 

the stability of signal transmission. At the same time, 

in order to make the detection more stable, the design 

uses a PID controller. Because in the process of 

running a smart car, there is usually no need to consider 

the track that has been traveled, so this design only uses 

a proportional differential regulator module. 

[2]Through the above design, the design process can 

be simplified without affecting the normal operation of 

the equipment. The author will show the formula used 

in this design as follows, this formula is the control 

algorithm of D regulator: 

𝐷𝑜𝑢𝑡 = 𝑘𝑑 ∗
(𝑒𝑛𝑒𝑤−𝑒𝑜𝑙𝑑)

𝑡
             (1) 

enew, eold define the calculation of this time and the 

next time. t is the scanning time of the CMOS camera. 

The differential coefficient Kd is forced to operate 

between 0.5 and 1.5. The above values are the values 

obtained through multiple experiments during the 

design process. Therefore, the accuracy of this value is 

strong, to avoid affecting the stable operation of the 

design due to insufficient accuracy of the value. D_out 

is the output value of the D regulator. Therefore, the 

corresponding radian angle is output, and the function 

of smart car direction control is also realized. 

3 SMART CARS AUTOMATICALLY RECOGNIZE 

TRAFFIC LIGHTS AT INTERSECTIONS 

Smart cars use CMOS cameras to identify traffic lights 

at intersections. In the process of recognition using a 

CMOS camera, the camera will collect the grayscale of 

the image in front of the car before it reaches the 

intersection. [3]After the camera finishes collecting the 

grayscale of the image in front, if the grayscale value 

range of a certain area is 240-255, it means that the 

traffic light in front is red. Therefore, when the gray 

value range of a certain area is 240-255, the car will 

stop before the white line at the intersection. On the 

contrary, if the range of gray value 240-255 is not 

collected, the traffic light ahead is considered to be 

green. Therefore, when the gray value range of an area 

is not in the range of 240-255, the car will drive 

through the intersection at a uniform speed. When the 

gray value is collected from 240-255 to other values, it 

means that the red light at the intersection has changed 

to green. The car will detect that there is no grayscale 

value of 240-255 in front, then the car will start and 

drive across the intersection. 

4 CONTROL AND REALIZATION OF 

INTELLIGENT VEHICLE LICENSE PLATE 

RECOGNITION 

The most basic process of license plate recognition is: 

first, binarize the collected image. Further processing 

of images can be achieved by image binarization. Then, 

the system will recognize the license plate. The 

specific process of license plate recognition is: license 

plate positioning, character segmentation, and 

interference removal. Finally, the characters on the 

license plate will be accurately recognized. 

4.1 BINARIZATION OF IMAGES 

Image binarization is the first step in license plate 

recognition. Only by binarizing the image can the 

license plate be processed further. [4]The author uses a 

certain license plate as an example to compare the 

effects before and after image binarization, as shown 

in Fig. 2: 

 
Figure 2 Comparison before and after binarization 

In license plate recognition, the license plate is 

separated from the background by the binary change of 

the image. In the process of image binarization, the 

image to be converted must have good shape retention. 

If the license plate is not separated from the 

background by the binary change of the image in the 
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license plate recognition, it will hinder the recognition 

process of the license plate number. At the same time, 

in the process of transforming the image, you must not 

lose useful shape information. Losing useful shape 

information will interfere with the accuracy of the 

recognition. Beyond that, no additional vacancies can 

be created. Therefore, the key to segmenting the 

license plate and the background by the binary change 

of the image is to determine the appropriate threshold. 

If the appropriate threshold cannot be determined, 

license plate recognition will become very difficult. 

4.2 LICENSE PLATE POSITIONING DURING 

RECOGNITION 

License plate positioning is a key step in license plate 

recognition. The accuracy of license plate positioning 

directly affects the accuracy of license plate 

recognition. If the license plate is positioned accurately, 

the accuracy of license plate recognition can be 

improved. If the license plate positioning cannot 

achieve high accuracy, it will greatly affect the license 

plate recognition. In the license plate location 

algorithm, the key is to find an image processing 

method. By looking for an image processing method, 

the original image can clearly show the license plate 

area after the algorithm is processed. In addition, the 

non-license plate area in the image can disappear or 

weaken. Disappearing or weakening the non-license 

plate area can help the system accurately and 

effectively locate the position of the license plate in the 

image. On the contrary, if the non-license plate area 

cannot be processed well, the license plate recognition 

will be greatly adversely affected. In the process of 

license plate recognition, this system will use the 

corner positioning method. The specific application 

method is: among all the boundary points, select some 

points with a relatively small curvature radius. As 

shown in Fig. 3, all corner points are represented by 

red dots. 

 
Figure 3 Corner positioning after binarization 

In Figure 3, there are corners on the characters and on 

the four corners of the license plate. However, the 

corners on the characters and the four corners of the 

license plate do not affect the process of license plate 

positioning. The specific implementation process is as 

follows: According to the four corner points with the 

largest distance, the four corners of the license plate are 

obtained. Through the above process, the license plate 

is accurately positioned. At the same time, if the 

license plate rotates, the rotation will not affect the 

success rate and speed of corner positioning. The 

above can be derived from the principle of corner 

positioning. 

4.3 CHARACTER SEGMENTATION IN LICENSE 

PLATES 

After the location of the license plate is determined, the 

system extracts the license plate. It is also necessary to 

mark the position of the image target. The system will 

then use the original image for license plate location 

extraction. After the extraction is completed, the 

license plate character segmentation is performed. The 

correct segmentation of license plate characters is the 

basis for the recognition of license plate characters. If 

the license plate characters cannot be accurately and 

completely divided, the recognition accuracy of the 

license plate characters will be greatly reduced, and the 

practicality of the system will also be affected. In this 

system, the following segmentation method and 

segmentation principle are adopted: When image 

segmentation is performed on a number or a letter, the 

foreground points of the number or letter are 

continuous, and the seed point can be filled by the 

filling method to obtain a complete character. This 

method is one of the important methods for 

segmentation. However, in the process of identifying 

and segmenting the Chinese characters on the license 

plate, the above method will not work. Therefore, the 

above segmentation algorithm is only suitable for 

numbers or letters. On the one hand, this method has 

some unavoidable disadvantages, but we can also make 

full use of this disadvantage. The specific use method 

is as follows: After the number and letter of the entire 

license plate are completely divided, the remaining 

content on the license plate must be Chinese characters. 

Through this kind of logic, we can achieve both the 

division of letters and numbers, and the division of 

Chinese characters. 

4.4 CHARACTER RECOGNITION ON LICENSE 

PLATES 

Character recognition is the last process of the license 

plate recognition system. If character recognition can 

be successfully completed, the system will also work 

smoothly. Therefore, character recognition is the key 

point of license plate recognition. During the design of 

this system, the research on character recognition is 

also the focus of the license plate recognition research. 

The difficult problems of character recognition are as 

follows: Because the license plate font is a printed font, 

for printed character recognition, template comparison 

is usually used for recognition. The biggest advantage 

of using template comparison to identify is the 

convenience of programming. But there are two 

disadvantages to using template comparison to identify. 

First, the speed of recognition by template comparison 

is slow. Second, the recognition rate using template 

comparison is not high. Among character 

69

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



characteristics, using programming languages to 

describe the characteristics of characters one by one 

can improve the character recognition rate in harsh 

environments. By using the above method, the quality 

of license plate recognition can be improved. 

4.5 LICENSE PLATE DISPLAY 

After going through the above steps, the collected 

images will be fed back to the LCD screen for display 

via the S12 microcontroller system board. Finally, the 

effect of recognizing license plates is achieved. 

5 SMART CAR DETECTS DISTANCE AHEAD 

When displaying the license plate, an ultrasonic sensor 

needs to be installed on the front of the smart car. As 

shown in Fig. 4. The working principle of the 

ultrasonic sensor is as follows: After giving a signal to 

the ultrasonic ranging module, the ultrasonic ranging 

module will emit ultrasonic waves. When the 

ultrasonic wave from the ultrasonic ranging module is 

projected to the rear of the car in front, the ultrasonic 

wave will be reflected. When the ultrasonic signal 

returns, the module will respond to the signal. Through 

the process of signal response, the time difference 

between the signal and the response signal can be 

calculated. The distance between the two vehicles is 

judged by the time difference between the signal and 

the response signal. 

When the car is driving, a short-term pulse trigger 

signal is provided to the following car. The short-term 

pulse trigger signal is 10us. The module will emit eight 

40kHz periodic levels and detect echoes. If an echo 

signal is detected, a response signal is output. If no 

echo signal is detected, no response signal is output. 

The response signal is a distance object that is 

proportional to the pulse width. The response signal 

can calculate the distance from the time interval 

between the transmitted signal and the received 

response signal. The calculation formula is: us / 58 = 

cm. 

 
Figure 4 Ultrasonic sensor 

6 CONCLUSION 

This design makes full use of Freescale's products. 

Freescale's products are diverse, feature-rich, and 

adaptable. Multiple chips are fully utilized in this 

design. Use MC9S12XS128 to collect and process 

video signals. The product can realize functions such 

as automatic identification and detection. Using LQ-

7960M, this product can realize motor drive. In 

addition, the LQ-7960M can also realize automatic 

acceleration and deceleration control of smart cars. The 

OV7620 digital camera was used to collect and process 

the road information to realize the automatic driving of 

the car. 

Our innovative concept for designing smart cars is 

simplicity, safety and efficiency. This design also 

follows the above-mentioned concept. In the 

development of smart cars, more innovative driving 

equipment for humanization needs to be designed. 

Driving innovative devices can solve many currently 

difficult problems. Finally, the effect of improving the 

use efficiency and safety of the transportation system 

is achieved. 
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Abstract: This paper demonstrates the origin of 

regional culture and the problems of landscape design 

and urban construction under the background of 

regional culture. In this paper, the different 

characteristics of regional culture are compared. 

Through the analysis of Xi'an's relevant scenic spot 

cases, this paper discusses how to absorb the excellent 

tradition of regional environment culture in urban 

landscape design from three aspects of historical 

culture, landscape characteristics and layout.At the 

same time, the excellent regional culture and urban 

development and construction are combined to 

demonstrate how to create a unique urban landscape 

cultural characteristics. So as to conform to the 

spiritual civilization construction of a city, it will 

improve the monotonous urban landscape 

layoutimprove the living environment and create the 

urban landscape recognized by the local residents, 

highlighting the urban cultural characteristics. 

Key words: Regional culture, Urban landscape layout, 

Urban construction. 

 

1.BRIEF INTRODUCTION OF REGIONAL 

CULTURAL LANDSCAPE 

1.1 Definition of regional cultural landscape 

"Region" refers to a large area in modern Chinese 

dictionary. It is generally understood as a certain 

range of regional space, also known as the region.It is 

a combination of natural factors, human factors and 

spatial factors. Different regional spaces produce 

different regional cultures,. With the continuous 

development of urban social economy and the 

deepening of globalization, urban cultural value has 

increasingly become the driving force to guide urban 

development. Urban culture and urban spirit with 

local characteristics and traditional historical culture 

as the core have gradually become the key to urban 

development and construction of urban characteristics, 

while urban culture has become the confidence, 

cohesion and creation of a region The important 

source of strength has become an important factor of 

urban competitiveness and a good wish that urban 

people expect, pursue and strive to create.In the future, 

the competition of urban sustainable development is 

not only the competition of economic and social 

development strength, but also the competition of 

urban ecological environment and cultural strength. In 

the process of urban landscape planning, the concept 

planning based on urban culture should be carried out 

first. The two are the dialectical unity of each other. 

To study the regional characteristics, the factors of 

nature, humanity and space must be connected and 

divided analysis[1]. 

1.1.1 Natural factors 

Natural factors are the basic conditions for the 

existence of urban landscape, which constitute 

different urban patterns and influence the 

development of urban regional culture, including 

topography, hydrology, climate, soil, vegetation and 

animals.Different regions have different natural 

factors, and different natural factors form urban 

landscape space with different styles.Taking 

topography as an example, in the open plain area, the 

urban layout is mainly horizontal, while in the 

mountainous area, the fall of slope land is often used 

to form a three-dimensional and multi-level urban 

spatial pattern.In a specific region, human beings 

constantly transform the natural environment, which 

is a specific regional landscape formed by[2]. 

1.1.2 Human factors 

Human factors are the products of human long-term 

life and the culture inherited gradually in the process 

of human transformation and utilization of 

nature.This is the interaction between man and nature. 

Nowadays, the development of cities has told us that 

human factors have become the soul of a city, and 

also an important factor to distinguish cities from 

each other.Some cities have rich values in these 

aspects, such as history and culture, research, culture, 

academic, aesthetic, appreciation, etc., but their 

spiritual value is the most concerned. As for the 

heritage to be inherited, our attitude is to inherit its 

unique national spirit.Therefore, we try to think of a 

way to make the best of both worlds. From the 

perspective of historical feelings and long-term 

planning, we should not only consciously and actively 

protect the city, but also pay attention to inheriting the 

ancient city culture. This is not only a correct view of 

history and reality, but also a good deal with its 

economy and culture[3]. 

1.2 Factors related to the formation of regional 

cultural landscape 

1.2.1 Political characteristics 

For the monarchy, the state is almost the private 

property of the monarch. The royal family is the most 

magnificent landmark in the city.Although many 
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countries have gone from monarchy to republicanism, 

the former imperial palace is still the symbol and 

symbol of the capital. 

1.2.2 Economic characteristic. 

The "Silk Road" started in Chang An, ancient China. 

The birth of the "Silk Road" opened the door of 

ancient China's foreign exchange. The "Silk Road" 

has also become a link between eastern and Western 

exchanges.It not only strengthened the ruling power 

of the centralization at that time, but also greatly 

enlivened the field of commercial trade, making the 

economy and trade between Europe and Asia 

prosperous and developed[4-5]. 

1.2.3 Cultural characteristics 

Different nationalities and religions have great 

regional differences in traditional culture, customs, 

eating habits, dress etiquette and so on. For example, 

there are great differences between our traditional 

Chinese food and Western food in Europe and 

America. On the road of urban development, religious 

buildings often become the symbol of the city, 

reflecting the unique cultural characteristics of the 

city. 

2. CREATE THE EXPRESSION WAY OF URBAN 

LANDSCAPE WITH REGIONAL 

CHARACTERISTICS 

The development of a city is not only an economic 

development, but also an important indicator to 

measure the development of a city. What is the 

tradition? The tradition is the tradition. We must 

inherit the traditional excellent regional culture 

process. In the process of inheritance, we must use the 

existing natural and cultural landscape of the city as 

the basis, innovate in the inheritance, and create a 

new urban landscape with urban cultural 

characteristics. 

2.1 Compromise of regional culture in urban 

construction 

2.1.1 Subconscious expression of the simple 

philosophy of "the unity of man and nature" 

It holds that man and nature should depend on each 

other, coordinate with each other, and coexist in the 

universe. As an aesthetic concept with Chinese 

regional characteristics, this idea not only exists in the 

traditional garden art, but also is integrated into the 

modern urban landscape design in China with a new 

attitude.This puts forward higher requirements for 

China's urban landscape design. The design should be 

in line with the traditional Chinese landscape natural 

aesthetics and ecological landscape with Chinese 

characteristics.Ecological garden city is an ideal city 

model aiming at maintaining the harmony between 

human activities and ecological environment. It can 

respect human culture and natural environment to the 

greatest extent. On the basis of the original 

topography of the city, it pays attention to the 

adaptation to local conditions to protect and utilize the 

natural ecological environment effectively. Protecting 

the original regional landscape features of a city can 

stimulate the sense of belonging and identity of urban 

residents and create a harmonious ecological 

environment with regional characteristics.The 

ecological landscape endows the elements of the 

natural beauty of the urban space and strengthens the 

recognize ability and appreciation of the city. The 

ecological aesthetics is not only the discovery of the 

natural beauty, but also the harmonious relationship 

between the ecological concept and the external 

natural beauty, which is a model of the pursuit of "the 

unity of man and nature". The philosophy of "the 

unity of man and nature" is embodied in the 

integration of man's activities and ecological 

environment in the construction of eco city. Any form 

of urban space is developed from human living space, 

and man and nature are inseparable. Eco city design 

aims to build a unique ecological environment that 

meets the needs of urban residents based on the 

importance of natural environment and the sustainable 

development of ecology. 

2.1.2 In depth excavation and understanding of 

regional cultural factors 

Landscape can not be separated from specific places 

and areas.However, in the current rapid economic 

development and rapid urban change, many historical 

places full of artistic conception and memory are 

missing. Urban landscape design is not only a 

reasonable solution to the functional problems, but 

also a transfer of the practice of contemporary culture 

and traditional culture, continuing the traditional 

landscape design structure. 

2.1.3 Integration of urban architectural landscape and 

regional cultural diversity 

Different cultural landscapes reflect different regional 

cultures, such as the architecture, square, road 

planning and spatial layout in the city, which are the 

comprehensive products of the past and the present 

cultures. From the perspective of landscape 

architecture, such as western architecture and Western 

Garden, there are great differences in design concept 

and construction between Chinese classical garden 

and Chinese ancient city.The architectural styles of 

different cities not only reflect its inclusiveness. It is 

also a unique charm of culture. 

2.2 Reasonable integration of regional culture and 

local natural resources 

2.2.1 Regional culture and utilization of land and 

water resources 

People's life is inseparable from the land, and the 

development of the city is inseparable from the land; 

water is an important landscape component, which 

dominates and guides the formation and development 

of regional culture.Therefore, the use of land and 

water reflects the reflection of different regional 

cultures on different natural environments 

2.2.2 Combination of regional culture and local plants 

Many cities and regions in China are named by plants 

or take them as aliases, such as “ a place famous for 

its flowersin Guangzhou, Yu Lin in Shanxi and 
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Luoyang as the "peony city". All of these indicate the 

special meaning of the relevant plants in the process 

of urban development, and the essence is the 

representativeness of recognizable plant landscape to 

regional landscape. Through plants, it reflects the 

regional characteristics of regional values, 

philosophical consciousness, aesthetic taste and 

spiritual culture. The climate and natural factors in 

different regions form different local plants. The use 

of local tree species in urban landscape can strongly 

reflect the characteristics of regional culture. 

3.REGIONAL CULTURE AND ITS 

SIGNIFICANCE IN URBAN LANDSCAPE 

Regional culture can inherit history, integrate history 

and modern civilization, and play an irreplaceable 

role in the development of each city and the 

construction of urban regional landscape. 

3.1Improve the identification of urban landscape and 

increase the sense of belonging of urban residents 

Each specific geographical environment will have 

different cultural characteristics, which has long been 

the difference between the local culture, so that the 

local culture has a strong regional 

characteristics.China has vast land resources and 

profound Chinese culture, so the development of each 

city is doomed to follow the historical problems of the 

city.The development of a city must conform to the 

local culture, so that the city can enhance the local 

people's sense of identity and belonging to the city.To 

create a link to the local people. 

3.2 Urban landscape is an important carrier of local 

culture 

We all know that the continuity and development of a 

nation's culture need an important carrier, and the 

local culture also needs a carrier, which is the urban 

landscape.Culture is an objective existence, but it 

needs to be displayed for future generations to 

recognize and inherit, so urban landscape plays an 

important carrier. Urban landscape provides soil for 

the inheritance and development of local culture and 

enriches the diversity of culture and landscape 

system.Culture can promote the development of a city, 

and on the contrary, it can also hinder the progress of 

the city. 

3.3Urban landscape is an important carrier of local 

culture 

The use of material products is limited, and the use of 

spiritual products is unlimited. In the process of 

urbanization, local culture provides a continuous 

power for urban landscape construction.As an 

important carrier of local culture, urban landscape 

provides soil for the inheritance and development of 

local culture.The integration of local culture into 

urban landscape can enrich the diversity of culture 

and landscape ecosystem; on the contrary, the fading 

of local culture will cause the two-way loss of culture 

and land. 

Mr. Xu Jiang, Dean of China Academy of fine arts 

once said: "it is important to confirm this historical 

context. This kind of context should not be rigid and 

stylized, but a continuous generation of urban 

history;it is a living resource directly related to 

today's life；it is a clear and promise of urban people 

about the limitations and development of urban 

changes.We need to protect those vivid and intuitive 

marks, and let this memory be transformed into the 

spiritual identity of the new generation of urban 

subjects, and into the specific spiritual and material 

requirements that are happening. "From the 

perspective of urban planning, urban public space is 

an important carrier of centralized representation of 

urban culture.Only when the traditional and modern 

culture of the city are fully and appropriately applied 

and organically integrated, can the best space 

utilization effect and cultural display effect be 

achieved. It is difficult to reflect and represent the real 

cultural and cultural development of the city if any 

aspect is separated or ignored. 

4. THE APPLICATION OF XI'AN LOCAL 

CULTURE IN URBAN LANDSCAPE 

Xi'an is an ancient capital with a history of 3000 years. 

In history, there are 13 dynasties here.Xi'an plays an 

important role in the development history of 

China.The first emperor of Qin built Fang Fang 

Palace and mausoleum here.One belt, one road policy, 

led by Xi'an, was a political and economic center in 

China during the Tang and Han Dynasties,Xi'an has 

gained economic development after all. Xi'an is the 

birthplace of Chinese civilization in people's mind. 

4.1 Urban architecture 

4.1.1 Urban architectural style 

Architecture is the most basic construction of a city. 

The style and features of the city have a very obvious 

guiding role. In addition to the bell tower and Drum 

Tower, Xi'an's ancient buildings retain many 

traditional historical houses，The houses here still 

retain the urban spatial pattern and urban style of the 

Sui and Tang Dynasties.The construction of Xi'an city 

is not to push forward the present construction blindly, 

but to combine the development of modernization 

with the traditional historical and ancient construction. 

Connecting history with modern times, so the whole 

city gives people a profound historical and cultural 

atmosphere. 

4.1.2 Color ofurban buildings 

Urban color expresses the spirit of the city, conveys 

the emotion of the city, and shows the context of the 

city's history and culture.It is also the carrier and 

symbol of the accumulation of history in a city. The 

most intuitive reflection of urban color is in the 

construction of urban buildings. Xi'an's urban color is 

mainly based on the themes of gray, turquoise and 

ochre.Gray is the typical color of Qin bricks and Han 

tiles in ancient China; Xi'an is located in the Loess 

Plateau, so the Yellow reflects the most basic local 

color; ochre is the main color of urban construction in 

the Han and Tang Dynasties.So Xi'an now takes these 

three colors as the basic colors, fully reflecting the 
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sense of history of the city. 

4.2City Square 

The landscape planning of Dayan Pagoda is a modern 

urban cultural landscape with strong traditional 

features, which is centered on the Tang Dayan Pagoda 

in the southeast of Xi'an city and integrates the 

protection of cultural relics and historic sites, the 

development of modern tourism facilities and the 

construction of new city.The development of this area 

is from Dayan Pagoda as the central reserve to the 

surrounding area.At the same time of landscape 

design, the height, color and style of the building 

should be controlled to maintain the grand style of 

Tang Dynasty.Reshape the culture and image of 

Dayan Pagoda in Chang An.Among them, the north 

square of Dayan Pagoda in the cultural and leisure 

scenic spot has the largest matrix music fountain 

square in Asia,It conforms to the majestic momentum 

of Tang Dynasty architectural culture, and brings 

water elements into the simple and atmospheric 

landscape of Dayan Pagoda, which not only improves 

the air quality of Dayan Pagoda landscape, increases 

the air humidity, but also gives the square landscape 

smart and delicate, and skillfully talks about the 

integration of water scenery and ancient construction 

One. It makes the whole scenic spot full of spirit, and 

displays the magnificent atmosphere of Tang culture 

in the form of group sculpture and relief in the form 

of historical allusions, anecdotes of scholars, poems, 

songs and historical celebrities. 

5.CONCLUSION 

At present, the rapid development of urban economy, 

and the traditional regional culture and traditional 

landscape shaping have more or less impact on the 

development of the city. The regional cultural 

landscape of the characteristic city has gradually 

formed a city's characteristics and become a city's 

business card in the process of the city's 

modernization development due to the local culture, 

folk custom, history and other factors. Nowadays, 

with the improvement of living standards, people's 

requirements for urban landscape are not only to 

imitate the past, but also to combine local cultural 

elements with modern urban landscape design under 

the application of new technology. Through 

deconstruction, simplification, reconstruction and 

other means to reshape into a design symbol. So as to 

create and create a cultural landscape that adapts to 

the natural environment and the present life and 

highlights the regional characteristics of the city,So it 

will get the recognition of the people, promote the 

development of the urban landscape and promote the 

harmonious development of the society. 
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Abstract: With the tremendous economic 

development, China's socialist undertakings have 

ushered in a new wave of development. In the course 

of the great development and prosperity of economy, 

science and technology, electricity has played a 

significant role as a dominant energy source. The 

extensive application of electric power is conducive 

to large-scale industrial production. The power 

supply and distribution system of the factory and the 

combined operation of machinery are closely related. 

The basic efficiency value in the factory is closely 

related to the production and operation of electricity 

control. In the stage of socialist development, good 

power supply and distribution have a promoting 

meaning for the development of industrial processes 

and social modernization, and need to be analyzed 

from the point of technological development. 

Key words:factory; power supply and distribution 

design; technology; key points  

 

1. INTRODUCTION  

In the process of industrialization of factories, there is 

a huge demand for electricity. Good electrical 

machinery operation and the technical capability of 

system supply and distribution have a great impact on 

the operation of industrial plants. In the power supply 

design of the plant, analysis of the technical points 

for the power supply and distribution system can 

improve the basic operating efficiency by optimizing 

the configuration. It is very important for the impact 

of costs; at the same time, the power supply and 

distribution system can effectively achieve good 

operation inside the factory and achieve harmonious 

development inside the factory. I hope that the 

content of this article will be helpful to the industry 

and practitioners. 

2. REASONABLE NUMBER OF 

TRANSFORMERS IN THE FACTORY  

In the stage of setting the number of mechanical 

transformers, the transformer stage control for a 

series of loads. On the basis of fully considering the 

fusing of the switch's equipment foundation, the 

capacity of the foundation is limited. In the process of 

selecting the transformer, the diagnosis of the switch 

capacity is integrated and grasped. For combined load 

operation of transformers, centralized capacity 

limiting operations are required. Under some 

seasonal load conditions, comparison and settlement 

are made for the basic load difference between day 

and night. In the basic phase of the operation, a 

concentrated analysis of the transformer is performed 

for the situation where the load is not put into use. 

Under the basis of a series of no-load comparative 

losses, a separate supply of transformer equipment is 

adopted. During the development of the basic section 

of the load, a comprehensive analysis of the operation 

of the load is performed to fully ensure that the 

number of transformers is more sufficient and that the 

availability of efficient supply settings is more 

satisfied. 

3.  FACTORY CHARGE DESING  

3.1 Load design 

During the technical operation of the plant, for the 

specific load operation and variability of the technical 

analysis, the level is divided from the loss and the 

impact of the specificization[1]. In the design of load 

loads, three basic load conditions are generally used. 

By analyzing the three-level load to further adjust the 

overall performance of the plant, to achieve the 

unique and intensive development of the plant, so 

that the plant can be completely optimized. 

(1)For problems in the design of the power supply, 

the power supply is interrupted.  In the end, some 

casualties were caused, which had a huge impact on 

economic benefits. This was the distribution of 

first-level loads. In the operation of various units and 

factories, the basic operation requirements for 

electricity are very high. In the basic operational load 

phase, a series of problems can arise for the 

interrupted location-level sites. 

(2)In the case of secondary loads, the basic operating 

unit will be affected. In the overall operating system, 

once the power supply system is interrupted, 

economic losses will occur. 

(3)In the case of a three-level load, the electrical 

equipment is carefully divided.  In the specific 

operation process, the calculation is performed 

according to the specific coefficient operation 

method.In basic dwellings, the calculation of 

equipment power is carried out using the relevant 

methods of the charge load density method and the 

basic criteria of the power index. 

3.2 Transformer design 

In the overall power consumption process, in view of 

the number of transformers, the load transformation 

of the machinery is checked at the design stage. In 

the case of the limit of the capacity of the overall 

device of the switch, for the selection problem, our 

main consideration factor is the size of the capacity, 

with 1250kv as the main reference boundary.  If the 

75

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



benchmark assessment voltage is greater than 1250kv, 

then more than two transformers are used; if the 

benchmark voltage is less than 1250kv, one 

transformer is used. 

4. ANALYSIS OF THE MAIN CONTROL 

MACHINE WIRING TECHNOLOGY  

4.1There is a main transformer during operation 

When there is only one main transformer in the basic 

operation phase, the analysis of the high-voltage side 

of the device without the busbar can be divided into 

three different main wiring methods: outdoor joint 

drop-open type, high-voltage side isolation switch. 

Resolving type, combined with switch fuse. In the 

specific isolation phase, the basic needs for power are 

controlled [2]. 

4.2There are two transformers during operation 

When the whole line has two transformers, it has very 

high reliability. During basic power supply 

maintenance and transformer failure, the basic 

switching operation is used to open and close the 

power supply operation of the switch. The basic 

operation of the technician can basically achieve the 

overall operation. During the occurrence of some 

basic faults of the power line and the high-voltage 

line at the same time, a level-one specific test 

operation is performed for the needs of some 

substations, and the basic operation of the three-level 

load can be performed during the operation of the 

equipment. 

5. LIGHTNING PROTECTION MEASURES AND 

PROTECTION METHODS FOR BASIC 

OPERATING CHARGES DURING PLANT 

OPERATION  

During the operation of the basic phase of the factory, 

specific operations need to be performed on the short 

circuit. During the inspection of the equipment, the 

operation is planned according to the industry 

benchmark. In some selective operations of the 

factory, the use of lightning protection measures and 

control measures of electromechanical performance, 

based on the comprehensive use of industry-standard 

performance operations, to achieve the secondary 

design of the basic circuit, to the basic industry 

conditions Perform benchmark analysis. 

5.1 Protective measures for switches 

During the operation phase of the mechanical switch, 

when the overall power system and industry 

components are operating, due to the internal failure 

of the system components, some faulty operating 

mechanisms are generated. At this time, the 

mechanical switch is triggered.  Issue early warning 

messages to those on duty.  In the signal control 

process of some control fuse devices, the operation of 

the signal source is performed according to the 

relevance command of the trip. Fuse trip commands 

are issued at some necessary stages. In the process of 

controlling accidents, the use of automated 

electromechanical protection equipment, in the 

reliable operation of the power system, the protection 

system of the device co-ordinates the reliable 

operation changes and protects the overall equipment.  

The relay protection switch has a guarantee feature 

for the overall function of the machine, and has 

requirements on the sensitivity of the collective 

action and the rapid selection of characteristics. In the 

specific protection phase, it is divided into basic 

types of timing protection and inverse time protection.  

[3].First of all, the timing protection has the 

characteristics of overall feeling, simplicity, 

simplicity and time determination for the overall 

advantages of the device.  In the selection of the 

circuit, the selection is based on the relationship 

between the basic current and time. Under the 

condition of fixed time, the DC characteristics of the 

power supply[4],the complexity of structural 

operation, the number of relays, and the large 

investment cost are the main defects; The main 

advantages of a time-limited device system are 

simple structure and less fixed investment. The time 

difference between the fault current and the action 

forms an inverse characteristic[5].The characteristics 

of the AC operation are processed during the current 

protection phase, but the time adjustment phase. Is its 

main flaw. The protection of Fanzhi County reflects 

the simple economic situation and is widely 

applicable to small and medium-sized factories. 

5.2 Grounding and device lightning protection 

technology 

In some natural weather, some lightning will affect 

the voltage operation, and during the operation phase 

of the appliance, it will affect the insulation 

performance of the main transformer. During the 

voltage operation phase, for the rod-shaped substance 

of the basic electric wire, the prominent feature of the 

lightning rod is the internal cavity setting, which has 

high safety performance. We use the unit with 

lightning arresters, and carry out the lateral erection 

of the electric wires in the assumption of the unit of 

the pole. The basic characteristics of the internal 

lightning rod without a cavity are mainly high 

reliability[6].In some internal combinations of 

incoming and outgoing lines and overhead lines, to 

deal with the basic wire body situation, the cable rod 

needs to be grounded. According to the relevant 

internal regulations of the national power industry, 

the basic electrical equipment and transformer 

devices have conversion problems with electric 

frequency units. In the basic operating frequency, the 

integrated operation is performed according to the 

lateral resistance. In the operating frequency stage of 

the resistor, the interval is divided by the basic 

distance according to the basic condition of the soil. 

6. SUMMARY 

In the process of factory power distribution, some 

specific designs are selected to control the operation 

of the equipment. In the selection of factory 

substations, for the control of transformers, the 

relevant quantities are controlled on the basis of the 
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basic capacity.  During the setting stage of the 

overall system, protection is performed according to 

the overall equipment operation of low and high 

voltage and related lines, and selection is made 

during the layout and control stage of the workshop.  

In the process of the factory's informatization rating, 

the relevant load is calculated. In the determination of 

some power supply methods, the related state of 

electromechanical is determined, the basic circuit 

road map is drawn out, and the choice of equipment 

is combined with the disposal of the environment to 

analyze the specific situation. Some stages of basic 

power distribution need to be analyzed with the 

realization of economic benefits and the status of 

safety production in the factory and enterprise. At the 

stage of power supply and distribution in the factory, 

the basic conditions of the design need to be analyzed 

and analyzed for some basic purposes. Make 

improvements, continuously optimize in the 

systemization of power distribution, and maximize 

the implementation of energy efficiency 

improvements. 
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Abstract: Generally, the traditional data mining 

algorithms are unable to quickly and effectively deal 

with large volume of data. Hadoop, an excellent 

computing platform, is able to process large amounts 

of data efficiently, quickly as well as reliably. 

Therefore, based on the analysis of Hadoop-related 

technologies, k-means clustering algorithm is studied 

and optimized in this paper, and in the end, the 

analysis and design of k-means clustering algorithm 

based on Hadoop platform are completed. 
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1. INTRODUCTION 

As the science and technology are developing in a 

rapid way, the number of Internet users is growing 

dramatically and the network information is also 

increasing sharply, the amount of data contained in 

the dataset increases exponentially, and the world has 

entered the era of big data informationization. These 

big data contain all aspects of people's production 

activity information, which has a very high value for 

digging out. Huge amounts of information data drive 

the progress of society, but they also bring a series of 

problems. In the face of the huge amount of 

information data, the staff are at a loss in the process 

of extracting key information. The traditional data 

search model is difficult to solve the problem of 

information recognition caused by the rapid growth of 

global data. People who want to mine valuable 

information in the age of big data need to extract and 

analyze transaction-related data from aggregate rather 

than partial sample data sets. Therefore, in this paper, 

K-Means clustering algorithm is analyzed and studied 

on Hadoop platform[1]. 

2. DATA MINING 

Data mining is the process of finding valuable 

information for users from massive data. Appeared in 

the late 1980s, data mining is the most advanced 

research trend in database, data warehouse and so on. 

As a cross-disciplinary subject, data mining includes 

database, statistics, information retrieval, artificial 

intelligence, and machine learning and so on. It is 

mainly used in the fields such as finance, scientific 

research, medicine, as well as industry. Currently, 

Chinese studies on data mining are mainly focused on 

technology, algorithm and practical application and 

other aspects, and the construction of model and 

system is conducted[2]. The typical data mining 

system component are shown in Figure1. 
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Figure 1 Typical Data Mining System 

3. HADOOP 

As a distributed infrastructure provided by Apache, 

Hadoop has been widely used at home and abroad 

because of its ability to meet the needs of large-scale 

data processing. Hadoop is such a software 

framework which enables distributed processing of 

data through a computer cluster and allows users to 

develop applications without understanding the 

detailed structure of the distributed underlying 

structure[3]. 

3.1 Hadoop architecture 

As an open source distributed computing platform, 

Hadoop takes the distributed file system (HDFS) and 

MapReduce computing framework as two core 

components, and has good extensibility and fault 

tolerance. Hadoop uses Master / Slave architecture 

mode, i. e. master / slave node combination, to 

perform storage and computing tasks on multiple 

computers. As shown in Figure 2, the master node and 

the slave node execute different applications 

respectively, and the background will have different 

processes, which can maximize the use of resources 

from the node for data storage and calculation, and 

report the corresponding results to the master node in 

time. Usually, a single node is used as a NameNode 

when a cluster is large. 
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NameNode

OS

Master  node

JobTracker

JVM
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Figure 2 Hadoop architecture diagram 

78

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



3.2 Hadoop ecosystem 

A more perfect Hadoop ecosystem has been formed 

with the development of Hadoop and its related 

technologies, as shown in Figure 3. The Hadoop open 

source project contains several subprojects, including 

HDFS, MapReduce, ZooKeeper, Avro, and HBase, 

and so on. Since Hadoop is written in the Java 

language, it works well on the Linux platform. In the 

meantime, Hadoop has low hardware requirements, 

MapReduce ensures the reliability of distributed 

systems, however, Hadoop is more suitable for 

processing large amounts of offline data, but it still 

has shortcomings in processing small files, real-time 

computing and so on. 
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Figure 3 Hadoop Ecosystem 

4. K-MEANS MINING ALGORITHM BASED ON 

HADOOP PLATFORM 

4.1 Construction of Hadoop data mining platform 

Hadoop platform can be divided into three types: 

single-machine mode, pseudo-distributed mode as 

well as full-distributed mode (standard cluster mode). 

In this paper, we construct a data mining platform for 

Hadoop cluster with the parallel computing thinking, 

which integrates data storage, analysis and processing. 

The details are shown in Figure 4. 

Algorithm Layer

K-means

 Client

Query and Analyse

Hadoop Big Data 

Processing Layer

Query Task 

Assignment

Hadoop Cluster
Interface and Server 

Management
 

Figure 4 Data Mining Platform on Hadoop 

In this platform, HDFS distributed storage mode is 

introduced, which mainly excavates massive data. At 

the beginning of data mining, the data is queried and 

analyzed, then the data is pre-processed and task 

assigned. In Hadoop big data processing layer, the 

data modelling is conducted by applying the 

MapReduce and HDFS, as well as the corresponding 

K-means clustering algorithms, thus the useful data is 

extracted from the massive data. 

4.2 K-means clustering algorithm 

K-means clustering algorithm has the advantages such 

as simple structure and high efficiency, and therefore, 

it is widely used. K-means clustering algorithm is an 

iterative clustering algorithm. The step is to divide the 

data into K groups, then randomly select K objects as 

the initial cluster center, then calculate the distance 

between each object and each seed cluster center, and 

assign each object to the nearest cluster center. 

Clustering centers and objects assigned to them 

represent a cluster. Each time a sample is assigned, 

the clustering center of the cluster is recalculated on 

the basis of the existing objects in the cluster. This 

process will be repeated until certain termination 

conditions are met. The termination condition can be 

that no (or minimum) objects are redistributed to 

different clusters, no (or minimum) cluster centers are 

changed, error squares and local are minimized. 

K-means clustering algorithm is usually optimized by 

the objective function as shown in Formula (1). 

𝐸 = ∑ ∑  || 𝑥 − 𝑚𝑗||2

𝑥∈𝐶𝑗

𝑘

𝑗=1

                     (1) 

It can be seen that the objective function shown in the 

Formula (1) is a calculation process of an error sum of 

squares. Among them, E is the clustering criterion 

function, K is the total number of clusters, 𝐶𝑗, j = 

1,2,..., K is the cluster j, x is a clustering target in the 

cluster 𝐶𝑗, and 𝑚𝑗 is the average size of the cluster  

𝐶𝑗. Typically, the smaller the value of E is, the better 

the clustering effect will be. The study results showed 

that although K-means algorithm has good local 

search ability, it is easy to converge to local optimal 

solution. It is mainly because that the stability, 

execution time and classification accuracy of 

clustering results are affected since K-means 

algorithm is sensitive to the selection of initial center 

points. As a result, in order to both quickly and 

efficiently optimize the initial clustering center, the 

K-means algorithm can be improved by using the 

differential evolution algorithm so as to improve the 

 

4.3 The MapReduce parallelization design of 

K-means clustering algorithm 

The traditional K-means clustering algorithm is serial, 

and therefore, it can only be processed on a single 

computer, but cannot run directly on the Hadoop 

cluster. When running the algorithm on Hadoop 

platform, we need to design a MapReduce 

parallelization for K-means. This paper uses the 

KmeansDriver class to set the loop, uses the 

KmeansMapper class, the KmeansCombriner class 

and the KmeansReducer class as the main part of 

algorithm, and finally achieves the parallelization of 
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MapReduce algorithm of k-clustering algorithm. The specific principle is shown in Figure 5.

split 1 split 2 split n……

map 1 map 2 map  n……
cluster 

center

Enter the next iteration

update
K-means Mapper

N

Y

K-meansCombiner

K-meansReducer

combine

current cluster center

reduce 1 reduce 2 reduce  k……

convergence?

end

K-meansDriver

  
Figure 5 The schematic of K-means algorithm’s MapReduce implementation 

By using the concept of parallelized structure design, 

the design of MapReduce functions, including map 

and reduce unctions, is implemented to run on 

Hadoop distributed platform. The specific distributed 

flow is as follows: 

(1)Map phase: Read the data file, read the cluster 

center value from the last iteration, write the map 

function, and generate a new cluster center. Its main 

code is as follows: 

Map_Class{ 

map( key, value) { 

Sort = 0; 

Dis = Max_Value; 

for( int i=1; i＜k; i + + ) { 

RecordsDis = dis( I, pointer) ; 

If (Records Dis＜min Dis) { 

Sort = i; 

min Dis = Records Dis; 

} 

} 

produce ＜" Sort",value＞ ; 

} 

} 

(2)Reduce phase: Each reduce receives information 

from a cluster and, after a Reduce, outputs the current 

iteration count, mean, and the number of data points 

that belong to the center of mass. Its main code is as 

follows: 

Reduce_Class{ 

reduce( key, value) { 

D1 = 0; 

Sort = k; 

Temps = new int[D1]; 

for( int i = 0; i＜Col; i + + ) { 

for( int D1=0; D1＜value.length; D1+ +) 

{ 

Temps[i]= value[D1][i]; 

} 

} 

for( int j=0; j＜Col; j + + ) { 

pointer + = Temps[j]; 

} 

produce ＜key, pointer＞; 

} 

} 

5.CONCLUSION 

In this paper, data mining and Hadoop-related 

techniques are studied, and then K-means clustering 

algorithm is improved. In the end, in the paper, it 

studies the MapReduce parallelization design of 

K-means clustering algorithm under Hadoop platform, 

so as to accomplish the task of massive data mining 

more efficiently on Hadoop platform. 
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Abstract: Under the background of intelligent 

manufacturing, it is urgent to reform the training 

scheme of applied undergraduate automation 

professionals in our university. Based on a large 

number of literature research and local enterprise 

research, this paper explores the training system of 

automation professionals. The reform methods, 

innovation points, direction of efforts are mainly 

expounded and analyzed, which has a certain guiding 

role in the reform of the training system of 

automation professionals in our school.  

Keywords: Talent training system; Automation major; 
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1. INTRODUCTION 

Our school is located in "historical culture and 

advanced manufacturing city "," Guangdong-Hong 

Kong-Macau Greater Bay Area important node city 

"-Dongguan[1].Dongguan has the basic advantages 

and geographical advantages to undertake the 

industrial transfer of three first-tier cities in Hong 

Kong, Shenzhen and Guangzhou. Under the 

background of intelligent manufacturing, Dongguan 

takes the advanced manufacturing center of 

Guangdong-Hong Kong-Macau Greater Bay Area as 

the core goal, takes the high-end intelligent 

manufacturing equipment and industrial robot as the 

breakthrough direction, speeds up the transformation 

and upgrading of the manufacturing industry, and 

promotes the industry to climb to the high end of the 

value chain[2]. With the rapid transformation and 

upgrading of Dongguan manufacturing industry, 

enterprises in the process of automatic production 

transformation, automation equipment application 

process, engineering application talent demand. 

Research on Dongguan enterprises shows that 

high-end intelligent manufacturing equipment, 

industrial robots and other key emerging industries 

need a large number of automation professionals with 

engineering practice ability and innovation ability, 

and their talent gap is the most prominent. Under the 

guidance of the school strategy of "integration of 

production and teaching, service area and coordinated 

development ", the automation major of our school 

adheres to the orientation of running a school based 

on" local, applied "and actively explores the training 

scheme of applied talents.  

2.WAYS OF REFORM THE  TALENT TRAINING 

SYSTEM 

2.1 Analysis of regional situation and clear objectives 

of teaching reform  

With the rapid transformation and upgrading of 

manufacturing industry, enterprises in the process of 

automation production transformation, automation 

equipment application process, put forward higher 

requirements for the quality of automation 

professionals[3][4]. At present, the quality of talent 

training is out of touch with the actual demand of 

enterprises, and the supply of talents and the demand 

of industry cannot fully adapt to the phenomenon. The 

core problem is that the students' engineering practice 

ability is insufficient, lack of targeted teaching mode, 

insufficient construction of supporting teaching 

resources, backward teaching ideas and so on[5][6]. 

In view of the core problems, the reform direction and 

goal of our university's automation major are as 

follows: taking the demand for talents for the 

transformation and upgrading of the manufacturing 

industry as the guide, training the engineering applied 

talents as the goal, focusing on the construction of the 

teaching staff and improving the students' engineering 

practical ability and innovation ability as the core to 

serve the regional economic development.  

2.2 Constructing system of "Facing Engineering and 

Strengthening Practice"  

On the basis of in-depth investigation, we should 

actively revise the talent training scheme and 

construct a talent training system with "diversified 

practical teaching mode" as the carrier[7][8]. This 

system adopts the diversified teaching mode of 

"practice week teaching mode, innovation class 

teaching mode, professional textual research, joint 

teaching of school and enterprise, enterprise practice ", 

plus the after-school college students' innovative 

entrepreneurship training program and various 

professional competitions, which combines with each 

other to form a talent training system oriented to 

engineering and strengthening practice.  

2.3 Strengthening the engineering practice ability of 

the teaching staff  

In view of the problems of the knowledge structure of 

the existing teaching staff, teachers are encouraged to 

go to the enterprise for training, to be familiar with 

the automatic jobs brought by the transformation and 

upgrading of the manufacturing industry, to 

understand the difficult problems of the enterprise in 

81

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



product research and development, and to improve its 

own engineering practice ability; to take the 

professional competition as the carrier, to promote the 

construction of the teaching staff, to let the teachers 

directly participate in the competition and to guide the 

students to participate in the competition, to 

effectively promote the teachers to master the 

requirements of the post skills of the enterprise and to 

improve the teachers' engineering practice ability; to 

use the advantages of Dongguan manufacturing and 

geography, to promote the deep integration of schools 

and enterprises, to build the cooperation platform of 

schools and enterprises, to complete the key scientific 

and technological projects, to solve the technical 

problems of enterprises, and to effectively enhance 

the teachers' engineering practice ability.  

2.4Application of many teaching methods based on 

CDIO  

Based on CDIO teaching concept, to aim at the 

characteristics of high difficulty, engineering, 

comprehensive application and design ability of 

professional courses, many teaching methods are used. 

Action-oriented teaching, OBE teaching, task-driven 

teaching and other teaching methods are used to 

reduce learning difficulty and enhance students' 

autonomous learning ability[9].  

2.5 Integration and optimization of teaching resources  

In view of the shortage of supporting teaching 

resources, this paper compiles the teaching materials 

and experimental training instruction of the core 

courses of the major, and provides the effective 

teaching resources for the construction of the teaching 

system by constructing the excellent courses and the 

network teaching resources database.  

3 INNOVATION OF TALENT TRAINING 

SYSYTEM 

3.1 Talent training concept innovation  

On the basis of the careful investigation of the 

intelligent manufacturing enterprises in Dongguan, 

this paper analyzes and combs the history, 

development characteristics and service orientation of 

our university's automation major, innovates the 

concept of talent training, and forms the unique talent 

training path of our university's automation major, 

that is: to connect with the needs of Dongguan 

manufacturing industry transformation and upgrade 

talents, to train engineering applied talents as the goal, 

to focus on the construction of teachers, to improve 

students' engineering practical ability and innovative 

ability as the core, and to train high-quality applied 

undergraduate talents.  

3.2 Carrying out the system of "Facing Engineering 

and Strengthening Practice"  

Applying the diversified teaching mode of "practice 

week teaching mode, innovation class teaching mode, 

professional textual research, joint teaching of school 

and enterprise, enterprise practice ", plus the training 

items of innovation and entrepreneurship of 

extracurricular college students and all kinds of 

professional competitions, the combination of class 

and outside class constitutes a talent training system 

oriented to engineering and strengthening practice. 

The teaching mode in the talent training system is 

flexible and diverse, focusing on the formulation and 

implementation of the talent training program, 

training students' engineering practice ability and 

innovation ability in all directions and diversity.  

3.3 Carry out the "two-way" project of school and 

enterprise  

Based on the advantages of Dongguan manufacturing 

industry and geographical location, we should 

actively implement the project of "two-way mutual 

advance, double division interaction ", and form the 

normal mechanism for teachers to enter the enterprise 

to exercise and engineers to enter the classroom as 

well as the class. Teachers and engineers 

communicate with each other, work together to solve 

the technical problems of enterprises, work together 

to build CDIO innovative practice platform, work 

together to improve the practical teaching system, 

work together to improve the level of theory and 

practice, work together to formulate and revise the 

talent training program, work together to guide 

graduation design and graduation practice, organize 

and guide students' professional competition, and 

jointly promote the deep integration of education 

chain, talent chain, industry chain and innovation 

chain, so as to promote the talent supply and industry 

demand to adapt to each other.  

4 DIRECTION OF EFFORTS 

4.1 Strengthening the industrial adaptability of talent 

training further  

With the rapid development of new industries in 

Dongguan, the growth rate of advanced 

manufacturing industry and high-tech manufacturing 

industry is accelerating, new technologies and new 

applications are constantly emerging, and the talent 

demand and talent gap are changing dynamically. In 

the future, market research and enterprise research 

will be carried out continuously, and the teaching 

quality standard, talent training goal and curriculum 

system will be dynamically adjusted to adapt to the 

rapid change of the demand for talents in the 

automation industry.  

4.2 Deepening the integration of industry and 

education further  

Deep integration of industry and education and 

co-education of schools and enterprises is the core 

task of establishing engineering applied 

undergraduate. In the future, we will further improve 

the student enterprise practice system, attract superior 

enterprises and schools to jointly build and share 

productive training bases, industrial colleges and 

innovation bases, so as to enable students to obtain a 

practical platform for engineering practice; guide 

enterprises to participate in the teaching reform of 

automation major in depth, participate in various 

ways in the construction of automation major, 
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teaching material construction, curriculum system 

construction and practical training, and promote the 

integration of enterprise needs into all aspects of 

talent training.  

5. SUMMARY 

Aiming at the problems existing in the current 

training system of applied undergraduate automation 

professionals, this paper makes full use of the 

manufacturing advantages and geographical 

advantages of Dongguan. The teaching methods and 

teaching system is reformed, and a diversified 

teaching system is put forward oriented to 

engineering and strengthening practice, and the 

regional talent demand under the background of 

intelligent manufacturing is abutted. At the same time, 

the reform of the talent training program in the future 

is further planned, which lays a foundation for 

constructing a perfect training system for applied 

undergraduate automation professionals in our 

university.  

Fund: 2017 Higher Education Reform Project of the 

Undergraduate Colleges of the Education Department 

of Guangdong Province:Research on the Training 

Mode of Applied Talents in Automation Specialty 

under the Background of Intelligent Manufacturing. 
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Abstract: Based on the study of the current situation 

and problems of Xinyang city brand image, this 
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its construction as well as communication from the 
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1. INTRODUCTION 

In the process of urban development, urban image 

construction is particularly important. It is a 

governance process that urban government 

managers effectively and reasonably develop and 

utilize various tangible and intangible assets of the 

city. Urban image construction can improve the 

level and influence of the city, bring a lot of capital, 

talents and advanced technology to the 

development of the city; it is beneficial to the 

consolidation of the economy, expansion of the 

space for social and economic development; 

besides, it also works in ensuring a sound and 

harmonious collaboration of all elements of the city. 

As a representative of many small and 

medium-sized cities, Xinyang still has a long way 

to go to realize a clear urban location and a pretty 

good reputation. Given the advent of Internet era, 

the new media epitomized by Internet and mobile 

communication has become the main means for 

information dissemination; both the content and the 

way of information dissemination and the of 

consumers’ habits in utilizing media have seen 

tremendous changes. If we can combine the 

advantages of new media, such as wide audience, 

strong interaction, low threshold and cost, high 

efficiency and so on, to build the brand image, we 

will maximize the benefits with the least resources. 

In recent years, thanks to the boom of mobile apps 

like Microblog, Wechat and other mobile 

application platforms, the communication cost is 

lower, the scope is wider, the speed is faster, and 

the interaction is stronger, which will enable the 

city image strategy to create greater 

communication effect and higher brand value[1]. 

2. RESEARCH ON THE CURRENT SITUATION 

AND PROBLEMS OF XINYANG CITY BRAND 

IMAGE 

2.1 Development of Xinyang City 

Xinyang has a superior location. It is located in the 

hinterland of Wuhan economic circle, Wanjiang 

urban belt, the junction of central China Economic 

Zone, Beijing Guangzhou and Beijing Jiulong 

economic zones in the plan for promoting the rise 

of central China issued by the State Council, and in 

the middle of the densely populated area in the East 

and central China. Xinyang is known as the tea 

capital of mountains and rivers, known as "the 

north country in the south of the Yangtze River, the 

north country in the south of the Yangtze River". 

Chu culture and Central Plains culture blend here, 

forming a unique cultural environment in Xinyang. 

Xinyang is the only city in China that has been 

selected as one of the "Top 10 livable cities in 

China" for eight consecutive years. It has won the 

titles of China's excellent tourist city, National 

Garden City, China's happiest City, and China's 

most beautiful city. Xinyang, as the inland modern 

regional center, has further strengthened its 

radiation and attraction functions, and the scope it 

radiates has gradually expanded[2]. 

2.2 Problems in Xinyang city image construction 

and communication 

(1)Government managers lack correct 

understanding on the construction and 

communication of city brand image. The top 

managers of cities have insufficient recognition and 

pay little attention to this issue, some of them lack 

awareness of planning in an all-round way and 

haven’t make detailed policies and plans; the 

relevant functional departments of cities fail to play 

their role well, and there are even no direct 

functional departments for the construction and 

communication of city brand image in some cities. 

The construction system of city brand image is not 

perfect and the communication ability is weak, 

which is limited to the level of economy and 

government policy. The main means of 

communication is also simple TV advertising, and 

there is no clear task and goal. The government has 

failed to integrate the advantages of urban 

resources, and the cooperation between 

departments is not so close,instead, just like 
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scattered sand. In general, we can hardly see 

teamwork and collective integration in 

accomplishing specific tasks, thus highlighting the 

shortage of the awareness of cooperation[3].  

(2)City brand positioning lacks accuracy and 

durability. Xinyang City has a long history, rich 

natural resources and profound cultural heritage. 

The positioning of city brand image failed to 

combine its own characteristics, and failed to grasp 

the characteristics of city personality. A detailed 

and lasting urban development plan should be 

formulated to define the positioning of the city 

brand image in each stage[4]. 

(3)Failed to establish a unified city brand identity 

system. With the continuous promotion and 

implementation of the new media strategy, the city 

managers of Xinyang City have realized the 

importance of building and disseminating the city 

brand image, and adopted some measures. 

However, the main purpose is to simply reflect the 

city brand image through the design of the city logo 

and the promotion of the slogan to promote 

economic development, and failed to establish a 

unified city brand image recognition system[5]. 

(4)Lack integrated marketing concept of city brand. 

There is a lack of sense of cooperation and overall 

situation among all departments, and 

communication and communication are not enough. 

It is just a simple business. The utilization of 

publicity resources in each county is not high, the 

advantages are not obvious, and there is a lack of 

integrated marketing concept. We should unite, 

clench our fists, and make efforts at the same time. 

On the basis of seizing their own characteristics, 

we should play a set of combined fist of Xinyang 

city brand image construction and communication 

integrated marketing. 

(5)Lack of awareness of the target audience and 

low enthusiasm for public participation. As the 

decision-makers of city brand image positioning 

are mostly government directors, Xinyang city 

brand image construction and communication 

failed to start from the public point of view, lack 

respect for the public and participatory guidance. 

Although the city brand image has been established, 

the public's attention and recognition are not high. 

The position of the public as the master of the city 

can not be ignored. Without the participation of the 

public, the construction and communication of 

Xinyang city brand image is only a formality for 

formality’s seek of the decision-makers. In the 

process of urban brand image construction and 

communication, the public's enthusiasm for 

participation should be stimulated, and the public's 

sense of pride, honor and belonging should be 

enhanced. 

3. THE NECESSITY OF XINYANG CITY 

BRAND IDENTITY SHAPING AND 

SPREADING 

(1) Building a good image of the city is beneficial 

to the rapid development of urban economy. As the 

leader of economic development and the gathering 

place of economic development, cities have the 

advantages of human capital, technology and 

industry. By building a good image of the city, we 

can bring intangible assets to the city, attract talents, 

capital, technology and other resources, and inject 

more power into the sustainable development of the 

city. For example, Shenzhen used to be a small 

fishing village in the southeast coast, a barren land, 

and attached to the country's special economic zone 

development strategy. Now it has become a 

world-famous and prosperous international 

metropolis. "Therefore, a good city image 

construction can not only gather talents and funds, 

but also acquire advanced technology and 

management experience, so as to promote the susta 

(2) Building a good image of the city is conducive 

to cohesion of the public's sense of unity. Building 

a good city image can enhance the public's 

self-confidence and pride, create a good social 

atmosphere, enhance the sense of unity, stimulate 

the public's social potential, and form a strong 

social cohesion. It can effectively promote the 

communication, coordination and cooperation 

among all industries in the city, maximize the 

effectiveness of resources, and achieve the best 

synergy effect of urban development through 

mutual help and close contact between all 

industries.inable development of urban economy. 

(3) Creating a good image of the city is conducive 

to the development of political democracy, social 

harmony, stability and sustainable development of 

Xinyang City. In the process of shaping the city 

image, calling on citizens to participate will help to 

arouse citizens' sense of ownership and undertake 

the obligations of City builders, promote political 

democracy, and enhance citizens' good awareness 

and ability to participate in politics. Through the 

construction of software and hardware facilities 

and the shaping of a unified image, the city has 

formed a city image of beautiful living 

environment, convenient transportation, 

harmonious social order, good government image, 

loose policy environment and corporate social 

responsibility. And through the innovation idea, the 

standard behavior, the order, the civilization, the 

visual esthetic sense, establishes the city perfect 

image to promote the city harmonious stability, the 

sustainable development. 

4. NEW MEDIA SERATEGY CONSTRUCTION 

OF XINYANG CITY BRAND IDENTITY 
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4.1Re-positioning and shaping the brand image of 

Xinyang City 

Before building the brand image of Xinyang City, it 

is necessary to position the city image. At present, 

the positioning of many cities is mostly fuzzy, 

similar and lack of personality. Mainly from the 

perspective of urban beautification, real estate 

planning, investment promotion and tourism 

development. Most of them have formed some 

image projects, which are not recognizable. For 

example, many cities are labeled as "the capital of a 

certain city". The brand image of a city should take 

into account the past, present and future of the city, 

and must have local historical and cultural 

characteristics and keep pace with the times. 

Therefore, the brand image of Xinyang city should 

set up the differentiation standard, and be able to 

identify accurately, so that the audience is easy to 

accept. 

(1)Integrate the superior resources and create the 

brand effect with regional characteristics. At the 

beginning of positioning, through the form of 

network, questionnaire and other forms, we widely 

solicited the characteristic concepts of Xinyang city 

brand image from the public, combine the data 

obtained with relevant data gained in the process of 

government development and planning, and tried to 

screen out one or more factors that play a leading 

role in the city brand positioning from many 

advantageous resources, and preliminarily 

determined a city brand goal. According to the 

overall development direction of Xinyang City, the 

paper tries to build Xinyang into an important 

modern regional center in the Central Plains, the 

largest transportation hub in the Central Plains, a 

national characteristic landscape tourism city, a 

residential and leisure resort with beautiful 

environment, safety and comfort, with the concept 

of "mountain, water and humanity" as the core. 

According to this idea, the brand model of Xinyang 

historical and cultural city can be established 

preliminarily. 

(2)Identify the audience and achieve interactive 

and precise positioning. When the initial model is 

established, it needs to involve the general public. 

At present, Xinyang city brand building, mostly as 

the image guide of tourism development and 

construction, lacks the attraction to citizens and 

consumers. Urban brand positioning should not 

only consider its own advantages and 

characteristics, but also consider the identity of 

different social public to positioning, and determine 

its development positioning according to the 

identity of external perspective, so that the future 

brand image can reflect the needs of urban 

planning and investment environment. The success 

of city image depends on the recognition of its 

position by the society, not depends on only 

propaganda. When positioning, we need to 

combine a large number of online and offline 

research, cooperate with relevant government 

network platforms and various media to interact 

with the audience, through their voting, question 

and answer, participation and other interactive 

forms, extensively solicit opinions or suggestions 

on the positioning goal of the city brand, or 

combine some marketing planning activities to 

carry out image communication of the city brand, 

and people from all walks of life shall work 

together to enhance the attention and participation 

of the public through efforts from different offline 

and online media. 

(3)Innovate cultural marketing and avoid surface 

formal projects. When Xinyang city brand image 

positioning is established, we can not simply take a 

name code or use a slogan language to replace the 

overall brand image of the city, so as to make the 

city brand image become a superficial project. In 

order to make the city brand image more 

impressive and widely spread, we can integrate 

multi-media and cross-border innovative cultural 

marketing, such as combining the city brand with 

other topics, hot events, product brands, social 

ways, etc., to close the distance with the public 

from the perspective of culture, creativity and life, 

to close to people's daily life. Let everyone 

naturally accept and actively and automatically 

spread the city brand image. A series of cultural 

and creative products, peripheral vision and 

product design can be developed in combination 

with the city brand image. Through some concept 

titles or slogans of cultural creativity, the city brand 

image can be shaped and promoted, which can not 

only effectively convey the brand image, but also 

greatly promote the audience's identity through 

interest or culture, so as to better realize the city 

product The effective spread of brand image. 

4.2Xinyang city brand image construction and 

communication based on new media strategy 

(1)Pay attention to the construction and long-term 

maintenance of Internet platform. In the process of 

Xinyang city brand communication, we should pay 

attention to the construction of the Internet official 

platform related to the city brand image of Xinyang 

City, such as the city official website, which is an 

important window of the city image and the first 

impression of a city in the new era. Its design and 

content presentation have a direct impact on the 

public's evaluation of the city image. What also 

needs to be stressed is that the official website 

pages of the city government, Tourism Bureau and 

other relevant departments should also have 
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corresponding uniform style and elements. After 

maintaining the official Internet platform related to 

Xinyang, search engine optimization can also be 

updated and optimized to ensure that when the 

audience searches for keywords related to Xinyang, 

relevant links can appear in the front page position. 

In the long-term maintenance of the official 

website, it is also necessary to ensure the real-time 

update and effective interaction of information and 

timely feedback to the audience. This kind of 

effective interaction includes not only the 

interaction with Internet users, but also the 

interaction with other city websites. To analyze the 

information needs and concerns of the audience in 

the information interaction and feedback with the 

audience is also needed to improve the satisfaction 

of the audience. 

(2)Further develop and improve the mobile 

terminal platform, and achieve interaction by 

making use of the media. In the process of Xinyang 

city brand image communication, it is necessary to 

fully grasp the characteristics of new media. For 

example, the platform promotion of Internet sites, 

the selection of search engine keywords, the 

timeliness and forwarding rate of microblog 

publishing, the download volume of smartphone 

apps and so on. It can also be combined with 

mobile video for interactive communication. Using 

the inherent advantages of video in image, sound, 

image good sensory experience and interactive 

form in the dissemination of information, we can 

form a wide range of coverage and good interaction 

with the audience with innovative perspective, 

beautiful image and characteristic promotion. 

Using the tiktok Kwai, BiliBili and other short 

video sharing platforms, we can form phenomenal 

traffic flow through user sharing, interaction, 

thumbs up, commentary, forwarding, and signing in, 

giving full play to the interactive advantage of new 

media, making the audience a communicator, and 

enabling every audience to spread and be willing to 

spread. From the positioning of Xinyang city brand 

image to the communication, we should make it 

more accessible to the audience and provide them 

an opportunity to actively participate in it, and 

strengthen the sense of belonging and pride of the 

them. Also, we are supposed to give full play to the 

convenience, efficiency and interactivity of new 

media, so that the audience can employ the relevant 

information of city brand image anytime and 

anywhere. 

(3)It's passed down through the word-of-mouth 

(online celebrity, cyberstar) of the self media. Self 

media, also known as personal media, refers to the 

total of standardized and non standardized new 

media delivered by the communicators who are 

private, general and independent to the majority or 

specific individuals by modern and electronic 

means. The communication content of self media is 

close to the life of the audience, and compared with 

the mainstream media, its communication mode is 

more free and timely. Xinyang city brand image 

construction can work closely with sina, Sohu, 

Tencent, Baidu and other major portals. The official 

account of micro-blog, WeChat public address and 

Baidu post bar is set up to establish a professional 

customer service editorial team to serve the wide 

audience. We can combine some celebrities, 

cyberstars, and even some social media of self 

media celebrities and Internet communities with 

their own super high attention and fans to carry out 

brand marketing in a drainage way. First, we can 

have higher attention and achieve better 

communication. Second, media operation attaches 

importance to fan interaction and more sense of 

participation, so as to form a good audience good 

brand effect. 

(4)Interactive communication in visual design form. 

In the visual design of city brand image, we should 

pay attention to the cooperation with new media, 

and be more free and interactive in design elements 

and forms. For example, we should better consider 

the interactive relationship among graphics, images, 

words and colors. We should not only unify the city 

brand image, but also pay attention to the rich 

changes in different media. The core element of 

brand vision is the logo design of city brand image. 

It needs to extract the cultural characteristics of 

Xinyang city with extremely abstract and general 

visual language, and at the same time take into 

account the dynamic presentation effect on some 

new media. We can use the current "one shape 

changeable" and dynamic logo to reflect the 

richness and interactivity of the brand image. 

Through open design to meet a variety of 

applications, to meet different visual needs and 

communication needs. It shows the rich, diversified, 

unified and recognizable urban image recognition 

system based on the new media technology 

platform. 

5. CONCLUSION 

In addition to the above ways, we can also utilize 

other media such as exhibition halls, installations, 

lighting, etc. for interactive communication. The 

ultimate purpose of the research on the brand 

image of Xinyang City is to promote the 

comprehensive, coordinated and sustainable 

development of the economy, politics, culture, 

ecology and other aspects of Xinyang City. In the 

new era of rapid information dissemination, the 

boundary between the public and the media is 

increasingly blurred. We should pay more attention 
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to the interaction with the public, and combine 

some new media to shape and spread the city brand 

image in more diversified, faster and convenient 

ways. 
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Abstract: Higher vocational colleges, as practical 

training bases for professional and technical 

personnel, occupy an important position in China's 

education system. Guangdong Province is a large 

economic province in China and an important part of 

the Guangdong-Hong Kong-Macao Greater Bay Area. 

The development level of higher vocational 

innovation and entrepreneurship education is of great 

significance to the construction of the Greater Bay 

Area. This article expounds the current situation of 

innovative and entrepreneurial talent cultivation in 

Guangdong's Shenzhen Higher Vocational Colleges 

under the background of the construction of the 

Guangdong-Hong Kong-Macao Greater Bay Area, 

and makes suggestions for its improvement 

strategies. 

Keywords: Guangdong-Hong Kong-Macao Greater 

Bay Area; Guangdong Province; innovative talents; 

training strategies 

 

1. INTRODUCTION 

As an important part of the Guangdong-Hong 

Kong-Macao Greater Bay Area, the development and 

growth of Guangdong Province has greatly affected 

the development of the Guangdong-Hong 

Kong-Macao Greater Bay Area. Under the 

background of the construction of the 

Guangdong-Hong Kong-Macao Greater Bay Area, 

Guangdong Province is facing great development 

opportunities, and at the same time it has put forward 

higher development requirements for Guangdong 

Province. For the construction of the 

Guangdong-Hong Kong-Macao Greater Bay Area 

and the development of Guangdong Province, 

innovation is the source of development and talent is 

an important resource for development. The 

effectiveness of Guangdong's higher vocational 

colleges in cultivating innovative technical talents 

directly affects the driving force and talent resources 

for the development of the Greater Bay Area. 

2. EXISTING PROBLEMS IN INNOVATIVE 

TALENT CULTIVATION IN HIGHER 

VOCATIONAL COLLEGES IN GUANGDONG 

PROVINCE 

(1) Lack of construction of innovative education 

system 

Establishing a correct and innovative education 

system is the core of cultivating applied technical 

talents in higher vocational colleges. Although the 

central and local education departments have 

proposed the establishment of an innovative 

education system for vocational colleges long ago, 

due to the deep-rooted influence of China's traditional 

education concepts and systems, the concept of 

education in higher vocational colleges has not made 

innovations. Education is implemented in teaching 

activities and teaching plans [1]. The concept of 

innovative education focuses on cultivating students 

'innovative ideas and ideas, and requires schools to 

combine theoretical knowledge with practical 

teaching. However, China's traditional test-oriented 

education concept focuses more on theoretical 

knowledge in books, and uses academic performance 

as a judgement of students' excellence The main 

criteria. 

(2) Traditional teaching methods and simple training 

methods 

In terms of the training of innovative professional and 

technical talents in Guangdong's higher vocational 

colleges at present, the overall planning of vocational 

training models in higher vocational colleges is very 

general, lacking specificity and pertinence; the 

evaluation of innovative talents is not specific enough, 

schools Curriculum design and teaching activity 

design lack scientificity and innovation, and the 

teaching method is single. These problems have 

caused the scarcity of innovative professional talents 

in Guangdong Province, and seriously affected the 

formation and development of the characteristics of 

higher vocational colleges. Application-oriented 

vocational colleges did not take into account the 

needs of society and enterprises for talents when 

cultivating talents, so they lacked pertinence in the 

cultivation of innovative talents; the teaching 

methods of schools and the cultivation of students are 

still more traditional, and the development of students 
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Space is limited. 

(3) Focus on traditional theoretical knowledge and 

neglect to cultivate practical ability 

The education direction of higher vocational schools 

in Guangdong Province is more inclined to transfer 

knowledge theory to students, neglecting the 

cultivation of students' independent thinking, 

innovative spirit and creative ability. Students lack 

the opportunity to practice and practice theoretical 

knowledge and practice during school Combined [2]. 

This situation not only affects the improvement of 

students 'innovative ability and thinking, but also 

affects students' understanding of theoretical 

knowledge. In classroom learning, the teacher's 

teaching methods are too traditional and mechanical, 

and the students' learning methods are therefore more 

traditional and mechanical; the lack of opportunities 

for practical operation makes the school, society, and 

business divided into two individuals. The interaction 

between them is very little known about the 

development of the industry and the needs of the 

company. The single transfer of theoretical 

knowledge affects students 'ability to learn 

autonomously and actively, and the students' learning 

is more passive. The neglect of the ability to practice 

makes the school fail to give College students 

provide a platform for realizing innovative ability and 

practical ability. The curriculum education system is 

uniform, boring and tedious, has no characteristics, 

and lacks encouragement for students. 

(4)The cultivation of innovative talents is affected by 

the quality of teachers in higher vocational colleges 

Another important influencing factor for the lack of 

innovative talents training is the lack of 

comprehensive qualities of teachers. It can be found 

from the status quo of the teaching staff of higher 

vocational colleges in Guangdong Province that most 

teachers work directly after school, and lack practical 

skills for the majors they teach; and teachers 

themselves lack innovative awareness and ability. 

The teaching is more based on the traditional 

theoretical indoctrination mode; teachers do not have 

the social and business experience of the professions 

they teach, and they do not understand the current 

status of the industry development, new technology 

in the industry, and the demand for industry talents 

[3]. The overall quality of the teachers themselves is 

lacking, which directly leads to the obsolescence of 

their teaching methods and activities, as well as the 

lack of innovation in the courses they receive. The 

comprehensive quality of the teacher team has 

affected the development of students' innovative 

ability. 

(5) Students lack their own awareness of innovation 

and entrepreneurship 

As the most developed region in China's market 

economy, Guangdong Province has obvious 

advantages in market economy resources, an 

excellent environment for innovation and innovation, 

and a strong market economy. However, the 

vocational college students in Guangdong Province 

have not shown strong awareness of innovation and 

entrepreneurship. Students lack a sense of innovation 

and entrepreneurship, and are affected by many 

aspects such as family education, school education, 

growth environment, and social factors. In 2018, a 

domestic social survey organization conducted a 

questionnaire survey on 1,500 students from 

vocational colleges in three economically developed 

areas in Shenzhen, Guangdong, and Foshan in 

Guangdong Province. The survey data is shown in 

Table 1. Most students are more inclined to work 

after graduation. They haven't thought too much 

about self-employment. 

Question content 

Choose the 

number of 

people 

Proporti

on 

My career goal is to 

become an entrepreneur 
32 2.13% 

I decided to start my 

own business in the future 
54 3.60% 

I have seriously 

considered things about 

entrepreneurship 

194 12.93% 

I thought about 

starting a business but 

eventually gave up 

232 15.47% 

If you have the 

opportunity, consider 

starting your own 

business 

194 12.93% 

I never thought 

about starting a business 
396 26.40% 

I don't want to start a 

business 
398 26.53% 

Table 1 Survey on entrepreneurship of students in 

higher vocational colleges in Guangdong Province 

3. STRATEGIES FOR CULTIVATING 

INNOVATIVE AND ENTREPRENEURIAL 

TALENTS IN HIGHER VOCATIONAL 

COLLEGES IN GUANGDONG PROVINCE 

Higher vocational colleges in Guangdong Province 

should actively integrate with the construction of the 

Guangdong-Hong Kong-Macao Greater Bay Area for 

students' innovation and entrepreneurship education. 

With the opportunity of the construction of the 

Greater Bay Area, they can serve the construction of 

the Greater Bay Area and cultivate urgently needed 

and urgently needed construction in the Greater Bay 

Area. Innovative and entrepreneurial talents. Schools 

must take measures to increase the training of 

innovative talents and carry out the practice of 

training innovative talents, in order to achieve the 

goal of training the innovative spirit and innovative 

ability of talents, and promote the transformation of 

modern educational ideas. 

(1) Establish a sense of innovative education and 

update concepts 
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Establishing awareness of innovation education, 

innovation is the indicator of talent quality training. 

The traditional evaluation index is to judge the 

teaching quality according to the student's 

performance. The innovative education should 

comprehensively judge the teaching quality 

according to the students' moral, intellectual, physical 

and aesthetic. At the same time, when making a 

teaching plan, we should take into account the 

uniqueness of each student, build a "diversified" 

platform for students, promote the improvement of 

students' comprehensive quality, and ensure the 

all-round development of students. In terms of 

teaching methods and teaching systems, we will 

actively forge ahead, innovate through brainstorming, 

and establish a scientific concept of sustainable 

development education. 

(2) Create an innovative teacher team 

As an important part of the strength of higher 

vocational colleges, the quality of the teaching team 

represents a certain degree of innovation and 

represents the school's educational philosophy. To 

cultivate teachers' innovative ability, we must first 

give young and motivated teachers the opportunity 

and space for training and training in research bases 

such as society and enterprises; secondly, schools 

must strengthen cooperation in technology and 

practice with enterprises and research organizations, 

and Teachers build a platform for professional 

practice. Third, material rewards should be given to 

teachers who are engaged in further education, and 

they should encourage and stimulate the enthusiasm 

and initiative of teachers to improve their abilities [3]. 

Starting from the above approaches, multi-party 

cooperation can improve the overall quality of the 

teaching staff. 

(3) Training innovation ability 

The important goal for students in higher vocational 

colleges is to "practice hands-on ability and 

innovative ability". Strengthening the cultivation of 

students' innovative ability requires the school to 

strengthen its ability to practice and innovate, such as 

building laboratories and internship bases. Schools 

can improve students' ability to practice and innovate 

in the following ways: first, increase training of 

laboratory professionals; second, reform the training 

content and increase experimental modules; third, 

expand investment in laboratory equipment 

Laboratory opening hours. 

(4) Cooperation between schools and enterprises to 

create innovative talent training methods 

The important mode of talent training in higher 

vocational colleges is the cooperation between 

schools and enterprises. Take the school as the center 

and create a school-enterprise cooperation platform 

that integrates learning, exercise and production: On 

the one hand, the company provides positions for 

students in application-oriented vocational colleges, 

and the company timely responds to the needs of new 

and innovative talents. Develop training directions to 

promote enterprise development. On the other hand, 

enterprises provide training venues for schools, 

which is conducive to school talent training [4]. 

4. CONCLUDING REMARKS 

Higher vocational colleges should cultivate students 

'innovative ability, application ability, solid 

theoretical foundation, and improve students' 

comprehensive quality. Therefore, higher vocational 

colleges should not only focus on the training of 

innovative talents, but also conduct self-reflection 

and self-improvement in the process of talent training. 

It is necessary to truly understand the meaning of 

innovative talent cultivation and the way to cultivate 

innovative talents, and create a favorable and 

favorable environment for the construction of the 

Guangdong-Hong Kong-Macao Greater Bay Area. 
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Abstract: With the continuous development of 

science and technology, the requirements of 

environmental monitoring, flammable and explosive 

gas monitoring, and new energy gas detection 

capabilities have increased greatly in social 

production and development. In recent years, the 

level of infrared laser absorption spectroscopy 

technology has been continuously improved. 

Effective application of infrared laser absorption 

spectroscopy to gas detection in various fields，it can 

effectively improve the efficiency and accuracy of 

gas detection，promote the rapid development of 

infrared laser absorption spectroscopy technology in 

China，promote the development and development of 

new energy in China. Therefore, this article starts 

with the analysis of the characteristics of infrared 

laser absorption spectroscopy, and focuses on the key 

technologies of infrared laser absorption 

spectroscopy in gas detection. It is hoped that the 

research in this article can further promote the 

improvement of related gas detection technologies. 

Keywords: infrared laser absorption spectroscopy; 

gas detection; application 

 

1. INTRODUCTION  

With the continuous progress of science and 

technology, new advances and developments in gas 

detection technology continue to appear. The more 

practical gas detection methods include 

electrochemical detection method, catalytic 

combustion method, gas chromatography method, 

and infrared spectrum absorption method. Of course, 

different detection methods have different detection 

principles and their own characteristics[1]. 

Infrared absorption spectroscopy is a method that 

uses the property that different gases will absorb 

infrared light of different specific wavelengths for 

detection ， it is a highly sensitive detection 

method[1].Currently, in the field of gas detection，
Infrared absorption spectroscopy has a wide range of 

applications.With the continuous improvement of the 

current laser manufacturing level，laser performance 

continues to improve，Gas detection technology 

based on infrared absorption spectroscopy is 

maturing with the continuous improvement of the 

performance of these key components[1].Because 

China's research on infrared gas detection technology 

started later than abroad. Currently,there is still a 

certain gap between the performance of domestic and 

foreign gas detection instruments. Therefore, 

researching gas detection technology and equipment 

with high efficiency, practicality and high science and 

technology content is of great significance to promote 

the development of gas detection technology in 

China. 

2. FEATURES OF INFRARED LASER 

ABSORPTION SPECTROSCOPY  

Infrared absorption spectroscopy uses the property 

that a gas absorbs infrared light at a specific 

wavelength ， it is a sensitive detection method. 

According to Lambert-Beer law，the amount of light 

absorbed by the gas is affected by the light path of 

the gas chamber and the gas concentration，when the 

experimental conditions such as air path light path are 

unchanged，by analyzing the change in the intensity 

of the emitted light after absorption by the substance, 

the concentration of the substance to be measured can 

be deduced[3].This method uses the characteristic 

spectrum of the gas molecule to be detected，very 

high resolution, it is also very selective for different 

gas molecules. And because of non-contact 

measurement, the gas detector based on this detection 

method has a fast response speed and a long 

instrument working life. 

3. APPLICATION OF INFRARED LASER 

ABSORPTION SPECTROSCOPY TO SOME KEY 

TECHNOLOGIES IN GAS DETECTION  

3.1 Theory of infrared laser absorption spectroscopy 

The theoretical support of infrared laser absorption 

spectroscopy is based on the relationship between gas 

molecules and emission spectra. The cause of the 

infrared absorption spectrum of gas molecules is the 

transition of vibrational and rotational energy levels 

within the molecule，because different types of gas 

molecules have different positions and intensities of 

absorption lines. Therefore, the selectivity and 

feasibility of infrared gas detection technology are 

ensured according to the spectral characteristics of 

gas molecules[2].The characteristics of the absorption 

spectrum of gas molecules can be more accurately 

described according to Lambert-Beer's law. 

According to Lambert-Beer's law, it is an expression 

related to the absorption of gas molecules at a 

specific wavelength and the concentration of the gas.  

After a laser with a specific wavelength passes 

through the gas to be measured, the attenuation of the 

laser intensity is related to the concentration of the 

gas to be measured and the effective absorption 

path[3]. 
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The cause of the infrared absorption spectrum of gas 

molecules is the transition of vibrational and 

rotational energy levels within the molecule. The 

characteristics of gas molecules' infrared absorption 

spectrum mainly include the position, intensity and 

linearity of the absorption spectrum, different types 

of gas molecules have different spectral 

characteristics. Each absorption peak of a gas 

molecule has a center frequency and a specific width, 

rather than a straight line, which is caused by the 

broadening of the spectral line. Depending on the 

cause, spectral line broadening can be divided into 

three types: natural widening, Doppler widening, and 

collision widening.  In the case of non-low pressure, 

we can think that the molecular line broadening is 

mainly determined by collision broadening[1]. 

In the infrared gas detection, according to 

Lambert-Beer law, when the gas effectively absorbs a 

certain optical path length, the absorption of light 

intensity is a function of the gas concentration. By 

measuring the intensity of the transmitted light after 

reacting with the gas, it can be calculated to obtain 

the measurement.The concentration of the gas. 

3.2 TDLAS application of technology 

Tunable laser diode absorption spectroscopy (TDLAS 

technology) is a Technique with tunable 

characteristics to obtain gas absorption spectrum.The 

laser's emission wavelength can be tuned by changing 

the temperature and operating current of the laser 

diode, scanning the gas absorption line to obtain the 

absorption spectrum of the gas, and according to 

Lambert's law, the gas concentration can be deduced 

from the absorption spectrum[3]. 

3.3 Application of harmonic detection technology 

The basic principle of harmonic detection is to use 

frequency modulation (such as sinusoidal modulation) 

for a frequency-dependent signal. And make it "scan" 

the characteristic signal to be measured, and use the 

modulation frequency or the frequency doubling 

signal of the modulation frequency as the reference 

signal number, input the harmonic information 

generated in the lock-in amplifier[3].The theoretical 

basis of the principle of harmonic detection is the 

Fourier transform. The characteristics of the object to 

be measured can be described by a certain 

mathematical model. When the absorption coefficient 

of the gas is known, the concentration of the gas can 

be analyzed. Through a series of operations, the 

relationship finally obtained can be processed to form 

a Fourier series, and the coefficients of the first 

harmonic (f) and the second harmonic (2f) can be 

obtained. The magnitude of the second harmonic 

signal and the initial light. The intensity is related to 

the concentration of the gas, and gas concentration 

information can be obtained by extracting the second 

harmonic signal. If the extraction of the second 

harmonic is used as the main method for detecting 

the gas concentration, the phase-sensitive detection 

principle of the phase-locked amplifier is mainly used 

for the extraction of the harmonics[1]. 

3.4 Application of lock-in amplifier 

Phase-locked amplifier is a synchronous coherent 

detector designed based on the cross-correlation 

principle. And low-pass filter, the core part is phase 

sensitive detector. It inputs the measured signal and 

the reference signal to the phase-sensitive detector, 

and then extracts the harmonic signal through 

low-pass filtering. This method extracts the second 

harmonic and Fourier-expands the signal into the first 

harmonic f and the second harmonic. Wave 2f ... N-th 

harmonic component Nf is input to the switch-type 

phase-sensitive detector together with the frequency 

2f reference signal. Only the second harmonic has a 

DC component. After passing the low-pass filter, all 

other terms are filtered out.  The second harmonic 

coefficient is obtained, which is information related 

to the gas concentration[3]. The schematic diagram of 

the phase-sensitive detector is shown in Figure 1. 

 

Fig. 1 Phase-sensitive detection principle 

3.5 DSP application of technology 

The main features of the DSP device are the pipeline 

structure and streamlined instruction set adapted to 

digital signal processing, on-chip and off-chip 

high-speed memory, and special peripheral interfaces. 

It has the advantages of fast processing speed, high 

real-time performance, and perfect signal processing 

function library. However, the hardware it 

implements is more complex than the processor, there 

are too many DSP models, and the DSP development 

environment and tools between different 

manufacturers are quite different. TI's TMS320 series, 

ADI's ADSP2100 series, Motorola's DSP56000 and 

96000 series, etc., are all relatively well-known 

specialized DSP chip manufacturers in the world. 

Digital signal processing using DSP technology can 

ensure real-time performance, flexible programming, 

and low cost. It is widely used in many fields such as 

graphics and image processing, speech processing, 

radar, sonar, and communication. The application of 

special DSP devices to infrared laser absorption 

spectroscopy technology can greatly improve the 

detection accuracy and realize the application of 

various digital signal processing algorithms in gas 

detection. Digital filters are used instead of analog 

filters to realize the design of complex digital filters.  

Software algorithms are used to replace hardware 

circuits, so as to realize soft measurement technology 

to the greatest extent[4]. 

4. APPLICATION ADVANTAGES 
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In gas detection, infrared laser absorption 

spectroscopy has the following advantages: 

(1)Infrared absorption spectroscopy is a method that 

uses the property that different gases will absorb 

infrared light of different specific wavelengths for 

detection，it is a highly sensitive detection method. In 

gas detection, digital filters are used instead of analog 

filters to realize the design of complex digital filters, 

which can achieve high sensitivity in gas detection. 

(2)Infrared absorption spectroscopy can detect a wide 

range of gases, because different gases will have 

different infrared light absorption spectra. For 

different gases, only the appropriate infrared 

absorption spectrum can be selected to achieve the 

detection of its concentration and other information.  

Therefore, infrared absorption spectroscopy greatly 

increases the detection gas range compared to 

electrochemical gas detection methods and catalytic 

combustion methods. (3)Infrared absorption 

spectroscopy has fast response time, and it can realize 

fast, real-time online measurement. Compared with 

gas chromatography, infrared absorption 

spectroscopy has a very short response time, which is 

suitable for the fields of environmental gas 

monitoring, flammable and explosive gas monitoring, 

and real-time detection of specific energy gases. 

5. CONCLUSION 

In summary, with the rapid development of infrared 

laser technology, digital signal processing algorithms, 

and professional DSPs, infrared absorption 

spectroscopy technology is becoming more and more 

perfect. Compared with other gas detection 

technologies, this technology is in terms of 

application scope, detection accuracy, and response.  

There are obvious advantages in terms of time and 

implementation difficulty. The application of infrared 

absorption spectrum technology in various fields of 

gas detection can greatly improve the sensitivity, 

stability, reliability, real-time and economy of gas 

detection. Therefore, it is necessary to strengthen the 

application of infrared absorption spectroscopy in the 

field of gas detection, improve the efficiency and 

accuracy of various gas detection, so that the 

technology can be better applied to the detection of 

combustible ice and other new energy gases, and 

promote the development of new energy in China. 
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Abstract: The measurement and control of liquid level 

are widely used in industrial production and people's 

life. The design and production of the system have 

certain application value. Therefore, this article uses 

STC single-chip microcomputer as the core, with 

LCD1602 display module, PWM control drive 

module, motor drive module, key input module, alarm 

module and AD conversion circuit and other hardware 

to design and implement the water tank liquid level 

control system. 
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1. INTRODUCTION 

In daily production and life, we often encounter 

problems with the detection and control of the liquid 

level. Especially in many industrial production 

systems and life, the system's liquid level needs to be 

detected and controlled. When the liquid level is low, 

it needs to be prompted to replenish or automatically 

replenish; when the liquid level is too high, it needs to 

be prompted for the corresponding status. The 

measurement of the liquid level is of great 

significance to the control of the liquid level, and it 

can be widely used in the production and life of the 

general public[1].The sensors for measuring the water 

level can be roughly divided into mechanical, 

photoelectric, ultrasonic, capacitive, pressure, bubble, 

radar and other forms according to the measurement 

method. Some sensors measure continuity and output 

continuous analog values, while some sensors output 

switching values. Only when the liquid level reaches 

the position, the system output will be triggered. 

There are also various output forms. After processing, 

most of the outputs are analog voltages[2].The system 

can perform liquid level control by sampling 

according to the analog voltages[3]. 

2. OVERAL SYSTEM DESIGN SCHEME 

Design a water tank level control system, the specific 

requirements are as follows: 

(1) The intelligent controller is used to set the upper 

and lower limits of the liquid level by pressing the 

buttons. 

(2) With real-time parameter display function, it can 

display the current liquid level and the set liquid level 

value. 

(3) When the current water tank level is less than the 

lower limit, pumping is needed; when the current 

water tank level is above the upper limit, 

reverse-phase drainage is required; when the upper 

and lower limits are reached, the pump does not 

operate. 

(4) It has the function of real-time liquid level 

indication and alarm, which is indicated by the 

corresponding indicator when it is lower than the 

lower limit, higher than the upper limit, and in 

between. 

In combination with the above design requirements, if 

the system can achieve the above functions, it is 

required to have a single-chip microcomputer 

controller, a key module, a display module, an 

indicator light alarm module, and a pump motor drive 

module[4]. 

The system consists of a C51 microcontroller, power 

supply and its conversion module, reset circuit, 

crystal oscillator circuit, expansion buttons, AD 

conversion module, PWM drive module, motor drive 

module, LED alarm indication module and LCD 

Display module composition[5]. 

Among them, the C51 single-chip microcomputer 

uses an enhanced single-chip microcomputer 

STC89RC52 to implement the control of the entire 

system. The power supply and its conversion module 

use the USB port to input power to the entire system 

and provide + 5V voltage. After input filtering, it 

provides power input for the overall system. The reset 

circuit and the crystal oscillator circuit together form 

a minimal system with the microcontroller. The 

extended key module is used to realize the input of 

keys, switch the working state, and perform 

interactive input of man-machine. The AD conversion 

module uses a 12-bit high-end converter, that is, 

TLC2543, which is used to collect the output voltage 

of the liquid level sensor in real time (in this design, 

the liquid level sensor is simulated with a sliding 

rheostat) to provide technical data for the single chip 

microcomputer to implement the liquid level control. 

The PWM drive module uses a photocoupler to 

isolate the output, and then the motor drives the PWM 

wave to switch through a relay[6]. The motor drive 

module is driven by a triode. Under the PWM control, 

the forward and reverse control of the DC motor can 

be realized. The LED alarm indication module is used 

to realize the real-time alarm of the water tank liquid 

level, which reflects the current water tank liquid 

level status. The LCD display circuit is composed of 

LCD1602 electronic dot matrix liquid crystal, which 

is used to display the system status parameters. After 

the system is powered on, after the microcontroller is 

initialized, it first continuously collects the current 
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liquid level state through TLC2543 and compares it 

with the actual upper and lower academic values. If it 

is higher than the upper limit value, it lights up yellow 

and generates a PWM signal[7].Make the motor rotate 

forward; if it is lower than the lower limit, the red 

light is turned on and a PWM signal is generated to 

make the motor reverse; if it is between the upper and 

lower limits, the green light is turned on to stop the 

PWM output[8].At the same time, the relevant 

information is continuously displayed on the 

lCD1602. 

3. SYSTEM HARDWARE DESIGN  

3.1 PWM control drive circuit design 

The PWM control drive circuit is shown in Figure 2.  
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Figure 2 PWM control drive circuit diagram 

The pin signal of the microcontroller is input to pin 2 

of the PC817 optocoupler through P2.4, and the base 

of the triode is output from pin 4. The low power 

triode realizes the pull-in of the relay, so the 

optocoupler drive is used in the design). Under the 

control of the triode, its current collector is connected 

to the power supply terminal through the coil of the 

relay. At the same time, in order to eliminate the 

current in the coil power off in time, an absorption 

circuit (composed of COA1 and DOA1) is set. When 

the single-chip microcomputer P2.4 input low level, 

the optocoupler is turned on, the triode is turned on, 

and the relay coil is powered to attract the normally 

open interface; when the single-chip microcomputer 

P2.4 input high level, the photocoupler is turned off, 

the triode is turned off, and the relay coil is powered 

off , So that the normally closed interface is turned on; 

by directing the output terminal in the control circuit , 

the forward and reverse control of the PWM control 

motor can be realized. 

3.2 Motor drive circuit design 

The motor drive circuit is shown in Figure 3.  
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Figure 3 Motor drive circuit diagram 

Its H-bridge drive circuit (which looks like an 

H-character) composed of Q4, Q6, Q3, Q5, and B1 is 

the core. With a triode drive circuit, the 

microcontroller can be used to achieve the motor's 

forward and reverse control.  

3.3 System design simulation and debugging 

In order to verify the correctness of the design, we 

performed a proteus simulation on the system, and 

used Proteus software to draw simulation diagrams. 

The general steps of the simulation are as follows: 

(1) Find necessary components through the 

component library and add them to the window of the 

selector; 

(2) Connect each component according to the 

conceived circuit diagram; 

(3) Components will be placed in the editing area of 

the graphic; 

(4) Connect each component according to the 

conceived circuit diagram; 

(5) Label some wires for remarks; 

(6) Add the .hex file to Proteus to start running the 

simulation; 

(7) Debug the simulation to achieve the desired effect. 

After loading the HEX file, click to start the 

simulation and switch the buttons. The simulation test 

results obtained are shown in Figures4-1 and 4-2. It 

can be seen from the images that the liquid level 

control meets the design requirements and achieves 

the required Features. 

 
Figure 4-1 Simulation test effect diagram (the initial 

display interface, the liquid crystal displays the 

current level value, because the current level is 

between the set range, D1 green light is on, the pump 

motor does not rotate) 
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Figure 4-2 Simulation test effect diagram (the liquid 

crystal shows the maximum speed and current speed 

of the pump motor） 

4. SUMMARY 

In this paper, the single-chip microcomputer 

controller is used as the core, and some hardware 

circuits are used to design and implement the liquid 

level control system. The design flow chart is given, 

and the system simulation test is performed. 
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Abstract: the rapid development of science and 

technology urgently needs the support of new 

engineering talents. Mechanicalelectrical major is one 

of the important pillar disciplines of manufacturing 

industry. And the construction of its curriculum is 

very important. This paper mainly studied the 

problems in the construction of mechanicalelectrical 

courses under the background of new engineering. 

Firstly, it analyzes the current shortcomings of 

Mechanicalelectrical major , and explores the 

deficiencies from the aspects of theory and practice, 

skills and innovation, training approaches and training 

requirements based on the new engineering concept. 

Keywords: New engineering; Mechanical electrical 

major; Curriculum; Practice 

 

1. INTRODUCTION  

New engineering is based on the new needs of 

national strategic development, the new situation of 

international competition and the new requirements of 

moral education. The connotation of new engineering 

is to take morality as the guide, coping with changes 

and shaping the future as the construction concept, 

inheritance and innovation, intersection and 

integration, coordination and sharing as the main way 

to cultivate the future diversified and innovative 

outstanding engineering talents, with the 

characteristics of strategic, innovative, systematic and 

open [1,2]. “New engineering” corresponds to 

emerging industries. First, it refers to the majors of 

emerging industries, such as artificial intelligence, 

intelligent manufacturing, robotics, cloud computing, 

etc., as well as the upgrading and transformation of 

traditional engineering majors. Here, it mainly refers 

to the upgrading of mechanical electrical major. 

Statistics show that China is short of highly skilled 

and practical talents. In 2018, there are 9 positions 

related to new engineering in the top ten positions for 

online recruitment; by 2020, the talent gap of the new 

generation of information technology industry 

represented by new engineering will reach 7.5 million, 

and by 2025, it will reach 9.5 million. This problem 

needs the joint efforts of universities and enterprises 

to alleviate. Compared with the old engineering, the 

“new engineering” emphasizes the practicability, 

intersection, comprehensiveness and innovation of the 

discipline, especially the close combination of new 

technology such as information communication, 

electronic control, software design and traditional 

electromechanical technology [3]. 

The rapid development of society promotes the 

continuous progress of mechanical and electrical 

industry. Therefore, mechanical electrical major have 

got more and more concerned, but also it facing 

greater challenges. At present, the 

application-oriented talents of mechanical electrical 

major are scarce, so it is necessary to strengthen the 

training of application-oriented talents of mechanical 

electrical major, and fully adapt to the new 

technology in the contemporary society, and adhere to 

the combination of theory and practice. The proposal 

of “new engineering” provides a new perspective for 

the theoretical and practical exploration of 

engineering education, and creates a better 

opportunity for the future development of mechanical 

electrical major [4]. 

2. PROFESSIONAL CHARACTERISTICS 

1) The major with the largest professional caliber: 

mechanical and electrical major is a wide caliber 

major with a wide range of adaptability. During the 

period of school, students will not only learn 

computer technology, control technology, detection 

and sensing and other theoretical knowledge, but also 

participate in various skill training and national 

vocational qualification certificate examination [5]. 2) 

The major with the strongest skills and operability: 

during the period of school, you can obtain 

professional qualification certificates such as 

maintenance electrician, Senior CAD information 

Engineer, national computer grade certificate (Level 

2), National College English application ability 

examination (Level 3). It fully embodies the 

characteristics of attaching importance to skill 

training. 3) The widest field of employment: after 

graduation, students are mainly engaged in processing 

and manufacturing industry, product production and 

after-sales service, mechanical and electrical product 

design, production, transformation, technical support, 

as well as the installation, debugging, maintenance, 

sales, operation and management of mechanical and 

electrical equipment. 

3. THE CURRICULUM CONSTRUCTION OF 

ELECTROMECHANICAL MAJOR UNDER THE 

CONCEPT OF “NEW ENGINEERING” 

We should establish a corresponding curriculum 

system according to the connotation and requirements 
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of new engineering and the professional 

characteristics of mechanical and electrical related 

majors. The new engineering curriculum system 

emphasizes practice, and each “curriculum element” 

takes “five kinds of projects” as the main chain, 

which contains internal project, curriculum group 

project, multi-disciplinary project, scientific research 

practice project and graduation design project, 

forming a closely related professional whole. It also 

place emphasis on learning and using, and encourage 

students’ creativity and entrepreneurial ability [6]. 

3.1 Change the Teaching Concept 

We should promote the change of learning concept, 

from mechanical indoctrination to exploratory 

learning, and cultivate students’ ability of finding 

problems. We should pay attention to the following 

points [7]: 

1. Pay attention to the internal changes of students. 

From focusing on students’ external changes to 

focusing on students’ internal changes, the goal of our 

traditional teaching is to teach knowledge so that 

students can understand the knowledge that they 

didn’t understand before. Therefore, we should pay 

more attention to students’ knowledge mastery in the 

course construction. Now based on the concept of 

“new engineering”, we should pay more attention to 

the accumulation and progress of students’ internal 

ability and moral good character. 

2. From emphasizing the result of learning to 

emphasizing the process of learning, the demand of 

modern information society for talents has changed 

from knowledge-based to ability-based, and more 

focusing on the cultivation of innovation ability. 

3. From the simple teacher’s teaching to the common 

activities of teachers and students, now we should 

organize teaching through multiple channels and 

diversification, and our curriculum should also be 

organized in a way of cooperation. 

4. From a closed teaching organization to an open 

teaching organization form. Traditional teaching is a 

single and closed form of teaching organization. New 

engineering requires us to set up courses, guide 

students to express their opinions and communicate 

online and offline. Pay attention to the cultivation of 

students’ teamwork and communication. 

3.2 Integration of Theory and Practice 

The teaching mode of integration of theory and 

practice aims to make theory teaching and practice 

teaching interactive and integrated. ① Improve the 

practical ability of theoretical teachers, train the 

theoretical level of practical teachers, and cultivate a 

high-quality teaching staff; ② Teachers should 

integrate theoretical knowledge into practical teaching 

so that students can learn by doing and do by learning, 

and understand theoretical knowledge and master 

skills in learning and practice. This way can greatly 

stimulate students’ enthusiasm for learning and 

highlight the cultivation of students’ practical ability 

and professional skills, Fully mobilize and stimulate 

students’ interest in learning, students practice and 

summarize while learning, which can achieve twice 

the result with the half effort [8,9]. 

According to the talent training plan, determine the 

curriculum system, formulate the curriculum syllabus, 

define the curriculum content, pay attention to the 

training of professional ability, innovation ability and 

the quality of humanities; pay attention to the reform 

of teaching methods, methods and teaching methods; 

actively carry out the construction of college level 

excellent courses; build the professional teaching 

resource , organize the construction and improvement 

of the teaching resource base, mainly including talent 

training program, curriculum standard, experimental 

training guide book, teaching plan, teaching case, test 

bank; do a good job in graduation design and practice 

guidance. Strengthen the construction of experiment 

and practice base, expand the proportion of 

experiment, practice and practice hours in the total 

professional teaching hours, establish the quality 

assurance mechanism of practice teaching; promote 

case teaching and project teaching; promote the 

application of modern information technology 

teaching; gradually enrich the teaching of elective 

courses[10,11]. 

3.3 Deepen School Enterprise Cooperation 

We should pay attention to practice and set up the 

progressive practice system of ability. The 

professional experimental training room and practice 

base can meet the needs of the professional students’ 

experimental training. Realize the trinity of training, 

practical training and examination. The practical 

teaching corresponds to the skills required by market 

through normal theory and practical teaching, and it 

naturally reaches the professional skill appraisal 

standard of the corresponding type of work, and relies 

on the industry and enterprises to deepen the school 

enterprise cooperation. According to the needs of 

economic and social development of the region, 

especially Dongguan, it is mainly to cultivate 

application-oriented talents. Therefore, it is necessary 

to adopt a more flexible course system with students 

as the theme, attach importance to the education and 

teaching of cloud space, strengthen the construction 

of cloud space courses and teaching resource, and 

adopt the training mode of “undergraduate degree + 

enterprise course” [12,13], so as to cultivate the 

practical ability and innovation with social needs 

God’s high-quality applied talents are the ultimate 

goal of teaching and research reform. 

3.4 Diversified Assessment and Evaluation 

The evaluation could not only be the evaluation of 

students, schools or education administrative 

departments, but also can be the external evaluation 

experts, school supervision and social groups 

concerned about talent training. Its evaluation subject 

could be the employers related to curriculum 

construction, because whether it can finally adapt to 

the economic development and meet the needs of 
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society, after all, it depends on practice to test. 

Different evaluation subjects will make 

multi-dimensional judgments for the same course 

from their own perspectives and needs. Therefore, in 

the consideration of the subject of curriculum 

evaluation, we should include the main stakeholders 

of curriculum construction and reform as much as 

possible, and try to make the evaluation results tend to 

be reasonable and fair to better balance and reflect the 

requirements of all parties with the diversification of 

the subject and the multidimensional analysis. 

The development of engineering is inseparable from 

the high participation of enterprises. The curriculum 

evaluation of the combination of production and 

learning is a “composite” evaluation jointly 

completed by schools and enterprises. Therefore, it is 

necessary to establish a variety of assessment and 

evaluation methods for professional courses. 

4. SUMMARY 

In the background of “new engineering”, it can be 

seen that the professional courses have higher 

requirements for students’ engineering innovation 

ability, and they are very suitable for cultivating 

students’ engineering innovation ability from the 

analysis of the characteristics of mechanical and 

electrical courses, . In order to achieve the above 

goals, we will meet the talent needs of local industry 

enterprises and set up relevant professional directions; 

we will achieve the docking of major and industry, 

curriculum content and professional standards, 

teaching process and work process through the 

cooperation between schools and enterprises , we 

should build a reasonable curriculum system around 

the characteristics of the curriculum and strengthen 

the education of practice curriculum to meet the new 

requirements of the times on the curriculum 

construction. 
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Abstract: With the continuous progress of science and 

technology in various regions of the country, many 

new technologies and new ideas have gradually 

emerged in the electronics industry. These factors 

have promoted the stable development of the 

electronics industry to a certain extent. The 

application-oriented undergraduate colleges are 

compared with the research-oriented undergraduate 

colleges. Their teaching purpose is to input a batch of 

high-quality talents with higher professional skills to 

the society. Among its various teaching activities, 

practical teaching activities occupy a high proportion. 

This article focuses on the electronic technology 

training teaching, analyzes the teaching reform 

strategies that can improve the engineering 

application ability of professional students, and puts 

forward some reference suggestions, hoping to 

provide a reference for the majority of electronic 

technology teaching workers in teaching reform. 

Keywords: Electronic technology; Practical teaching; 

Application ability 

 

1. INTRODUCTION 

Teachers carry out electronic technology training 

courses for professional students, combining 

theoretical knowledge transmission with practical 

teaching, so that professional students can not only 

learn a certain amount of theoretical knowledge of 

electronic technology when they receive practical 

teaching activities , Can also combine theoretical 

knowledge with practical operations, thereby 

improving its engineering application capabilities [1]. 

Electronic process includes electronic product design, 

circuit installation, welding of various raw materials, 

product maintenance, function debugging, etc. The 

tedious and complicated electronic process 

knowledge content increases the difficulty of 

professional students, and teachers want to improve 

the engineering application of professional students 

Ability, we must change our teaching philosophy and 

formulate scientific teaching reform strategies. 

2. THE IMPORTANCE OF TRAINING STUDENTS’ 

ENGINEERING APPLICATION ABILITY  

With the help of teachers, students continuously 

strengthen their professional knowledge accumulation, 

and participate in a series of efficient practical 

teaching activities to link the theoretical professional 

knowledge content with actual operations, thereby 

improving their engineering application capabilities 

[2]. With the continuous progress of the times, the 

country continues to increase the demand for 

professional high-quality talents. The so-called 

professional high-quality talents have high 

professional skills and good moral qualities in one or 

more industry fields. . After graduation, professional 

students enter the society to find jobs that meet their 

actual needs. The level of engineering application 

ability is one of the main criteria for selecting talents. 

Graduates with higher engineering application ability 

can participate in work. Flexible use of learned 

theoretical knowledge content, and the ability to apply 

this knowledge to actual work links, so graduates with 

higher application ability are gradually loved by many 

companies [3]. With the continuous infiltration of the 

concept of quality education, more and more schools 

are aware of the importance of cultivating students 

‘comprehensive qualities, and students’ application 

ability is an important part of their core literacy and 

one of the main criteria for evaluating the 

effectiveness of teachers First, to cultivate 

professional students’ engineering application ability 

is the teaching requirement of applied undergraduate 

colleges [4]. 

3. PROBLEMS IN ELECTRONIC PROCESS 

TRAINING TEACHING  

Carrying out training courses for professional students 

can provide students with a good exercise platform, 

enabling students to apply the theoretical electronic 

process knowledge content learned in various 

classroom teaching activities to actual product design, 

mechanical welding, In the actual operation process 

of parts assembly, etc., some students did not realize 

the importance of conducting training courses in the 

school, did not correct their learning attitude, 

interacted with each other in classroom activities, and 

affected the classroom teaching atmosphere and 

learning atmosphere. Some teachers use the teaching 

content of theoretical knowledge at this stage as the 

main basis for conducting training courses, which 

makes the teaching activities of the training courses 

that they carry out lack of hierarchy and innovation. 

The teaching methods of teachers are too singular, 

and they are conducting training. During the course 

activities, first explain the theoretical knowledge 

content to the students, then demonstrate the practical 

operation process, and then let the students carry out 
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the actual operation. The over-formal training courses 

will reduce the students’ practical operation interest to 

a certain extent, which is not conducive to training 

students Application capabilities. Most of the teachers 

in the training courses are graduate students, who 

have high scientific research skills and theoretical 

levels. However, since most teachers come to work in 

schools after graduation, they have not had long-term 

exposure to the actual operation of electronic 

technology, and the work process and content have 

changed with the changes of the times. Some new 

welding technologies and production processes have 

been used by many electronics companies. As a result, 

when teachers teach students practical training 

courses, there is a knowledge of teaching content and 

society. The fault has reduced its teaching efficiency 

to a certain extent. 

Third, the reform measures of electronic process 

training teaching 

(I) Keep pace with the times and update teaching 

content 

The teaching content of practical training courses 

directly affects the learning effect of professional 

students. Teachers should actively research new 

products, new ideas and new technologies emerging 

in the field of electronics industry, classify these 

contents according to their past teaching experience, 

and look for them And the knowledge of electronic 

process teaching, and then integrate it into practical 

teaching activities. In the traditional electronic 

technology training course teaching activities, the 

teaching content does not have a high level. Schools 

can rely on the knowledge of training teaching 

content, the level of application ability of professional 

students, and the actual needs of enterprises for 

electronics professionals. Establishing training 

training activities at different levels, so that teachers 

can set up training teaching content for each teaching 

stage in accordance with the teaching plan formulated 

by the school, thereby constructing scientific, 

hierarchical, and innovative training courses. Teachers 

can divide the training teaching content into basic 

training and skill training based on their mastery of 

the teaching knowledge content. The basic training 

includes safety precautions for electronic experiments 

and the application of various components. Scope, 

mechanical manual welding technology, mechanical 

automatic welding technology, assembly methods of 

various components, and functional debugging of 

electronic products. Teachers should formulate strict 

practical requirements when conducting basic training 

courses for students to ensure students. Be able to use 

this knowledge proficiently. Skills training courses 

include the rational design of various circuits, the 

standardized production of various circuit boards, the 

quality inspection methods of electronic products, and 

the maintenance strategies for common failures of 

electronic products. The content of practical training 

courses has an important effect on improving the 

engineering application ability of professional 

students. 

(2) Innovate teaching methods and stimulate students’ 

practical interest 

When teachers conduct practical training courses for 

students, the teaching methods they take directly 

affect the degree of interest of professional students in 

participating in practical teaching activities. Teachers 

should strengthen communication between 

themselves and professional students, and understand 

the interest preferences of professional students and 

students’ learning of what they have learned. The 

degree of mastery of the theoretical knowledge 

content and the actual learning needs of the 

professional students, so as to rationally formulate the 

teaching strategies of the training courses. Teachers 

should actively learn the advanced educational 

concepts and teaching methods of practical training 

courses, and select the teaching that meets the actual 

situation based on their own understanding of the 

theoretical teaching content, the existing teaching 

infrastructure in the school, the application ability and 

learning ability of professional students. Method, and 

combining it with the original teaching method of the 

practical training course, and innovating the teaching 

method, making the practical training course full of 

fun, thereby stimulating the professional students’ 

practical interest. Teachers can set up training courses 

related to electronic product design based on their 

mastery of the content of the training courses, such as 

organizing “curry contests” teaching activities, 

grouping professional students, and each group 

member democratically elects the team leader The 

members of the group will discuss the design of 

electronic products, the assembly of components, the 

design of circuit boards, and the debugging of 

electronic product functions. During the actual 

operation of the students, the teacher should go back 

and forth. If students do not understand the problem, 

they can ask the teacher Questions are answered by 

the teacher in a timely manner to ensure that each 

team can successfully complete the task. Based on the 

electronic products and design schemes submitted by 

each group, the teacher selects three groups with 

better practical results, thereby enhancing the 

professional students’ competitive awareness and 

improving their learning efficiency. 

(3) Establish a school-enterprise cooperation platform 

to improve students’ application ability 

Schools can establish a school-enterprise cooperation 

platform, and select teachers with high 

communication skills and practical training from the 

existing teacher team, and let them serve as the 

principals of school-enterprise cooperation 

institutions [5]. Schools can cooperate with 

electronics-related companies to discuss with them 

practical training and teaching solutions for electronic 

processes, provide internships for professional 

students, and enable professional students to apply 
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their knowledge to practical jobs and find teaching 

There is a difference between the knowledge content 

and the skills required for the job, and merging the 

two with each other to determine their actual learning 

needs can improve their ability to autonomously 

explore and apply to a certain extent. Teachers can 

apply to the school-enterprise cooperation institutions 

for corporate apprenticeship training activities, 

organize professional students to visit the production 

process of electronic products, and deepen the 

professional students’ knowledge of electronic 

knowledge. After the apprenticeship training activities, 

teachers can organize apprentice feedback links to 

understand The actual feedback of professional 

students on apprenticeship activities, to find out the 

problems existing in the apprenticeship activities 

organized by themselves, so as to rationally formulate 

the next practical training teaching strategies, provide 

professional students with better opportunities for 

practice, and thereby improve the engineering 

application ability of professional students. 

(4) Strengthening the training of teachers and 

improving their practical teaching ability 

Schools should strengthen the training of teachers, 

and formulate corresponding training content based 

on their own knowledge of electronic process 

teaching knowledge and teachers’ teaching ability. 

The training content should include the operating 

specifications of simulation system software, new 

education concepts, and advanced training and 

teaching methods. , New practical training teaching 

content, precautions for the use of advanced 

equipment, etc., so as to comprehensively improve 

practical training teaching ability [6]. When teachers 

carry out practical training courses to professional 

students, their teaching enthusiasm directly affects the 

cultivation of engineering students ‘ability to apply 

engineering, and the teacher’s teaching effect 

evaluation mechanism developed by schools directly 

affects teachers’ teaching enthusiasm. Therefore, 

schools should improve the existing teaching 

enthusiasm. Evaluation mechanism, including the 

teaching strategies formulated by teachers, the content 

of the set of practical training courses, the 

performance of professional students in the practical 

training courses, the student’s academic performance, 

and the students’ feedback on the practical training 

courses, etc [7] in the evaluation mechanism, so as to 

develop a more complete. The teacher’s teaching 

effect evaluation mechanism stimulates teachers’ 

teaching enthusiasm and ensures that the teaching 

activities of various practical training courses can be 

carried out smoothly. 

5. CONCLUDING REMARKS  

Carrying out electronic technology training courses 

for professional students has an important role in 

improving their professional knowledge application 

ability. Schools should establish a school-enterprise 

cooperation platform and hire talents with higher 

work experience and practical professional skills as 

students’ training teachers. At the same time, 

strengthen the training of the existing teachers’ team 

in the school, improve the teachers’ practical teaching 

ability, introduce advanced concepts and technologies 

related to electronic technology, and integrate them 

into the content of practical training activities to build 

professional students. A good learning environment 

and practical environment to enhance its engineering 

application capabilities. 
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Abstract: The most important thing for 

application-oriented talents is the cultivation of 

practical ability. The cultivation of practical ability 

cannot exist in isolation. It must operate under a 

certain environment and conditions. Constructing an 

all-round and whole-process education model for 

schools and enterprises is an important way to 

cultivate applied talents. This article takes the 

school-enterprise cooperation as the background, 

summarizes the many years of experience in 

cooperation with enterprises, and conducts AutoCAD 

training week teaching activities with our school 

characteristics. It systematically elaborates the ideas 

of AutoCAD training week reform, training project 

settings, specific implementation methods, Evaluation 

methods and implementation effects. Through the 

research and practice of the teaching content of the 

training week, we recognize the significance of 

strengthening school-enterprise cooperation and 

interaction, and establish a scientific and perfect 

school-enterprise exchange mechanism to accurately 

grasp the forefront of the development of the times in 

the teaching process. 

Keywords: Training week; AutoCAD; 

school-Enterprise cooperation; practice 

 

1. FOREWORD 

After entering the 1980s, the international higher 

education community has gradually formed a new 

trend [1], that is, generally attaching importance to 

practical teaching and strengthening the cultivation of 

applied talents. Many domestic universities have also 

paid attention to practice in the exploration of 

education and teaching reform. With the 

strengthening of the environment, China’s 

application-oriented undergraduate colleges have 

achieved initial development. In June 2014, the 

“Decision on Accelerating the Development of 

Modern Vocational Education” issued by the State 

Council explicitly proposed to guide a group of 

ordinary undergraduate colleges and universities to 

transform to applied technology colleges [2]. At 

present, the research on application-oriented 

undergraduates in China is mostly at the policy level 

and the conceptual level, and the systematic research 

from the implementation level is still relatively 

lacking [3]. This article takes the AutoCAD training 

week teaching activities in the context of 

school-enterprise cooperation as an example to 

explore the operating conditions of training 

contemporary outstanding graduates with strong 

practical ability. AutoCAD is an important 

compulsory skill for students majoring in mechanical 

engineering at school, and it is an important indicator 

to check whether a student has the ability to practice 

and operate [4]. At present, many universities’ 

professional theoretical teaching and training 

operations are completed in decentralized and 

independent class hours, which has seriously 

restricted the overall development of students’ 

training skills. In order to improve this situation, with 

the efforts of many parties, our school successfully 

held the AutoCAD special training week. Through the 

AutoCAD Training Week, students will be 

strengthened in AutoCAD software application skills, 

learn drawing skills, and improve drawing speed, so 

that students can basically adapt to the requirements 

of engineering and technical work in terms of 

computer drawing skills, and lay a solid foundation 

for graduation design and employment. . 

2. CONTENTS OF AutoCAD TRAINING WEEK 

The learning objective of this course is to enable 

students to master the two-dimensional drawing 

commands commonly used in AutoCAD software 

through a week of AutoCAD training, and to be 

familiar with the basic drawing methods and 

requirements of various drawings, master the basic 

requirements of mechanical drawing, and be able to 

draw the commonly used in actual production. 

Typical parts work drawing and assembly drawing. 

The overall idea of the training week: For a common 

and typical mechanical part in the enterprise, students 

are required to accurately and accurately draw all the 

parts drawings of this part, and understand the 

working principle and use of this mechanical part. 

Finally, according to the parts drawing Draw the 

assembly drawing. The practice week is 

student-centered in the implementation process, and it 

mainly adopts the combination of project-based 

teaching and practical teaching. The specific 

arrangements are as follows: 

The first day: Select the common parts in typical 

production practice, explain the working principles of 

these parts to the students, and issue the task book of 

this training week. Then divide the three students into 

a group, and select different parts for each group, and 
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then let the students check some relevant information 

of these parts according to their own choices, and pay 

attention to these drawings. Then the teacher uses the 

real object as an example to teach students how to use 

the drawing commands on the software. Taking the 

“array” command as an example, as shown in Figure 

1 below, the students are first guided to think about 

why there are uniformly long round hole structures on 

the parts. These structures What’s the role of it? In the 

specific drawing process, you can first talk about the 

“copy” command, tell students that these same 

structures can be completed by the “copy” function, 

and finally teach students about the “array” fast and 

efficient method. This step-by-step teaching method 

can mobilize the enthusiasm of students and inspire 

students’ own learning interests. In this process, 

students will be appropriately explained how to read 

the structure and dimensions of these parts, and each 

group is encouraged to have students to explain the 

main points of the drawing, what operation 

commands are used when drawing, and the actual 

implementation Student-centered. 

 
Figure 1 AutoCAD training week practice map 

The second day: mainly let students practice common 

commands in AutoCAD software and let students 

complete the drawing of parts. In this process, 

teachers can answer questions based on the actual 

situation. 

Day 3: Students draw assembly drawings of parts. In 

this process, the teacher should still guide the 

demonstration first, then let the students imitate, and 

finally let the students draw the assembly drawings of 

the parts of their choice. In this process, the teacher 

should tour the instruction, observe the entire practice 

process, and correct the errors in the student’s 

drawing in time. 

Day 4: In the morning, analyze and analyze the 

strengths and weaknesses of student drawing in these 

two days, and ask students to check and check each 

other, review each other between the groups, and 

select a good group to share experiences. In the 

afternoon, let students choose any topic, choose their 

favorite graphics according to their familiarity with 

the software, and then use AutoCAD to draw, let 

students fully understand the AutoCAD drawing 

command skills. 

Day 5: In the morning, organize students in the class 

to conduct teaching competitions to further strengthen 

the communication and learning between students. In 

the afternoon, the teacher summarized and 

commented on the learning situation during the week, 

and announced the assessment results of each group. 

3. ATTENTION ISSUES IN AutoCAD TRAINING 

WEEK 

(1) Clear training items. The instructor should 

communicate with the enterprise and determine the 

training programs that meet the needs of the 

professional position. The training content should be 

based on the working process of the enterprise. When 

selecting AutoCAD test questions, it should closely 

integrate with the actual needs of the company, grow 

and develop with the industry, and truly provide 

practical professional technical personnel for the 

industry. At the same time, students are required to 

take a vocational qualification examination. When 

choosing practice questions, they should pay close 

attention to the real questions of the qualification 

examination to enhance students’ ability to obtain 

vocational qualification certificates. 

(2) Design the process of training week. Any 

successful teaching requires a detailed planning 

process [5]. When planning, we must fully consider 

the characteristics of this course, and consider how to 

cultivate students ‘ability to solve problems, develop 

innovation, and students’ practical skills. This 

requires the instructor to choose the exercises for the 

training week and encourages the students to solve the 

difficulties in the practice process. 

(3) Conduct a practical assessment. A good 

assessment model can play a role in checking, guiding, 

promoting, and motivating the effects of training [6]. 

In the context of school-enterprise cooperation, the 

assessment standards formulated by teachers must be 

consistent with the corporate practice goals and at the 

same time with the qualifications goals. In addition, in 

the assessment, it is necessary to evaluate and judge 

with a comprehensive quality, and to evaluate 

students’ learning ability, ability to solve practical 

problems, and innovation ability. 

4. CONCLUSION 

The traditional AutoCAD teaching focuses on the 

systemicity and integrity of the knowledge structure, 

and does not consider the actual production needs of 

the enterprise, resulting in students with strong 

theoretical operations, but lack of practical 

application. This AutoCAD training week changed 

the traditional teaching mode, taking students as the 

main body, giving full play to students’ subjective 

initiative, and in the school-enterprise cooperation 

environment, let students quickly and systematically 

learn the specific application of AutoCAD in 

production practice. Through the teaching reform of 

this AutoCAD training week, it will promote 

school-enterprise cooperation and help improve the 

professional quality of students, while also training 

the teamwork ability of students. 
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Abstract: with the development of social economy and 

science and technology, information technology 

becomes more and more important. At present, 

electronic information technology is one of the main 

productivities of the society, which promotes the rise 

of e-commerce and the rapid development of the whole 

social economy. In order to maintain the security of e-

commerce transactions, prevent the invasion of Trojan 

virus and protect the identity information of consumers, 

computer network security technology has been 

gradually applied to the field of e-commerce. It 

includes the setting of firewall, illegal intrusion 

detection, user data encryption technology and many 

other ways to protect the security development of e-

commerce. 

Keywords: Information Technology; Computer 

Network Security; E-Commerce 

 

1. INTRODUCTION 

The increase in the number of Internet users and the 

development of computer network technology are the 

two driving forces for the development of e-commerce. 

The development of China’s economy cannot be 

separated from the contribution of e-commerce. The 

development of network promotes the growth of 

consumption, the adjustment of industrial structure and 

the efficiency of resource allocation. From 2011 to 

2018, the scale of e-commerce transactions continues 

to expand, online retail sales continue to increase, 

cross-border e-commerce continues to make efforts, 

and physical goods are also growing steadily. All these 

evidences show that e-commerce provides many 

people with innovative platforms and development 

opportunities, various new industries are emerging, 

and China’s overall economic development is 

becoming more and more dynamic. Therefore, in order 

to maintain the consumption security of e-commerce, 

it is necessary to improve the application of computer 

network security technology. 

2. THE ORIGIN AND CONCEPT OF E-

COMMERCE 

In fact, e-commerce has a long history, back to Zhong 

guancun in 1994. In the warm April after the spring 

equinox, education and scientific research network 

engineering access to the Internet, and China has 

officially entered the era of Internet development [1]. 

In 1995, the concept of e-commerce took shape. 

According to the report “more powerful waves in the 

future: 20 years of China’s e-commerce development” 

released by China Internet Economics Research 

Institute of Central University of Finance and 

economics in Beijing, it can be seen that the period 

from 1995 to 2005 is the cultivation period of Internet 

development; from 2005 to 2015, the 10-year period is 

the innovation period of e-commerce; from 15 to 19 

years, the e-commerce is the innovation period In the 

period of vigorous development, e-commerce will 

contribute more to the economic development in the 

future [2-4]. 

Electronic commerce is the abbreviation of online 

transaction activity which takes information network 

as the carrier of communication and commodity 

exchange as the center. It can be simply summarized as: 

transfer offline goods to online for sale, integrate order 

information, and then send it to consumers, which is 

also one form of e-commerce. The other forms are 

ABC, B2B, C2C, etc. e-commerce is the product of 

network technology and the demand of social and 

economic development. Its outstanding advantages 

make e-commerce shine in the development process of 

20 years. 

3. HIDDEN DANGERS OF INFORMATION 

NETWORK SECURITY IN E-COMMERCE 

The central link of e-commerce is transaction. The 

content of the transaction is money, and the way is the 

transmission of information. If users choose goods and 

submit orders on the Internet, without a safe measure 

to ensure the safety of consumer information, the 

consequences will be unimaginable. The network 

provides people with very fast convenience, but the 

risk is also very large. Unlike entities, information 

network security cannot be saved with various 

measures. Now most carriers are information. If the 

security measures are not in place, it is easy for 

lawbreakers to steal users’ information through 

gateways and routers. 

In addition to the need to improve security measures, 

another is the Trojan virus. Now the Trojan virus is 

very advanced, and sometimes it cannot be effectively 

captured. These Trojan viruses will also copy 

themselves, spread to others, spread to others, and 

some users enter passwords through phishing websites, 

and identity information will be wiped out. In order to 

deal with the hidden dangers of network security in e-

commerce, on the one hand, in addition to the efforts 

of the website itself, on the other hand, users should 

improve their awareness of network security, and never 

believe in the phishing links that input account 

passwords, nor the strange network sharing. 

4. SPECIFIC APPLICATION OF NETWORK 
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SECURITY TECHNOLOGY IN E-COMMERCE 

(1) Firewall technology 

Firewall technology is now the most common 

technology in the network construction, and it is also 

the most widely used technology. Like the foundation 

of the building, it plays an important role in the whole 

network construction. The functions of firewall, such 

as proxy service, state monitoring, data filtering, are 

the common means of network security control. In 

other words, strong fire protection is very similar to the 

filter screen and isolation device seen in daily life. In 

the field of e-commerce, the position of firewall can be 

said to be very important. 

But the firewall is not enough. It can only defend 

against external virus invasion, but it can’t kill the 

illegal data inside the system. Passivity determines that 

the firewall can’t prevent the spread of files with virus 

in the computer or smart phone. Based on this, in order 

to ensure the security of the data not to be stolen, we 

need other means to help. We need to actively kill the 

virus information in the firewall to ensure the security 

of the data. 

(2) Illegal intrusion detection technology 

The illegal intrusion detection technology is created to 

make up for the passive type of firewall. Its biggest 

advantage is that it can carefully check and kill the 

virus inside the system. When there is a anomaly inside 

the system, the illegal intrusion detection technology 

can analyze the anomaly of the system, and make the 

behavior of security protection. The biggest advantage 

of illegal intrusion detection technology is that its 

detection process will not have any impact on the 

network condition. Illegal intrusion is a security 

detection technology independent of network 

transmission. It and firewall ensure the security of host 

operation and the continuity of network transmission. 

(3) Data encryption technology 

In addition to firewall and illegal intrusion detection 

technology, data encryption technology is also the most 

important security technology in the field of e-

commerce. Specifically, data encryption technology 

can be divided into two categories, one is asymmetric 

encryption (asymmetric cryptographic algorithm), the 

other is public key encryption. By using public key 

encryption as the main method, it can make the 

resource sharing of the network faster and maintain the 

security of transactions. Even if the encrypted data is 

obtained by hackers or lawbreakers, it cannot be 

cracked without a special key, which brings enough 

time for property recovery [3]. 

(4) Identity authentication technology 

Identity authentication information is the fastest 

developing information in the field of e-commerce, 

especially in the process of transaction, it can ensure 

the security of transaction information by identifying 

the fingerprint, voice and appearance of organism. Not 

only will there be identity authentication in the process 

of transaction, but also the fingerprint unlocking of 

Android, apple and other smart phones is a specific 

application of identity authentication information. 

However, the current trend of social development is 

more and more popular for identity authentication 

technology, which is not only the progress of 

technological development, but also the embodiment 

of mutual trust between people and the network. Other 

technologies include VPN, which is the data 

transmission of virtual network. It can be selected and 

applied according to different situations. 

5. CONCLUSION 

To sum up, the development of e-commerce is also the 

development of network technology [4]. In the future 

social development, the contribution of e-commerce to 

the economy will be greater and greater, and the 

requirements for the network security construction will 

be higher and higher. The development of e-commerce 

cannot be separated from the security network 

technology, which will affect e-commerce. The 

website builders should not only use advanced science 

and technology to ensure the safety of the network, but 

also improve the awareness of safety protection as 

consumers and network users themselves. They should 

actively report illegal links and jointly maintain the 

safety of e-commerce. 
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Abstract: There is a close relationship between 

vocational education and coordinated economic 

development, which has become a key research topic 

for the industry. This paper discusses the coordinated 
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a certain area. First expounds the present situation of 

economic development and vocational education 

reform in this area, then analyzes the relationship 

between vocational education and coordinated 
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1. INTRODUCTION 

Human resources are the most important resource in 

the 21st century, and there is a close relationship 

between it and economic development. Regional 

economic development cannot be separated from the 

support of talents. Therefore, since the 1990s, China 

has expanded the scale of colleges and universities, and 

the popularization has officially become the direction 

of the future development of colleges and universities. 

Therefore, it is of great significance to analyze the 

coordinated development of vocational education and 

economy based on grey correlation degree. 

2. CURRENT SITUATION OF ECONOMIC 

DEVELOPMENT AND EDUCATION REFORM IN 

A CERTAIN REGION AND SELECTION OF INDEX 

DATA 

2.1 Status of Regional Economic Development and 

Education Reform 

In order to strengthen the training of talents and 

promote the coordinated development of regional 

economy, and actively respond to the requirements and 

policies of the country, a region has achieved the goal 

of coordinated development of regional economy by 

promoting the reform of vocational education. After 

years of reform, the region’s economic development 

has entered a new stage. It is understood that by 2019, 

the region’s GDP is 600 billion yuan, up 25% 

compared with the same period last year. At the same 

time, the number of vocational colleges has gradually 

increased from 10 in 2010 to 19, and the number of 

junior college students has also increased by more than 

80%. Many of them have obtained national 

certification [1]. 

2.2 Indicator Data Selection 

In this paper, the number of vocational graduates in the 

region is taken as the index data, as follows: 

(1) Number of college graduates: 80,000 college 

graduates in 2014, 85,000 in 2015,100,000 in 

2016,110000 in 2017,130000 in 2018 and 145,000 in 

2019. 

(2) Regional GDP: in 2014, the GDP was 280 billion 

yuan, including 60 billion yuan for the primary 

industry, 120 billion yuan for the secondary industry 

and 100 billion yuan for the tertiary industry; 

The GDP in 2015 is 370 billion yuan, of which the 

primary industry GDP is 80 billion yuan, the secondary 

industry GDP is 180 billion yuan, and the tertiary 

industry GDP is 110 billion yuan; 

The GDP of 2016 is 390 billion yuan, of which the 

primary industry GDP is 80 billion yuan, the secondary 

industry GDP is 190 billion yuan, and the tertiary 

industry GDP is 120 billion yuan; 

The GDP of 2017 is 430 billion yuan, of which the 

primary industry GDP is 100 billion yuan, the 

secondary industry GDP is 200 billion yuan, and the 

tertiary industry GDP is 130 billion yuan; 

The GDP of 2018 is 510 billion yuan, of which the 

primary industry GDP is 110 billion yuan, the 

secondary industry GDP is 230 billion yuan, and the 

tertiary industry GDP is 170 billion yuan; 

The GDP of 2019 is 600 billion yuan, of which the 

primary industry GDP is 140 billion yuan, the 

secondary industry GDP is 280 billion yuan, and the 

tertiary industry GDP is 180 billion yuan. 

3. DATA PROCESSING 

After obtaining the regional economic and vocational 

education index data, the relationship between them is 

studied based on the grey correlation degree, the main 

reason is that this analysis method is more suitable in 

the case of less data sources. The analytical process is 

described below: 

3.1 Economic Employment 

We set the number of junior college graduates in 2014-

2019 as x1, X2, X3, X4 and X5. Then set the GDP of 

the primary industry as Y1, the secondary industry as 

Y2, the tertiary industry as Y3, and the GDP summary 

as Y4,The applied model is R=
1

𝑁−1
∑ ηij（𝑡）𝑁−1

𝑡=1 . The 

above data indicators are analyzed by grey correlation 

degree, and the analysis results are as follows: 

In this paper, we first list the subsets of GDP and the 

number of graduates in the region, 
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𝑋𝑖（𝑡𝑘）=[𝑋𝑖（𝑡1）...𝑋𝑖(tn)]

𝑌𝑖（𝑡𝑘）=[𝑌𝑖（𝑦1）...𝑌𝑖(𝑡𝑛)]
    𝑖, 𝑗, 𝑘 ∈ [1,2. . . 𝑛]; 

Then 
𝑋𝑖（𝑡𝑘）=[𝑋𝑖（𝑡1）...𝑋𝑖(tn)]

𝑌𝑖（𝑡𝑘）=[𝑌𝑖（𝑦1）...𝑌𝑖(𝑡𝑛)]
   𝑖, 𝑗, 𝑘 ∈ [1,2. . . 𝑛] 

On this basis, the correlation coefficients of the two are 

calculated as follows: 

△x(t)=x(t+1)-x(t);  △y(t)=y(t+1)-y(t); 

𝛿𝑥𝑖 = √
1

𝑁
∑ (𝑥𝑗𝑘 − 𝑥𝑗)𝑁

𝐾=1 𝛿𝑦𝑗 = √
1

𝑁
∑ (𝑦𝑗𝑘 − 𝑦𝑗)𝑁

𝐾=1 ; 

Based on η ij (t), the average correlation degree of 

subsets X and Y in time interval t is obtained: 

𝑅 =
1

𝑁−1
∑ ηij(𝑡)𝑁−1

𝑡=1 ; 

Finally, the analysis results are obtained as follows: 

The correlation between the number of graduates and 

the development of the first, second and third 

industries is 0.724, 0.798 and 0.754, respectively. As 

the junior college students will not be employed 

immediately after graduation, they need a certain 

buffer time, so the employment will be affected by the 

economic development trend. In short, the better the 

economic development, the more talent needed, the 

higher the social employment rate. The number of 

college graduates and the level of industrial 

development correlation can reflect the degree of 

coordination between the two, the two are proportional 

to each other. The results of the above analysis show 

that the degree of association between college 

graduates and the secondary and primary industries is 

high, so the following conclusions can be drawn the 

development of the first and second industries in the 

region helps to promote the reform of vocational 

education [2]. 

3.2 Talent Development for Coordinated Economic 

Development 

In the grey correlation degree, it is necessary to take 

the number of junior college graduates from 2014 to 

2018 as the parent sequence to realize the reflection of 

the training goal of vocational education talents. At the 

same time, the GDP, of the region 2015-2019 was 

selected to represent the economic development 

indicators. The year of the selected data varies, as the 

economic value created by graduates needs to be 

reflected in the second year. 

After the correlation analysis, the following results 

were obtained: 

The correlation between the number of junior college 

graduates and the development of the first, second and 

tertiary industries was 0.824, 0.887 and 0.753, 

respectively. Through comparative analysis, we can 

see that the number of junior college graduates and the 

primary and secondary industries have the highest 

degree of correlation. 

4. RESULTS ANALYSIS 

Through observation and analysis, we can see that 

vocational education has the highest correlation with 

secondary industry. This shows that the reform of 

vocational education is beneficial to the demand for 

talents in the development of secondary industry, so it 

promotes the development of secondary industry. And 

the demand for talents in the development of secondary 

industry is roughly in line with the number of 

vocational education talents training. 

The area of this study belongs to the industrial city, and 

the secondary industry is the pillar of its economic 

development, so the reform of vocational education in 

this area will meet the needs of industrial development 

as the goal. Therefore, the reform of vocational 

education is in line with the coordinated development 

of economy. The talents trained by vocational 

education have injected vitality into the development 

of secondary industry. 

But from the perspective of tertiary industry 

development, vocational education and tertiary 

industry development is not highly related, the 

coordination between the two is poor. This indicates 

that there is no close relationship between vocational 

education and the development of tertiary industry, and 

the talents trained by vocational education play a 

limited role in the development of tertiary industry. 

The reason for this situation may be the number of 

talent training or the lack of talent ability. 

In view of the above problems, it is suggested that 

vocational education should strengthen the reform and 

adjust the training strategy of talents in the tertiary 

industry in order to solve the problem of insufficient 

number and quality of talents in the tertiary industry, 

so as to enhance the correlation between vocational 

education and the development of the tertiary industry, 

and give full play to the role of talents in promoting 

economic development. 

5. CONCLUSION  

To sum up, under the background of the new period, 

the coordinated development of regional economy 

cannot be separated from the support and help of 

vocational education. Therefore, all regional 

government departments and colleges and universities 

should take the industrial development situation as the 

basis, reform and optimize the training strategy of 

professional talents, cultivate the talents needed by the 

society, to promote the coordinated development of 

regional economy. 
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Abstract: In recent years, the process of modernization 

and Informa ionization in our country has been 

advancing continuously. As a new mode of network 

teaching, MOOC has been widely used in computer 

network teaching. This paper briefly expounds the 

characteristics of computer network course based on 

MOOC. And from the three aspects of pre class, in 

class and after class, this paper analyzes the application 

of MOOC during computer network, and hope to 

improve the teaching quality using this new teaching 

mode. 
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1. INTRODUCTION 

As a compulsory course for computer major, it is very 

important to study computer network under the 

background of the rapid development of the Internet at 

present. Influenced by the times environment, 

computer network learning is no longer limited to 

offline teaching, and the emergence of online courses 

has fundamentally overturned the traditional teaching 

mode. Therefore, colleges and universities and 

teachers should strengthen the research and application 

of the platform to realize the efficient teaching of 

computer network. 

2. CHARACTERISTICS OF “COMPUTER 

NETWORK” COURSE 

Through the research on the application of mu course 

in teaching in colleges and universities, mu course 

usually has the following aspects, including discussion 

area, test and operation area, courseware area, 

announcement area and course introduction area, etc. 

Compared with the traditional offline computer 

network course, mu course has better learning 

resources and is more systematic at the same time. At 

the same time, the online course platform has a large 

scale, which is mainly reflected in the large number of 

online learning, which can affect more audiences. 

Students can also study anytime, anywhere according 

to their own needs, breaking through the limitations of 

the original computer network classroom in time and 

space. In the traditional computer network teaching, 

the teacher is the main body of the classroom, and the 

admiration class fully respects the main position of the 

students, effectively arouses the students’ enthusiasm 

for learning and increases the vitality of the computer 

network course. 

3. THE APPLICATION OF MOOC IN THE 

TEACHING OF COMPUTER NETWORK 

3.1 Pre-school 

In the past teaching mode of computer network course 

in China, it is difficult for teachers to complete the 

mapping work for each student in the pre-class stage, 

but the application of MOOC can help teachers to 

analyze the learning situation of students at all levels. 

MOOC platform provides students with scientific and 

reasonable test questions and related questionnaires, 

students can provide their own accurate information to 

the teaching team through online test answers and other 

ways. On this basis, the teaching platform will analyze 

the specific situation of students and make appropriate 

evaluation. If the platform evaluates students’ lack of 

basic computer knowledge based on pre-school tests, 

then teachers can use it as a reference to advance the 

curriculum line targeted adjustment to achieve the 

overall level of teaching. 

3.2 Courses 

The application of Mu course in computer network 

teaching can make full use of its advantages of 

informatization and improve students’ learning level. 

Although teaching video in MOOC is generally short, 

its content is very refined. Teachers can use modern 

multimedia means and materials to help students 

understand knowledge better. For example, the 

contents of the routing table contained during 

computer network, in the traditional offline teaching, 

teachers usually simply draw it out with chalk on the 

blackboard, but it is generally difficult for students to 

understand thoroughly. In the class, teachers can use 

various drawing software flexibly to show the road 

map more intuitively and vividly come out to help 

students understand knowledge points more deeply. 

The computer network teaching under MOOC not only 

has the advantage of traditional teaching mode, but 

also enhances the interaction of students’ learning. 

Most of the teaching videos in MOOC contain 

knowledge explanation corresponding to the teaching 

content, plus various types of practice tests and 

multimedia display means, which can help to stimulate 

students’ enthusiasm for learning, and is of great 

significance to improve students’ learning efficiency. 

The knowledge of each chapter should be taught in a 

structured way according to the course schedule. 

Taking the learning of “IP address” as an example, 

students should understand the detailed classification 

of IP address before learning the knowledge of IP 

subnet division, to avoid the phenomenon of difficult 

understanding [1]. 

3.3 After Class 
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At present our country has many kinds of network 

course platform, most have the study forum pattern, but 

its design way has the difference. The online course 

platform adds a learning forum to the content of the 

chapter, so that students can enter their discussion area 

after each chapter is finished. This type of discussion 

area is more rigorous in content and structure and can 

meet the individual needs of learners. When students 

have questions about a problem, they can participate in 

the discussion by posting posts in the discussion area. 

This type of post is arranged and sent to the teacher’s 

office for centralized answers. The discussion mode of 

MOOC platform is helpful to improve the teaching 

water level of computer network course, and teachers 

can master the students’ specific learning situation 

through the content discussed in chapters, and design 

the following teaching content based on this [2]. 

MOOC platform compared with other network 

platform has a special assessment method. Computer 

network courses have the characteristics of strong 

practical, teachers in the teaching of theoretical 

knowledge can be combined with teaching video to 

complete. And in the operation, students can also 

through the special computer knowledge training to 

play the same learning effect as the laboratory, such as 

the configuration of routers, adjust various servers and 

set the customer’s IP address and other practical 

knowledge. MOOC for this kind of knowledge for 

students to provide a virtual software, and set up 

assessment function. This function not only exercises 

the practical operation ability of the students, but also 

can fully mobilize the enthusiasm of the students to 

learn, and effectively improve the learning quality of 

the students in the computer network course. 

4. CONCLUSION  

To sum up, the application of MOOC to computer 

network course teaching in the new period plays an 

important role in improving the teaching mode and 

improving the teaching efficiency. Teachers should 

change the traditional teaching idea, fully realize the 

importance of MOOC, and at the same time, strengthen 

the application of MOOC and improve the teaching 

effect. 
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Abstract: Three Full Education is one of the most 

important indicators of education at present, which 

requires that the whole staff education, the whole 

process education, all-round education. The 

implementation of applied college music culture in the 

process of practical education and characteristic 

campus culture education is an important driving force 

to promote school construction, student cultivation and 

social development. Based on this, this paper will 

mainly focus on the “three full education” perspective 

of applied college music culture in practice education 

and characteristic campus culture education in the 

construction of the way to play a specific analysis and 

discussion. 
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1. INTRODUCTION 

Three Full Education is a new educational concept put 

forward under the background of current education, 

which meets the requirements of the development of 

the times. The practical education of music culture 

through the way of “three full education” is helpful to 

the achievement of practical education and 

characteristic campus culture education goal in applied 

colleges and universities. Therefore, we must take 

effective measures to implement the organic 

combination of “Three Full Education” and music 

culture practice education. Therefore, we will focus on 

several ways to play the functions of applied college 

music culture in the construction of practical education 

and characteristic campus culture education from the 

perspective of “Three Full Education”, so as to 

facilitate the future application-oriented colleges and 

universities to achieve the construction goal of 

practical education and characteristic campus culture 

education [1,2]. 

The teaching goal of applied colleges and universities 

is usually that all students can have their own strengths 

after graduation, and the same is true in the process of 

educating people in the practice of music culture in 

colleges and universities. All students can get the 

opportunity to participate in music culture education, 

edification is an important index to achieve teaching 

goals in colleges and universities. Full participation is 

also one of the aspects in the perspective of “three 

complete education “. Therefore, full participation is 

one of the important aspects of music culture practice 

education and characteristic campus culture education 

in applied colleges and universities. 

For example, colleges and universities can carry out 

music culture elective courses for students. First of all, 

music culture electives can be divided into 

instrumental music, vocal music, appreciation and 

other different types of draft; secondly, students are 

free to choose, and each student must sign up to 

participate; in addition, colleges and universities can 

also music education electives credit into the final total 

score, which is of great help to stimulate students to 

receive music culture education, thus effectively 

mobilize the enthusiasm of all students to participate, 

but also play the role of practical education and 

building characteristic campus culture. This shows that 

the entire staff take part in the practice of music culture 

is an important measure of applied university music 

culture in the construction of practical education and 

characteristic campus culture education from the 

perspective of “Three Full Education”. 

2. MUSIC CULTURE EDUCATION 

Music culture contains a relatively wide range of 

aspects, so all-round music culture education for 

students is one of the essential requirements. All-round 

music culture education can be carried out from two 

important aspects: theoretical knowledge education of 

music culture and practical knowledge education of 

music culture, to carry out all-round music education 

for students [3]. It is also one of the important means 

to realize the practical education of applied colleges 

and universities and the construction of characteristic 

campus culture education. 

For example, the theory of music culture education to 

develop knowledge. First of all, colleges and 

universities can offer music theory knowledge courses, 
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hire music instructors from relevant majors to be 

lecturers to teach students the theory knowledge 

related to music culture, so that students can have good 

theoretical guidance in the process of specific music 

practice, also enrich students' knowledge of music 

culture. In addition, the practice of music culture 

education to carry out training. Colleges and 

universities can set up courses for the teaching of 

musical instruments, such as piano and violin, and 

colleges and universities can also arrange the 

examination of musical instruments into the teaching 

process to encourage students to participate in the 

examination. As a result, students can learn about 

musical instruments in practice. Therefore, all-round 

education is one of the important operations of music 

culture education and campus culture education. 

3. THE WHOLE PROCESS TRAINS THE 

UNIVERSITY MUSIC TALENTED PERSON 

The cultivation of talents is often not accomplished 

overnight, but needs a long practice, complete process 

to achieve. And the characteristic campus culture 

educates the person construction also cannot be 

achieved in a short time, what needs is more 

investment and more pay. Therefore, applied colleges 

and universities should abide by the principle of “Three 

Full Education”, train the music practice talents of 

colleges and universities in the whole process and build 

the characteristic campus culture to educate people. 

For example, first, colleges and universities can 

appoint several tutors for music culture teaching, and 

divide students into classes to assign a teacher for 

music teaching in each class. The tutor is responsible 

for the whole process of music culture training of 

students in the whole class. Secondly, colleges and 

universities can test students’ music culture learning at 

each stage, written test and oral test are feasible, to test 

students’ learning of music culture at each stage. 

Finally, for graduates, schools can also provide 

corresponding music training and related post 

internship opportunities. In this way, colleges and 

universities will truly achieve the requirements of the 

whole process of training college music talents. 

4. CONCLUSION 

From the perspective of Three Full Education, applied 

college music culture plays an important and positive 

role in the construction of practical education and 

characteristic campus culture education. To sum up, 

the full participation in music culture practice, all-

round music culture education and the whole process 

of training college music talents are one of the most 

important functional indicators for applied college 

music culture education, which is worthy of in-depth 

study and discussion in the current applied colleges and 

universities, so as to continuously promote the 

construction of practical education and characteristic 

campus culture education in applied colleges and 

universities [3]. 
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Abstract: with the rapid development of the society, the 

fierce competition, and the higher requirements for 

various professional posts, the educators in our country 

have also had some problems due to the excessive 

pressure. They are not fully motivated to enter the 

industry at first, and they begin to feel tired about their 

work. This kind of emotion not only has a great 

influence on Teachers’ psychology and even life, but 

also affects the development of education in China. 

Next, we will explore the psychological counseling 

methods of College Teachers burnout. 

Keywords: College Teachers; Job Burnout; 

Psychological Counseling; Effective Strategies 

 

1. INTRODUCTION 

Occupational stress refers to the pressure that makes 

the individual target threatened in the working 

environment, which continuously and long-term 

affects the individual, and causes a series of negative 

effects on the individual, psychological and 

physiological will have some effects. For the 

profession of college teachers, moderate pressure can 

make them more motivated, help them to enhance their 

confidence, and face their work with a more positive 

attitude [1-3]. But too much pressure will make 

teachers feel tired, not only affect teachers’ mental 

health, but also affect teachers’ work. Next, we will 

analyze the pressure sources of teachers and the 

effective strategies of psychological counseling of 

College Teachers’ burnout. 

2. THE SOURCE OF PROFESSIONAL PRESSURE 

OF COLLEGE TEACHERS 

Teachers in Colleges and universities are the 

transmitters who directly input fresh talents to the 

society. They should devote themselves to the 

development of students’ knowledge and ability 

education, practical ability, employment ability, and 

even all aspects of students’ entering the school should 

be taken responsibility by teachers. With the fierce 

social competition and the deepening of reform in 

Colleges and universities, the pressure on teachers is 

increasing. Since American clinical psychoanalyst 

Herbert J. Freudenberg first introduced the term job 

burnout into the field of psychology in 1974, the 

western and Chinese academic circles have attached 

great importance to it. From August to September 2005, 

the Institute of organization and human resources of 

the school of public management of Renmin 

University of China and Sina education channel 

conducted a questionnaire survey on 8699 teachers 

named “2005 Chinese teachers’ occupational stress and 

mental health”. Nearly 30% of the respondents had 

serious job burnout, 58.5% had moderate job burnout 

and 86% had certain job burnout. The results show that 

the proportion of job burnout in China is higher than 

that in the United States, and the situation in China is 

worrying. 

In view of this problem, we need to attach great 

importance to teachers, and pay attention to protect 

teachers and guide teachers’ burnout. 

3. EFFECTIVE STRATEGIES FOR 

PSYCHOLOGICAL GUIDANCE OF COLLEGE 

TEACHERS JOB BURNOUT 

3.1 The Education Administrative Department Sets up 

A Guarantee System for University Teachers 

The purpose of setting up the security system is to let 

teachers have a suitable and comfortable working 

environment, and to exert appropriate working 

pressure on teachers. The research shows that “the 

teacher’s job burnout has a very significant negative 

correlation with the social support: the more social 

support, the less job burnout, thus establishing a good 

social support system has a buffer effect on the 

teacher’s job burnout”. Therefore, the education 

administrative department should set up a targeted 

security system for college teachers, protect the 

legitimate rights and interests of teachers by 

formulating various policies, advocate that everyone 

care, support and cooperate with teachers’ work, build 

a good atmosphere for teachers’ working environment, 

and provide teachers with strong cognitive and 

emotional support in spirit, so that teachers can 

increase their professional hearts Resonance, let 

teachers more and more immersed in their own career, 

more and more like this career, in their own education 

work can have their own sense of achievement. 

3.2 Improve Various Systems from the Perspective of 

Teachers 

We now pay attention to the democratization of the 

system, so for a series of systems of teachers, schools 

should fully open the decision-making process, and 

accept the opinions of teachers, and try to make the 

results bring the greatest independent rights and 

freedom rights to teachers. Education administrative 

departments also need to improve the health insurance 

system. Schools always pay attention to the mental 

health of students, for fear of too much pressure on 

students, and set up corresponding counseling courses 

to enhance the mental construction of students. But 

schools should also pay attention to teachers’ mental 
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health, timely conduct psychological counseling for 

teachers, and carry out activities to improve teachers’ 

ability of pressure resistance and psychological quality. 

Education administrative departments should also 

adopt more teachers’ opinions, because in the past, 

teachers only obey the arrangements, and can’t express 

their opinions in the decision-making of various 

systems, and many of the opinion reporting 

mechanisms are only superficial in-depth popular 

feeling, and they won’t really take teachers’ opinions. 

Whether it is the implementation of policy changes or 

curriculum changes, teachers should be informed in a 

timely manner, ask their ideas, and adjust according to 

the opinions of teachers. In addition, principals should 

provide more opportunities for teachers to participate 

in decision-making in Colleges and universities, and 

share the decision-making process, so that teachers 

have a stronger sense of responsibility and belonging. 

When making relevant decisions, schools should also 

try to explain the purpose and significance of the 

decision to teachers, and really care about teachers, so 

that teachers can feel the respect from the school. 

3.3 Establish A Good Teacher-Student Relationship 

With Students 

Teachers always give students a serious feeling. 

Students are awed by teachers, and sometimes students 

are most afraid of asking questions. Therefore, teachers 

should soften their tone and not be too serious. Only 

when the relationship between teachers and students is 

close, can teachers understand the students’ ideas about 

the classroom, and work together to make the 

classroom full of interest, so that the classroom can 

become a high-quality classroom, which is the goal of 

everyone’s common struggle, and can enhance the 

sense of achievement of teachers. Now the students’ 

personality is prominent. If the teacher is a little severe, 

it will cause the students’ resistance, so that the 

teachers’ work cannot be effectively understood, and 

then add to the teachers’ troubles. Therefore, teachers 

should have good quality, care for students more, 

establish a good relationship between teachers and 

students, and build mutual trust. After all, students are 

students and have certain dependence on teachers, so 

this time is also a good time for teachers to cultivate 

relations with students. If the relationship is well 

established, teachers’ worries about what happens in 

the class can be weakened. So, teachers should 

establish a good relationship between teachers and 

students. 

3.4 Teachers have Their Own Ways to Reduce Stress 

and Confirm Their Career Goals 

In fact, most of the teachers in the period of burnout of 

professional development are relatively rich in 

teaching experience, and they are often the backbone 

teachers in the school. Therefore, while giving full play 

to their previous education and teaching experience, 

they should strengthen their own learning and charging, 

theorize and improve their education and teaching 

experience, formulate 5-10-year development plan, 

and transform themselves from experienced teachers to 

experienced teachers Rich creative expert teacher, 

looking for a new sun in his career. Teachers should 

also straighten out their own mentality and have “great 

love” for students’ education. Straightening out their 

own mentality first is to strengthen teachers’ sense of 

professional happiness. Education is not sacrifice but 

enjoyment; education is not repetition but creation; 

education is not meaning of making a living but life 

itself. The profession of teacher itself is not a great 

career, but like a lamp, which “lights up” students as 

well as themselves. Change your perspective, change 

your work style, and take education as the best way to 

realize your life value. Teachers should know that their 

profession is very noble, and they should be proud of 

what they have done. Such psychological suggestion is 

also a kind of counseling method. 

4. CONCLUSIONS 

The profession of teacher is very noble. For the 

development of our country’s education, we should pay 

a lot of energy and time, so no matter in society or in 

school, we should take good care of teachers. The 

society has more tolerance for teachers and tries to 

cooperate with teachers’ work as much as possible. 

When making some decisions, schools should take care 

of teachers’ emotions, take teachers’ suggestions, and 

respond to some situations reflected by teachers. And 

teachers themselves should have their own ways of 

persuasion, find their own slack in time, deal with their 

own problems in time, if they can’t deal with it, they 

should also turn to institutions in time. 

ACKNOWLEDGEMENTS 

This paper is the phased research achievement of 

Jiangsu Province University Philosophy and Social 

Science Research Fund Project “Research on 

psychological problems analysis and psychological 

counseling program of university teachers in the new 

era” (No. 2018sjsz183). 

 

REFERENCES 

[1]Ye Yuxia. Causes and Countermeasures of research 

burnout of Higher Vocational Teachers Based on 

attitude theory [J]. Vocational Education Forum, 2012 

(36): 21-23. 

[2]Hou Yongxing. Senior high school teachers spend 

their job burnout through scientific research [J]. 

Electronic Journal of the new era of Education 

(teacher’s Edition), 2014 (29): 269. 

[3]Hua Jia, Bai Shuangyou, Yang Min, et al. Current 

situation and analysis of research burnout of teachers 

in Higher Vocational Colleges in Jiangsu Province [J]. 

Value engineering, 2015 (34): 247-248. 

 

116

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



Network Security Management Based on 

Artificial Intelligence and Internet of Things 

Application 
 

Yueqi Zeng 

Guangxi Vocational & Technical Institute of Industry, Nanning, Guangxi, China 

 

Abstract: in recent years, the development trend of 

information technology is very rapid, in which 

artificial intelligence and internet of things are the 

products of the development of information technology, 

but also an important part of the information 

technology system, and these two technologies are 

widely used in video monitoring, robot manufacturing 

and other industries, making people's production and 

life more convenient, but their application also poses a 

certain threat to network security management. how to 

carry out effective network security management in the 

application environment of artificial intelligence and 

internet of things is the problem that this paper will 

analyze. 
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1. INTRODUCTION 

For the two technologies of artificial intelligence and 

Internet of things, its effective application can realize 

the communication between people and things, 

between things and things, and promote the long-term 

development of network information technology. In 

addition, people can develop various types of software 

and hardware systems with the aid of artificial 

intelligence technology, which can also promote the 

development of Internet of things to the direction of 

intelligence and automation. At the same time, it also 

has an adverse impact on the effective development of 

network security management, which makes personal 

information and enterprise information have the risk of 

leakage. In this case, relevant departments need to add 

Pay more attention to network security management. 

2. NETWORK SECURITY IN THE APPLICATION 

ENVIRONMENT OF ARTIFICIAL INTELLIGENCE 

AND INTERNET OF THINGS 

At present, people pay more and more attention to 

science and technology, and the development speed of 

science and technology has become faster and faster. 

The two technologies, artificial intelligence and 

Internet of things, are the products of the current 

development of science and technology, and the 

application scope of these two technologies has 

become more extensive. Many software and hardware 

systems are developed under the combination of these 

two technologies. For example, the two systems of 

smart city and industry 4.0 are developed under the 

combination of artificial intelligence technology and 

Internet of things technology. The operation principle 

of smart city system is to achieve strict monitoring of 

urban traffic intersections with the help of optical fiber 

network, big data, cloud computing and other 

advanced technologies, so as to create a high-level 

underground pipe network system, so that people's 

information processing problems can be solved, and at 

the same time, it can help people to identify and track 

related targets. Industry 4.0 system integrates cameras, 

TV walls, sensors and other hardware devices to realize 

the transmission and sharing of various data and 

information in industrial production and operation [1]. 

Even though these systems provide greater 

convenience for people’s life and work in the 

application process, there are still many security 

problems in the operation process of these systems, 

which leads to the threat to people’s information 

security. Among them, the infringement of network 

virus will make all kinds of electronic documents 

infected and severely damaged. What's more, it will 

cause a variety of security protection software to stop 

running, and can delete the relevant documents, so that 

the backup files of the system are lost or damaged, thus 

causing great losses to users. Even some virus software 

has certain blackmail, worm virus has this 

characteristic, this kind of virus will attack the host 

computer, and may encrypt all the files existing in the 

host computer, so as to threaten the computer users to 

send ransom to them, so as to seek interests through 

this abnormal channel. These are all network security 

issues, which need relevant departments to strengthen 

the management of network security and improve the 

security of user information. 

3. NETWORK SECURITY MANAGEMENT 

UNDER THE APPLICATION OF ARTIFICIAL 

INTELLIGENCE AND INTERNET OF THINGS 

3.1 Strengthen the Research and Development of 

Network Security Defense Technology 

In the current Internet information age, the 

development of artificial intelligence technology and 

the Internet of things is particularly rapid, and the 

attack ability of viruses and Trojans has become 

stronger, and their own privacy has gradually improved. 

This kind of viruses and Trojans can "transform" into 

normal files and be stored in the application system by 

the user, to realize long-term sojourn, and will trigger 

suddenly, and then the information security of users 

has a great negative impact. In this case, the previous 
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network security management technology has been 

unable to effectively resist the attacks of these viruses 

or trojans, which requires the relevant departments to 

carry out scientific and reasonable improvement and 

innovation of network defense technology, through the 

comprehensive analysis of virus Trojans and various 

defense technologies, develop a more defensive and 

advanced security defense technology. Relevant 

departments can integrate a variety of anti-virus 

software and technologies, such as Trojan killing, virus 

detection, etc., to form a comprehensive security 

defense mode, which can analyze, evaluate and 

respond to the security risks of the whole computer 

system, and reduce the security risks in the software 

and hardware system [2]. 

3.2 Strengthen the Analysis of Network Security Risks 

Relevant departments should also do a good job in the 

prevention of network security. We can establish the 

corresponding security risk analysis system to achieve 

the analysis and prediction of network security and 

improve the prevention of network security risks. 

Based on the application of artificial intelligence 

technology and Internet of things technology, more 

hardware and software resources are applied to related 

systems, including smart phones, computers, digital 

TV, etc., while software resources include various 

application systems, information processing systems, 

security defense systems, etc. These software and 

hardware resources will generate a large number of 

system logs in the normal operation process, and the 

generated system logs will be timely transmitted to the 

corresponding data collection system, and then the 

system logs will be processed, and the information will 

be transmitted to the specific network security risk 

analysis system, which will normalize the relevant data 

information By constructing a matrix data structure, 

and then through the effective application of BP neural 

network, support vector machine and other technical 

means, we can realize the scientific analysis of data 

information, and integrate the data information with 

threats and abnormalities, so as to create a more 

comprehensive risk analysis system, which can also 

make the network security problems be found in time, 

and get Effective solution.  

3.3 Strengthen the Evaluation of Network Information 

System 

Relevant departments also need to evaluate the 

network system effectively, to discover the security 

loopholes in the operation process of various software 

and hardware resources in time. According to relevant 

standards, the network security management 

department can assess the security risks and loopholes 

in various software and hardware systems in a 

scientific way, and carry out the corresponding level 

division work, which can be divided into excellent, 

good, medium, poor In order to give full play to the 

role of network security management, improve the 

security of the network system, and keep it in normal 

operation state, we should pay attention to the network 

security loopholes of level difference and level 

difference, and take reasonable and effective measures 

to prevent them. In addition, the network security 

management department can also strengthen 

cooperation with relevant scientific research 

departments, combine the characteristics of Internet 

system and virus Trojan horse, use advanced artificial 

intelligence and Internet of things to establish a 

scientific network security assessment system, and 

apply it to the whole Internet system, at the same time, 

relevant departments should strengthen the 

management of network operation , collect all kinds of 

software and hardware operation data information 

together, and summarize them into the network 

security evaluation system, so that they can find 

problems in the operation of the software and hardware 

system through the processing, analysis and evaluation 

of relevant data information, and then carry out timely 

antivirus, so as to improve the security of the network 

and realize effective network security management [3]. 

4. CONCLUSIONS 

Through the above analysis, the effective application 

of artificial intelligence and the Internet of things has 

promoted the development of the Internet, and 

improved people’s convenience in life and work. At the 

same time, the risk of network security has gradually 

increased. Hackers, viruses and other attacks on the 

network have increased the problem of network 

security management. In this case, relevant 

departments need to strengthen the importance of 

network security defense to ensure the security of 

network operation. 
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Abstract: With the development of the Internet, the 

way of learning without leaving home is becoming 

popular. This approach is more convenient and quicker, 

but there are many problems emerging in it. Such as 

learning status, whether study, stage examination and 

other aspects still have problems. These problems 

greatly limit the development of network learning 

system. This paper takes face recognition technology 

as a solution to the problem to explore the application 

of face recognition technology in network learning 

system. 

Keywords: Face recognition technology; Network 

learning system; Application 

 

1. INTRODUCTION 

Because the network learning system is mainly taught 

by video or live broadcast. Therefore, whether the 

students are studying, whether the students are in class 

and other issues have become the focus of the network 

learning system to break through. and face recognition 

technology is based on human face features, through 

the transmission of pictures and video streams, 

according to computer analysis, to identify the identity 

of each face [1]. Therefore, the reasonable use of face 

recognition in the network learning system can 

effectively solve this key problem. 

2. BEFORE CLASS, FACE RECOGNITION 

TECHNOLOGY IS USED TO TEST WHETHER 

STUDENTS COME TO CLASS 

The traditional face-to-face teaching method, teachers 

and students are in the real situation under the face-to-

face communication, teachers can be very good 

through the state of students to judge the state of 

learning. And with the change of life rhythm and the 

development of the Internet, online learning has 

gradually become the way parents choose [2]. 

In the network learning, the teacher through the way of 

live or video to teach, this way causes the teacher 

cannot grasp the student’s study state at any time, even 

appears the student to find someone to replace the class, 

puts the picture in the camera to do other things this 

kind of situation. This not only does not achieve the 

purpose of teaching, but also provides space and time 

for students to play. And face recognition technology 

is based on human face features, through the input face 

image and video stream, to determine whether there is 

a face and face identity technology. So, face 

recognition technology can be used in the process of 

network video teaching. Before students attend classes, 

log on to the Internet when learning system, we can 

detect whether students are in class by face recognition, 

to achieve the real teaching purpose and ensure the 

students’ learning efficiency. 

For example, in online video learning, students find 

someone to replace the class or take photos in front of 

the camera such a problem. When the students register 

the network learning system, the network learning 

system must collect the face features of the students in 

advance, and store the corresponding account number 

of the students to the database. Then face recognition 

technology into the network learning system login 

interface. when students log on to the online learning 

system. After entering the platform account password 

and verification code, students jump to the face 

recognition interface. Then face recognition 

technology through the student registration account, to 

find the previous collection of students face features, 

the current login the students do the matching. After 

students pass face recognition, they enter the network 

learning system. In this way to determine whether the 

student is personally logged in. Students face 

recognition detection before class to ensure that they 

are learning. 

3. IN CLASS, FACE RECOGNITION IS USED TO 

DETECT WHETHER STUDENTS ARE IN 

NORMAL CLASS 

In the network learning system, because of the problem 

of more students and less teachers, most of them use 

the way of webcast to teach. Because of the limitation 

of teaching methods, teachers cannot see the interface 

of all students, and can only communicate through the 

way students’ type. Such a teaching method, resulting 

in students only login to the interface to run out to play, 

students did not hear the teacher’s lecture content 

situation. And the characteristic of face recognition 

technology is that if there is no face, there will be 

undetectable situation. So, during the class, network 

learning can be used by face recognition technology to 

detect students’ faces at random [3], and avoid the 

situation of students skipping classes. 

For example, for the network learning system, students 

appear only after the login interface to skip classes. The 

network learning system can detect students on a 

regular basis in class. The online learning system can 

extract time in a way like “raffle”. For example, six 

minutes, thirteen minutes, twenty-four minutes, thirty-

three minutes. After each detection result, the face 

recognition technology passes the detected situation to 

the network learning system, and then the network 

learning system passes to the teacher’s interface. And 

119

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



every pre-class test time must be re-extracted to avoid 

students caught Between them. Through this way to 

ensure that students do not appear the situation of 

skipping classes, to ensure the learning state of 

students. 

4. AFTER CLASS, FACE RECOGNITION IS USED 

TO PREVENT STUDENTS FROM CHEATING 

In the online learning system for students to test, 

teachers can only get students presented papers, not a 

good grasp of the process of students answering 

questions. Such a situation may cause students to cheat. 

Not only cannot really detect the student’s previous 

period of learning results, but also let students develop 

the bad habit of ease and toil. Face recognition 

technology is characterized by face detection, if there 

is no face in front of the camera or appear occlusion, 

face recognition technology will appear undetectable 

situation. This feature of face recognition technology 

can be used to detect the state of students in the 

examination process, thus avoiding Avoid cheating 

among students. 

For example, for the network learning system 

examination link no one invigilated situation, can use 

face recognition technology to replace the role of 

invigilation. For example, face recognition technology 

can be added to the network learning system in class 

test and stage evaluation. In the examination, face 

recognition technology real-time detection of students’ 

faces. If there is occlusion or no face, face recognition 

technology passes suspicious information to the 

network learning system. The network learning system 

detects the student’s status through the camera, then 

passes to the teaching teacher, the teacher again carries 

on the reminder to the student. In this way to avoid 

cheating students to achieve real test purpose. 

5. CONCLUSION 

The continuous development of network learning 

system provides great convenience for students to learn. 

In the process of development, high-tech products such 

as face recognition technology can be used to innovate. 

Improve the efficiency of network learning, enhance 

the credibility of network learning, so that the network 

learning system continues to develop to good aspects. 
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Abstract: In recent years, with the continuous 

development of higher education, people pay more and 

more attention to mathematical probability statistics. 

Probability statistics can be widely used in higher 

mathematics. It not only saves a lot of learning time for 

students, but also plays a very important role in the 

learning and development of higher mathematics. The 

combination of mathematical modeling and probability 

statistics has become the mainstream of higher 

mathematics teaching methods, further improving the 

comprehensive learning level of students. However, in 

the process of the integration of mathematical 

modeling and probability statistical analysis, there are 

inevitably some problems, which hinder the 

development of higher mathematics. In view of these 

problems, this paper will briefly explore the 

application of statistical analysis in mathematical 

modeling to add a driving force for the rapid 

development of Higher Mathematics in China. 
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1. INTRODUCTION 

Mathematical modeling is one of the means to solve 

various problems by using mathematical tools. The 

purpose of mathematical education is not only to teach 

students mathematical knowledge, but also to give 

students the method to solve practical problems by 

using the knowledge they have learned. The essence of 

mathematical modeling is to investigate, collect data 

and data, observe and study the inherent laws and 

characteristics of some difficult problems in real life 

and in the process of mathematical learning, grasp the 

main characteristics of the problems, abstract and 

simplify them, and then establish the quantitative 

relationship that can reflect these problems, so as to 

achieve the purpose of solving the problems. 

2. OVERVIEW AND DEVELOPMENT HISTORY 

OF PROBABILISTIC ANALYSIS 

In the 15th century, there was the theory of probability 

in human beings. Among them, the famous 

mathematician pituitaries in Italy was the first to 

publish the theory of probability. This book is the 

prototype of the earliest probability statistics, and 

formed a wave of research on probability theory, which 

led many mathematicians to invest in the study of 

probability statistics. In the 18th century, probability 

statistics has become a discipline, which has been 

taught all over the world; especially the theory of 

probability analysis has become the general principle 

of probability statistics. In 1993, Kolmogorov 

published the foundation of probability theory, which 

puts forward six axioms, and explains the whole 

content of probability theory completely with these six 

axioms [1]. 

3. PROBLEMS IN THE INTEGRATION OF 

MATHEMATICAL MODELING AND 

STATISTICAL ANALYSIS 

3.1 The Influence of Exam-Oriented Education 

The application of mathematical modeling is very 

extensive in the field of mathematics education. 

However, with the continuous development of 

education, higher requirements are put forward for 

teachers and students, especially under the influence of 

the current exam oriented education, more and more 

teachers excessively pursue students’ learning 

achievements, only pay attention to the good and bad 

of students’ learning achievements, adopt 

indoctrination to make teaching and learning methods, 

and ignore the development of students’ thinking, 

which to a certain extent affects students’ mathematics 

The growth of modeling ability. It is necessary to know 

that mathematics is a subject that pays more attention 

to thinking. If teachers adopt this teaching method in 

the teaching process, it will seriously suppress the 

development of students’ thinking and have a negative 

impact on their future learning and growth. This kind 

of teaching method of quick success and instant benefit 

will also have a more and more serious impact on 

mathematical modeling. 

3.2 Inaccurate Statistical Analysis Modeling 

Objectives 

In the mathematical modeling of mathematical 

statistical analysis, because some contents are not 

complex, many teachers do not pay attention to the 

problem of mathematical modeling and think that 

modeling is not necessary in the teaching process of 

probability statistics, which leads to the phenomenon 

of inaccurate mathematical modeling objectives. This 

phenomenon will lead to the teacher’s lack of correct 

psychological guidance to students in the teaching 

process, so that students cannot form the model of 

probability statistics smoothly, so that students cannot 

solve some problems of probability statistics smoothly, 

which affects the teaching efficiency, so that students’ 

learning level cannot be significantly improved. 

3.3 Lack of Professional Mathematical Modeling 

Classroom 

We should know that mathematical modeling is a 

system modeling system. In the process of 
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mathematical modeling, not only the corresponding 

mathematical knowledge, but also some hardware 

support such as computer is needed. However, due to 

the short time of mathematical modeling in China, 

many colleges and universities do not have 

professional mathematical modeling classrooms and 

teachers, and in some economically underdeveloped 

and remote mountainous areas, they are unable to meet 

the needs of mathematical modeling. The lack of all 

kinds of hardware and software makes many colleges 

and universities unable to teach modeling courses 

normally, which makes the effect of mathematical 

modeling not ideal. In addition, some colleges and 

universities do not pay attention to mathematical 

modeling, and do not make reasonable use of 

mathematical modeling in the teaching process, which 

further affects teaching effect of students [2]. 

3.4 Imperfect Facilities Related to Mathematical 

Modeling 

In the process of mathematical modeling teaching, it is 

inevitable to need some related facilities. However, 

because many colleges and universities do not pay 

attention to mathematical modeling, many colleges and 

universities are not willing to invest in mathematical 

modeling, resulting in many colleges and universities 

using old facilities for teaching, even without relevant 

facilities. And most colleges and universities do not 

have mathematics modeling teachers and 

corresponding library books, these problems will lead 

to the poor effect of mathematics modeling teaching in 

our country, and cannot really improve the students’ 

ability of mathematics modeling. 

4. THE INTEGRATION OF MATHEMATICAL 

MODELING AND STATISTICAL ANALYSIS 

4.1 Integrating Mathematical Modeling into 

Probability Statistics 

We should know that probability statistics is a very 

practical subject, which plays a very important role in 

mathematics. But in the present teaching process of 

probability statistics, teachers excessively respond to 

the teaching objectives of exam-oriented education, 

and all teaching activities are carried out around the 

examination, often making students have a little 

knowledge of probability statistics, and cannot really 

understand the mystery. The integration of probability 

statistics and mathematical modeling can make use of 

mathematical models to show every knowledge point 

in mathematical probability more intuitively and 

stereoscopically in front of students, so that students 

can truly understand the mystery of probability and 

improve their learning ability; at the same time, 

continuous mathematical modeling can also improve 

students’ thinking ability and make students have sad 

modeling ideas, Lay a solid foundation for later study 

and life. 

4.2 Change Teachers’ Teaching Ideas 

In daily teaching activities, in order to meet the needs 

of exam-oriented teaching, most teachers excessively 

pursue the level of achievement, thus ignoring the 

cultivation of students’ comprehensive ability. 

Therefore, relevant teachers should make timely 

changes in this regard, change this kind of thought of 

quick success and good profit, make full use of 

mathematical modeling to strengthen the cultivation of 

students’ comprehensive ability, improve students’ 

learning ability, develop students’ thinking ability, and 

lay a good foundation for students’ future learning. 

4.3 Increase the Training of Teachers 

We should know that many colleges and universities 

are willing to carry out the teaching of mathematical 

modeling, but due to the limited teachers in relevant 

aspects, they cannot really carry out the teaching of 

mathematical modeling. To solve this problem, 

colleges and universities should strengthen the training 

of teachers in mathematical modeling, improve the 

treatment of teachers, and attract more excellent 

teachers for schools. At the same time, the school 

should constantly improve its own teaching system, 

improve teachers’ work enthusiasm, let relevant 

teachers continue to devote themselves to the teaching 

of mathematical modeling, and improve students’ 

mathematical modeling ability. 

4.4 Increase Capital Investment and Improve Modeling 

Facilities 

With the deepening of quality education, schools 

should pay enough attention to the teaching of 

mathematical modeling, and change the disadvantages 

of teaching. The school should increase the investment 

of funds, constantly improve all kinds of mathematical 

modeling related equipment, and guarantee the normal 

teaching of mathematical modeling; at the same time, 

the school should also actively encourage students to 

participate in relevant mathematical modeling 

competitions, increase the reward system of 

competitions, and constantly promote the integration 

of probability statistics and mathematical modeling. 

5. CONCLUSION 

In conclusion, it can be found that mathematical 

modeling plays a very important role in the 

development of students’ teaching activities. Relevant 

colleges and universities should pay attention to this, 

strengthen the integration of probability statistics and 

mathematical modeling, to achieve better learning 

effect and provide help for students’ later learning 

activities. 
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Abstract: The integration of virtual simulation system 

in teaching work brings more effective ways and 

means to practical teaching. This paper introduces 

animation visual elements into teaching virtual 

simulation system, and studies its specific application 

in the design process of simulation system, which can 

be used for reference by relevant personnel, to 

effectively solve the problems of low quality and 

insufficient picture and insufficient interaction. 
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1. INTRODUCTION 

Virtual simulation technology combines advanced 

computer technology with professional equipment, 

which can simulate the dynamic development process 

of things and scenes. In teaching activities, it mainly 

serves laboratory teaching and operation training. It 

can realize immersive teaching and improve students' 

practical ability through real scene construction and 

man-machine interaction. In order to give full play to 

the advantages of virtual simulation teaching, it is 

necessary to analyze the application of animation 

visual elements in the design of virtual simulation 

system. 

1.1 Goal Setting 

Combined with the applicable specialties, subjects, 

teaching links and educational objectives of the virtual 

simulation system, the system design objectives are 

determined, and the VR courseware is allocated 

reasonably, to maximize the advantages of the system 

teaching and help to achieve the educational objectives 

smoothly. 

1.2 Team Formation 

Design and development team generally includes 

technical personnel, school teachers and expert 

guidance, reasonable division of responsibilities and 

work content. Among them, the teacher determines the 

design goal, completes the production script writing; 

the expert perfect and optimize the script; the technical 

personnel is responsible for the concrete 

implementation of the design plan. 

1.3 Scripting 

In the script, it is necessary to present the contents of 

each scene, thing composition, plot development and 

so on in detail, try to improve the degree of script 

writing refinement, and maintain good communication 

with experts to accurately transfer the system design 

requirements [1]. 

1.4 VR Production 

VR production link involves model building, database 

building, programming and so on. The input cost of 

this link is the highest, and the process often faces the 

problems of event and object or environment 

inconsistent, script error, lack of randomness and so on. 

2. ANIMATION VISUAL ELEMENTS IN THE 

DESIGN OF TEACHING VIRTUAL SIMULATION 

SYSTEM 

2.1 Interface Design 

The user interface function key design determines the 

layout mode of the main menu, which is convenient for 

the later operation, and the text class content is 

suggested to adopt the horizontal typesetting mode. If 

the number of function keys is limited, you can choose 

the horizontal layout first, if the number is large, you 

can choose the vertical layout and add the secondary 

menu. In practice, the secondary menu is designed as a 

drop-down bar, which can not only ensure the neatness 

and beauty of the whole function keying area, but also 

reduce the pixels it occupies in the interface. 

The design of information prompt box and auxiliary 

class menu also needs to consider the situation that the 

key occupies the picture pixel, this kind of key is 

generally placed at the bottom of the user interface, or 

is designed to be centered around, arranged evenly 

around the interface, both design methods can ensure 

the beauty of the user interface and ensure the effective 

pixel of the picture. 

From the above analysis, it can be seen that the 

application of animation visual elements in interface 

design is mainly to introduce the composition principle 

of animation, to place the virtual simulation content in 

the core position of the interface, and to arrange the 

functional keys as auxiliary elements neatly and 

sequentially to form a stable picture composition mode 

without affecting the convenience of interface 

operation, so as to ensure the smooth development of 

teaching work. 

2.2 Depth of Scene Design 

Depth of field is an important factor affecting the 

degree of lifelike things. In virtual scenes, reasonable 

depth of field can highlight the three-dimensional 
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characteristics of the scene and bring users a more 

immersive feeling. Referring to the principle of 

animation visual design, when presenting a large scene, 

you can choose a large panorama or panoramic depth 

of field; when presenting a medium scene, you can use 

the medium depth of field; when making a detailed 

description, you will choose the effect of background 

virtualization. Note that no matter what depth of field, 

we should focus on the lens end of the picture 

presentation, so as not to appear in line with the picture 

logic phenomenon. 

The presentation of the same thing in animation works 

often adopts the way of multi-station switching depth 

of field, but because of the man-machine interaction 

function of virtual simulation system, it is impossible 

to realize the depth of field switching in the same 

picture. In order to make up for this deficiency, we can 

use the layout mode of painting in the picture, that is, 

to describe the whole picture of things with a large lens, 

and then to cooperate with other small occupied lenses 

to present different depth of field [2]. In a word, the 

design of depth of field is to provide users with better 

observation angle and visual effect, and fully realize 

the function of virtual simulation system, so that 

students can participate in the teaching practice link 

smoothly and improve their hands-on operation ability. 

2.3 Color Design 

The introduction of color elements in animation 

elements can bring better visual feelings to users of 

virtual simulation system and meet the requirements of 

teachers and students for system aesthetic. The 

determination of the collocation scheme in the 

interface of human-computer interaction of the system 

should pay attention to the coordination between the 

collocation of the main tone and the decorative color, 

and then select the secondary element color after 

determining the main color, so that it can match with 

the main color, showing a unified and coordinated 

visual effect. For example, in the animation color 

design, the scene color needs to consider the plot 

development needs and the characterization, puts this 

principle into the teaching class virtual simulation 

system design, the scene color should take the cooling 

tone as the main color, highlights the teaching past 

Cheng strict, serious characteristics. In addition, color 

design also needs to coordinate the relationship 

between interface color and functional text color. The 

core function of the user interface is to facilitate the 

development of human-computer interaction activities, 

and its visual effect optimization must be based on the 

realization of functional convenience. The functional 

text in the interface has the function of indication and 

prompt, which is highly related to the user's fluency of 

operation, so it must be highlighted above the original 

scene and can be easily and clearly recognized. At this 

time, the contrast between the scene color and the text 

color can be improved appropriately, such as adjusting 

the brightness of the main tone to highlight the text 

content. For the color design of the simulation scene, 

attention should be paid to the use of color elements for 

real restoration of the scene. For example, referring to 

the high-definition image and video of the actual scene, 

we should make appropriate adjustments to the light 

and dark, saturation and so on of the scene color in the 

virtual simulation system, so as to present the texture 

of the real thing and make the virtual scene more 

delicate and realistic. 

3. CONCLUSION 

virtual simulation system design experience goal 

setting, team formation, script writing and VR making, 

when integrating animation visual elements into the 

system design process, we should focus on interface 

design, depth of field design and color design, so as to 

provide teachers and students with a more real and 

vivid teaching environment and improve the quality of 

practical teaching. 
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Abstract: Practical teaching plays an important role in 

training technical and comprehensive talents. This 

paper takes welding machine technology and 

engineering as the research object, analyzes the 

concrete measures to carry out practical teaching 

activities based on subject competition, promotes the 

reform and innovation of practical teaching in welding 

technology and engineering specialty, and improves 

the training ability of professional talents. 
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1. INTRODUCTION 

Welding technology and engineering major has a 

strong technical and professional, the teaching process 

involves many technical principles and operational 

skills, so in welding professional teaching practice 

teaching accounts for a large proportion. This paper 

hope that through practical teaching, students can have 

a deeper understanding of professional knowledge, 

improve hands-on practical ability. Subject 

competition is one of the effective ways to carry out 

practical teaching, and it is necessary to sum up the 

relevant teaching experience. 

2. WELDING TECHNOLOGY AND 

ENGINEERING SPECIALTY COMPETITION 

The competition of welding technology and 

engineering specialty is divided into two parts: internal 

competition and external competition. In which the 

external competition is carried out according to the 

mode and rules of each competition, teachers mainly 

play the function of encouraging guidance and 

organizing management. 

2.1 Content Settings 

The internal subject competition of welding major is 

aimed at the whole school students, and the students 

who are not welding major but are interested in 

welding knowledge can also sign up to participate, so 

as to form an excellent atmosphere of subject 

competition in the school scope and attract more 

students to participate actively. The content of subject 

competition in school is set up step by step, which is 

divided into three content modules. For example, the 

first module examines the students’ basic operation 

ability, the core project is welding operation, which is 

oriented to the freshmen, sophomores and non-

professionals of welding major, and the second module 

examines the students’ theoretical application ability. 

The core project is the typical product welding process 

design, which is oriented to the junior year students of 

welding major carry out. The third module examines 

the students’ comprehensive practical ability, the core 

project is welding structure design and product 

production, the main object is the students majoring in 

welding in the fourth school year of junior high school, 

and the modules two and three are all in groups [1]. 

The above subject competition content setting method 

will match the competition items with the students’ 

special ability and specific courses, and gradually 

increase the difficulty, to improve the students’ 

practical operation skills in an all-round way. The 

competition items of each module can be adjusted 

according to the needs of practical teaching. 

2.2 Organization of Publicity 

School subject competition is carried out every 

semester, after the mid-term, combined with the 

specific teaching content to determine the specific 

competition items, design competition implementation 

plan, and carry out the necessary publicity and 

promotion. For example, in the school public platform 

and publicity bar issued welding professional subject 

competition notice, interested students can give the 

time given in the notice to the corresponding classroom 

to participate in the mobilization campaign before the 

competition, mainly introduce the competition items, 

requirements, implementation process, etc. Ensure that 

students fully understand the subject competition 

information and prepare for the subsequent 

competition. 

2.3 Competition Implementation 

In the pre-competition preparation stage, open the 

school welding professional laboratory, students can 

use the laboratory resources according to the relevant 

regulations. Set up 2~3 times a week fixed answer time, 

by welding professional teachers to provide students 

with centralized professional guidance, to ensure a 

single time of not less than 3 h. The basic materials 

used by students in the preparation stage can be applied 

to the laboratory, involving personal innovative 

components and so on, which can be purchased by 

themselves first, and the relevant vouchers can be 

retained, and the subject competition management 

group will be unified reimbursement. Pay attention to 

the scope of reimbursement, requirements and so on 

need to be explained in detail at the presentation stage. 

In the course of the competition, the participating 
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students will be organized to one or more places to 

conduct the competition, and the professional teachers, 

the representatives of the welding students, the 

representatives of the school-enterprise cooperation 

enterprises and the representatives of the ordinary 

students will score at the same time. In order to ensure 

that the students’ practical ability is adequately trained 

in the subject competition, the first-line personnel of 

the school-enterprise cooperation enterprise can be 

invited to assist in the design of the implementation 

process of each project, follow the enterprise standard, 

require students to submit pre-project planning 

documents and project reports, and make project 

presentation courseware to participate in the project 

sharing meeting. Final, above site assessment, project 

report and share the three parts of the defense score 

according to the established proportion of the total 

score of entries. 

3. WELDING TECHNOLOGY AND 

ENGINEERING SPECIALTY COMPETITION 

SAFEGUARDS 

The combination of theory teaching and practice 

teaching can improve the teaching effect of welding 

specialty to the maximum extent. Therefore, when 

carrying out practical teaching activities with subject 

competition, we should also pay attention to the 

combination of conventional practice courses and 

subject competition forms, and transfer basic 

professional practice knowledge and skills to students 

in conventional practice courses. To test the practical 

ability of students by subject competition, and to 

acquire more knowledge beyond the scope of teaching 

in the competition [2]. 

For example, in the comprehensive experimental 

course of welding, teachers can show students the 

welding parts from the cooperative enterprises of 

school and enterprise, and use multimedia technology 

to dynamically present the structure of the welding 

parts, welding requirements and so on. Students design 

the welding scheme of the welding parts in groups, 

such as material and method selection, equipment and 

parameter determination, welding operation flow, etc. 

Share the student design scheme in the class, and 

compare with the real scheme provided by the 

enterprise, so that the students can accurately 

understand the shortcomings of their own scheme, 

draw on the innovation points and technical advantages 

of the real welding scheme of the enterprise, and enrich 

their own knowledge accumulation. 

While teaching, teachers should pay attention to 

connecting different knowledge modules and different 

courses of welding specialty, so that students can 

understand the relationship between knowledge points 

and improve the ability of comprehensive application 

of welding knowledge. Because the welding subject 

competition is also for non-specialist students, it is 

suggested to set up the open class of practice teaching 

in combination with the arrangement of professional 

practice teaching activities, and other professional 

students can go to the welding specialty to attend the 

audit, so as to promote the smooth development of the 

subject competition. 

4. CONCLUSION 

The design of the subject competition scheme of 

welding technology and engineering specialty includes 

three links: content setting, organization propaganda 

and competition implementation. Actively carrying out 

subject competition activities, doing well the 

integration between routine practical teaching and 

subject competition of welding specialty, building 

more scientific practical teaching mode, and exporting 

more high-quality welding talents to the society. 
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Abstract: With the progress of the social development 

era, computers have become a necessary requirement 

for today’s social work, and with the large increase in 

data equipment, the cold heat balance of the data 

center has become a new problem. The numerical 

simulation is carried out through the control equation 

and boundary determination in the SIMPLE algorithm, 

and the three layouts of the cabinet are analyzed and 

solved. Then, the FLENT simulation software is used 

to calculate the influence of different arrangement 

modes of the cabinet during the hot and cold air 

convection. Then, through the control equation, the 

degree of influence of the convection of the hot and 

cold air on the arrangement of the cabinets is verified, 

and finally the optimal arrangement of the cabinets is 

determined to be face to face. This achieves the 

efficient use of cold air, the timely discharge of heat 

dissipation, and the promotion of the concept of 

energy saving and emission reduction. 
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1. INTRODUCTION 

The computer room precision air conditioner is a 

special air conditioner designed for the modern 

electronic equipment room. It is widely used in 

computer room, program-controlled switch room, 

satellite mobile communication station, large medical 

equipment room, precision laboratory and test room, 

precision electronic equipment production workshop 

and other high precision. surroundings. [1-3] Such an 

environment puts high demands on various indexes 

such as temperature, humidity, cleanliness and airflow 

distribution of the air, and must be guaranteed by 

precision air-conditioning equipment of a dedicated 

computer room that is running around the clock, safely 

and reliably throughout the year. The precision air 

conditioner in the engine room is a new type of air 

conditioner that has been gradually developed. It is 

characterized by large air volume, precise humidity 

control, thermal load change and high reliability.[4] 

Taking a data center computer room air conditioning 

project as the research object, the airflow and 

temperature analysis and simulation are carried out. 

The precision air-conditioning cabinet group of the 

equipment room is a closed area, and the cooling cycle 

of the cold air and the upper air outlet of the bottom 

plate is adopted. Judging the rationality of the layout 

of the first-stage precision air-conditioning cabinet in 

the equipment room and proposing a reasonable layout. 

2. MODEL ESTABLISHMENT 

2.1 Simple Algorithm 

The SIMPLE algorithm is a widely used numerical 

method for solving flow fields in computational fluid 

dynamics. The semi-implicit method, which is called 

the pressure-coupled equations, is a widely used 

numerical method for solving flow fields in 

computational fluid dynamics.[5,6] This algorithm, 

and the subsequent improvements, have been 

successfully extended to compressible flow field 

calculations and have become a numerical method for 

calculating the flow at any flow rate. 

2.2 Governing Equation 

This paper assumes that the fluid in the simulation is a 

steady flow of incompressible fluid, and the SIMPLE 

algorithm is used to calculate the pressure-velocity 

coupled flow. For the SIMPLE algorithm, the 

governing equations are proposed for mass, 

momentum, energy and renormalization group k-ε. 

The specific control equations are as follows: 

Continuity equation: 
∂u

∂x
+

∂v

∂y
+

∂w

∂z
               (1) 

Momentum equation: 

𝜌
∂(ui)

∂xj
= −

∂p

∂xj
+

∂

∂xj
[μ

∂ui

∂xj
]         (2) 

Energy equation: 

u
∂t

∂x
+ v

∂t

∂y
+ w

∂t

∂z
= α(

∂2t

∂x2 +
∂2t
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∂2t
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RNG k equation: 
∂(ρkui)

∂xi
=

∂

∂xi
(αkμeff

∂k

∂xi
) − ρε + Gk      (4) 

RNG ε equation: 
𝜕(𝜌𝜀𝑢𝑖)

𝜕𝑥𝑖
=

𝜕

𝜕𝑥𝑗
(𝛼𝜀𝜇𝑒𝑓𝑓

𝜕𝜀

𝜕𝑥𝑗
) + 1 42

𝜀

𝑘
𝐺𝑘 − 1 68𝜌

𝜀2

𝑘
 (5) 

In the formula, v is the Y-axis velocity component, m/s; 

u is the X-axis velocity component; w is the Z-axis 

velocity component; ρ is the fluid density; ui is the i-

direction velocity component; uj is the j-direction 

velocity component; p is the pressure μ is the dynamic 

viscosity; t is the temperature °C; α is the thermal 

diffusion coefficient m2/s; k is the kinetic energy 

m2/s2; αk is the Prandtl number corresponding to the 

kinetic energy k; μeff is the effective dynamic 

viscosity; ε is the dissipation Rate; Gk is the generation 

term of the kinetic energy k caused by the average 

velocity gradient; αε is the Prandtl number 

corresponding to the dissipation rate ε; μt is the 

turbulent flow viscosity; the subscript symbol i, j is the 

tensor symbol, and its value range It is 1, 2, 3. 

2.3 Applicable Conditions 

The air supply volume of the computer room air 
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conditioner, the air supply temperature, the air inlet 

speed of the cabinet, and the air supply volume of the 

air conditioner are constant. The air conditioning air 

outlet time chart is shown in Figure 1. 

 
Figure 1 Air conditioning air outlet time 

 
Figure 2 Data center four rows of cabinets arranged 

The research in this paper is based on the unmanned 

condition, the new air volume of the computer room is 

set to 50 m3/h per person, the outdoor air ball of the air 

conditioner is calculated. The temperature of the 

outdoor air ball in Changchun City is calculated at 30 

5°C. The wind speed of the fresh air inlet of the heat 

exchanger is set to 0 393 m/s, the temperature is 30 

5°C, the fresh air outlet is set to free outflow; the inlet 

air speed of the exhaust air (air conditioning return air) 

is set to 0 566 m/s, the temperature simulation value is 

17 4°C, and the outlet is set to free outflow. 

2.4 Arrangement of Air Conditioning Outlets 

The location of the air outlet of the data center air 

conditioner is a problem to be solved in this paper.[6] 

The position of the air outlet of the air conditioner 

depends first on the way the cabinet is placed. 

2.5 Cabinet Placement 

This paper adopts four rows of cabinets, which are 

divided into three types of placement, with the back-

to-back combination in the middle, the face-to-face 

combination in the middle, and the four units in the 

same direction. As shown in Figure 2. 

In the middle face-to-face combination, this method is 

characterized by the concentration of heat between 1, 

2 and 3, 4, and there is no large heat on both sides of 

the four cabinets, resulting in a “free area”. 

The combination of back-to-back in the middle is 

characterized in that heat is concentrated in the middle 

part and the two sides of the four cabinets, and the heat 

distribution is more uniform for the machine room. 

The most uniform. There are 5 hot and cold channels, 

4 hot channels and 1 cold channel. The heat 

distribution is even, but the heat is less in each channel. 

3. CONCLUSIONS 

The numerical simulation is performed by the control 

equation and boundary determination in the SIMPLE 

algorithm. When the convection of hot and cold air is 

simulated, the different arrangement of the cabinet is 

affected, to determine the optimal arrangement. 
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Abstract: Global warming causes the sea temperature 

to rise year by year, and many marine organisms are 

forced to migrate to low temperature areas, which 

makes it difficult for local fishery companies to survive. 

Based on the research on the migration of herring and 

mackerel in the sea area near Scotland, this paper 

establishes the prediction model of sea water 

temperature and the fuzzy comprehensive evaluation 

model of the profit of fishery companies, and predicts 

the most likely survival position of these two kinds of 

fish in the next 50 years. According to the prediction 

model, the strategy that has practical and economic 

attraction to local small-scale fishery companies is 

determined and evaluated Reasonable suggestions are 

put forward for the above research results, which 

provide effective basis and guidance for the long-term 

development of local fishermen and small-scale fishery 

companies. 

Keywords: Fish migration; Profit model; Fuzzy 

comprehensive evaluation 

 

1. INTRODUCTION 

This phenomenon seriously damages the habitat 

quality of some marine life. In order to continue to 

survive, some marine life has migrated to areas where 

the ocean’s temperature has risen. In the worst case, 

small fishing companies could go bankrupt. Therefore, 

there is an urgent need to better understand the 

potential of Scottish farmed and breeding fish to 

migrate from existing settlements near Scotland. 

2. PROCESSING DATE  

The SST data (longitude and latitude) of the waters 

around Scotland from 2004 to 2019 (SST data file) was 

obtained at the Met Office Hadley Centre observations 

datasets [1], as well as the data of Shanghai water 

temperature at different depths. The SST data file is 

large and will not be displayed. The values of sea water 

temperature at different depths are shown in Table 1. 

Herring and mackerel live at a depth of 60 to 85 meters 

[2,3], and the water temperature varies with depth. As 

the depth increases, the temperature of the ocean drops. 

However, in fact, the temperature of seawater is 

affected not only by its depth, but also by its salinity 

and density. Sea temperature is only related to sea 

depth. Under this premise, use Origin to fit the data in 

Table 1 [4]. In order to find the polynomial of 

composite seawater depth h and seawater temperature 

t, fitting was performed. The fitted graph is shown in 

Figure 1. 

Table 1 Seawater depth h seawater temperature t data 

sheet 

Symbol Data 

h 0 1.5 2.5 4.6 8.2 12.6 16.5 26.5 

t 23.5 22.9 20.1 19.1 15.4 11.5 9.5 8.2 

 
Figure 1 Fitting result diagram 

After repeated fitting, the relationship between 

seawater temperature t and seawater depth is 

𝑡 = 0.02653ℎ2 − 1.30263ℎ + 23.98429    (1) 

2.1 Based on MATLAB Polynomial Fitting SST 

Prediction Model 

 
Figure 2 A rendering of the division of Scottish waters 

Firstly, Scotland and its sea area are divided into a a

subsea area. According to the analysis of literature, the 

optimal value of a in this problem is 40. Scotland and 

its waters are divided into subsea areas. In this problem, 

a is 40, and each subsea area contains raw data [4-6]. 

The segmentation effect is shown in Figure 2. Since 
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mackerel feeds on herring eggs and the like, these two 

fish are roughly regarded as populations [5]. 

The dark blue part is the area of the Scottish sea, each 

area in turn named 11 12, ,a a , expressed as a matrix 

|

𝑎1−1 ⋯ 𝑎1−20
⋮ 𝑎10−10 ⋮

𝑎20−1 ⋯ 𝑎20−20
| 

The spatial optimal interpolation method is used to 

obtain the average temperature series of each sub-

region [6]. Figure 3 shows a partial average SST 

sequence of a sub-region in a segmented sea area. 

2015 2016 2017 2018 2019 2020
0
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℃

Time/year  
Figure 3 Mean SST sequence in a subsea area 

The SST of the sea near Scotland is set as𝑋𝑖（𝑖 =

1,2,3…𝑣）, and there were m  series of observations 

[7], Each time v  is superimposed as 𝑋𝑘𝑗(𝑘 =

1,2, … , 𝑛; 𝑗 = 1,2, … , 𝑣)  period, and finally form a 

combination of row n  and column v  is formed. 

Each row has a sub-column, each column is a group, 

then its total mean value is 

1

1 n

i

i

X X
n 

 
               (2) 

The sum of discrete squares of data can be divided into 

the sum of discrete squares between groups and the 

sum of discrete squares within groups. The sum of the 

squares of the dispersion between the groups is 

𝐷𝑎 = ∑ 𝑚𝑗
𝑣
𝑗=1 (�̄�𝑗 − �̄�)           (3) 

The sum of squares of dispersion within the group is 

𝐷𝑏 = ∑ ∑ (�̄�𝑘𝑗 − �̄�)
2𝑚𝑗

𝑘=1
𝑣
𝑗=1          (4) 

The sum of discrete squares between groups reflects 

the dispersion between each group, while the sum of 

discrete squares within a group reflects the dispersion 

of each data series. Therefore, in order to have 

overlapping periods between the sub-columns, an 

appropriate sub-column should be selected to 

maximize the sum of squares between groups and 

minimize the sum of squares of dispersion within the 

group. In order to assess the size of these two indicators, 

the concept of freedom was dating. 

By analogy with the sum of squares of dispersion,𝑓is 

the degree of freedom of𝐷𝑎, 𝑓𝑎 (inter-group degrees of 

freedom), and 𝐷𝑏, 𝑓𝑏  (intra-group degrees of 

freedom). The total degree of freedom𝑓is made up of
m square deviations, and when 𝑚 − 1is determined, 

the remaining one cannot change, so the total degree of 

freedom is𝑚 − 1 . Similarly, the degree of freedom 

between groups is𝑣 − 1and the degree of freedom 

within groups is𝑚 − 𝑣. Therefore, the validity period 

can be distinguished by the following𝐹test: 

𝐹𝑣 =

𝐷𝑎
𝑓𝑎
𝐷𝑏
𝑓𝑏

=
𝐷𝑎(𝑣−1)

𝐷𝑏(𝑚−𝑣)
            (5) 

Null hypothesis𝐻0 : period v is not significant, and 

alternative hypothesis 𝐻1 : period v is significant. 

With𝑓𝑎 as the first degree of freedom and𝑓𝑏 as the 

second degree of freedom, given a confidence level , 

𝐹𝛼is obtained by looking up the table. If 𝐹𝑣 ≥ 𝐹𝛼, the 

null hypothesis is rejected and the period v  is 

considered significant. Otherwise the period v  is not 

significant. This way, the maximum value of 𝐹𝑣  is 

found by changing the value of v . If the conditions of 

the important period are satisfied, the corresponding 
v  is the number of sub-columns (that is, the number 

of columns) of the important period. After the value of 
v  is determined, the mean value �̄�𝑗(𝑗 = 1,2, … , 𝑣) 
of the corresponding groups is the value of the first 

significant period. Similarly, the second effective 

period and the third effective period can be separated 

by the same analysis of the new sequence after 

removing the first effective period transition. 

According to this rule, multiple valid periods are 

separated until accuracy is reached, and the variance is 

used to determine when to stop the separation period. 

The separated waves are represented based on the 

predicted temporal distance and overlapped, and the 

predicted value is expanded. The calculated results of 

the annual mean temperature deviation of the subsea 

area are compared with the original data, as shown in 

Figure 4. 

 
Figure 4 Comparison chart of deviation calculation 

results in a subsea area  

According to the statistical prediction method [7], 

MATLAB software is used to perform six times the 

average value of polynomial fitting on each sub-region 

in the sea surface temperature data sequence, and 1600 

seas of fitting coefficients will be received in the MAT 

file format. The ocean surface temperature is analyzed 

in turn, and the average deviation is compared with the 

original data. The results are shown in Figure 4. After 

calculation and analysis, the standard deviation is less 

than its return value. Combined with the fitting 

polynomial of the above annual change law, the 

temperature of the seawater near Scotland in 50 years 
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can be obtained, as shown in Figure 5. 

   

   
Figure 5 SST prediction result chart 

 

   

   
Figure 6 Schematic diagram of migration location every ten years 

After obtaining the required annual average 

temperature predictions, the seafloor area that meets 

the temperature requirements is the sea area where two 

types of fish, herring and mackerel, will appear. Based 

on the predicted results of seawater temperature, 

determine where the two fish are most likely to survive 

in the next 50 years, as shown in Figure 6. 

According to a new analysis, the ocean has absorbed 
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90% of the heat generated by climate change over the 

past 150 years due to a sharp rise in global 

temperatures. Over the past 150 years, global warming 

is causing ocean temperatures to rise at the rate of an 

atomic bomb per second [8]. The oceans absorb more 

than 90% of the heat generated by human greenhouse 

gas emissions, while air, ground, and ice caps only 

absorb a portion. The ocean absorbed so much heat that 

sea levels rose and hurricanes and typhoons flourished. 

Therefore, the impact of global warming on rising 

ocean temperatures must be considered. 

Suppose that by converting the position map obtained 

by the prediction method [9], the annual rise of SST 

can reach the migration distance S of herring and 

mackerel. Expression is 

𝑆 = 𝜆 ⋅ [0.02653(ℎ + ∑ 𝜀𝑖
𝑡
𝑖=1 )2 − 1.30263(ℎ +

∑ 𝜀𝑖
𝑡
𝑖=1 ) + 23.98429 + 𝑣𝑡′]          (6) 

3. PROFIT MODEL OF SMALL FISHING 

COMPANIES 

Establish an evaluation model to evaluate the operating 

distance of small fisheries companies. When the 

migration distance is greater than the working distance, 

the time spent is seek time, or the time used to evaluate 

income and expenditure is the seek time when income 

is less than expenditure time. 

Small-scale fisheries are a dynamic, labor-intensive 

sector that utilizes fishery resources through fishing, 

processing and distribution; employees can be full-

time or part-time, or even seasonal. For the 

characteristic indicators of small-scale fisheries, 

according to the study of Su Meng [10], its definition 

is shown in Table 2. 

Table 2 Characteristics of small fisheries 

Main characteristics Describe 

Fishing vessel size 5~7m, <10~15m 

Gross registered 

tonnage 
<10GRT 

Engine size <60HP; 40~75HP 

Fishing boat type 

Canoes, canoes, non-

powered boats, wooden 

boats, fishing boats without 

plywood, traditional fishing 

boats 

Bearing the number 2~3 people;5~6 people 

Sailing time 
Two to three hours from the 

landing site 

According to the definition of small fisheries in the 

table, the profits of small fishery companies are 

uncertain. Taking a certain profit as an example, a 

profit model based on analytic hierarchy process was 

established, and the rate of change in seawater 

temperature was used as an evaluation factor to find its 

impact on the profit of small fishery companies [11]. 

The composition of the earnings of small fishing 

companies is shown in Figure 7. 

 
Figure 7 Chart of profit composition of small fishing 

companies 

The total income of small fisheries companies depends 

on total income and expenditure. The total revenue 

mainly depends on the selling price and sales volume 

of the two fish. The quality of the fish will help small 

fisheries companies win the trust of their customers 

and later in sales growth. Total expenditure is mainly 

reflected in the value of labor, ship travel costs and 

other inputs (such as fishing equipment). 

3.1 Calculation of Total Income 

Suppose the total revenue is Tr, the unit price of herring 

is P1, the unit price of mackerel is P2, the total amount 

of herring caught by the small fishing company is Z1, 

the total amount of mackerel is Z2, and the intangible 

income is IB, then the total amount of harvest can be 

obtained 

1 1 2 2Tr PZ P Z IB  
           (7) 

Among them, the total number of herring Z1 and 

mackerel Z2 will be affected by the relationship 

between the two populations and the migration 

distance of the two populations 

{
𝑍
𝛼

21𝑚𝑎𝑥

𝑍
𝛽

22𝑚𝑎𝑥

                (8) 

Mackerel feeds on the eggs of herring and other fish, 

and there is competition between prey and prey. 

Linearize the traditional predator and prey model of 

two populations at time t as 

{

𝑑𝛼

𝑑𝑡
= 𝛼(𝜇10 + 𝜇11𝛼 + 𝜇12𝛽)

𝑑𝛽

𝑑𝑡
= 𝛽(𝜇20 + 𝜇21𝛼 + 𝜇22𝛽)

       (9) 

Where 𝛼  is the number of herring and 𝛽  is the 

number of mackerel; 𝜇10(𝜇20) is the natural growth 

rate of herring and mackerel, 𝜇11 < 0, 𝜇22 < 0 is the 

mutual restriction between herring and mackerel 

density, 𝜇12 ⋅ 𝜇21 < 0  is the relationship between 

herring and mackerel predation and predation. Due to 

global warming, the ocean temperature will rise, which 

will have some impact on the natural growth rate of 

these two fish. Therefore, by introducing parameters 

𝜑, the relationship between the number of two schools 

of fish is  

{

𝑑𝛼

𝑑𝑡
= 𝛼(𝜇10 − 𝜑1 + 𝜇11𝛼 + 𝜇12𝛽)

𝑑𝛽

𝑑𝑡
= 𝛽(𝜇20 − 𝜑2 + 𝜇21𝛼 + 𝜇22𝛽)

      (10) 

Among them 

{
𝜑1 = 𝑘1 ⋅ 𝑣
𝜑2 = 𝑘2 ⋅ 𝑣

                 (11) 

v is the rate of change in ocean temperature. According 
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to the natural law of ecological balance, when the 

population of herring and mackerel cannot meet the 

maximum growth rate of their S-curve, the ecological 

balance will be destroyed, which will hinder the 

operation and development of small-scale fisheries 

companies. When the value of A reaches 1/2 of the 

natural growth rate of herring and mackerel, that is, 

𝑣 = 0.32856℃/𝑦𝑒𝑎𝑟  leads to 𝜑  serious and 

irreversible decline in herring and mackerel 

populations.  

3.2 Calculation of Total Expenditure 

In order to calculate the total expenditure Ts, if the 

average salary of the employee is R £ / h, the distance 

the ship travels is h, the fuel consumption is m kg, and 

the average local oil price is A £ / kg, then the travel 

cost Tc is 

Tc A h m n                (12) 

The use of vessels and fishing equipment is not 

described in detail, but is represented by the parameter 

W. Therefore, the expression of total expenditure is 

Ts R n A h m n w              (13) 

Therefore, the profit of a small fishing company is Y £, 

and the expression for Y is 
Y Tr Ts               (14) 

Since there may be other factors, add 


, then the 

expression for profit Y becomes, 

𝑌 = 𝑃1𝑍1 + 𝑃2𝑍2 + 𝐼𝐵 − 
(𝑅 ⋅ 𝑛1 + 𝐴 ⋅ ℎ ⋅ 𝑚 ⋅ 𝑛2 +𝑤) + 𝜂     (15) 

Considering the effect of seawater temperature change 

rate on the migration distance of herring and mackerel, 

the specific relationship is as follows 

{

𝑅′ = 𝜂1 ⋅ 𝑅

ℎ = 𝑆 = 𝜆 ⋅ [
0.02653(ℎ + ∑ 𝜀𝑖

𝑡
𝑖=1 )2 − 1.30263(ℎ + ∑ 𝜀𝑖

𝑡
𝑖=1 )

+23.98429 + 𝑣𝑡′
]

𝑤′ = 𝜂1 ⋅ 𝑤

    

(16) 

Therefore, the formula for total profit Y is 
1 1 2 2

2

'

2

1 1

1 1 1

0.02653 1.30263 23.98429
t t

i i

i i

Y P Z P Z IB

A h h vt m n

w R n

  

  

 

  

    
             

     

     

 

(17) 

Among them, 𝑡′ is the time taking 2020 as 0, and the 

unit is year. 

When 𝑌 ≤ 0, small fishery companies can not harvest 

without paying, and the value range of v is 0.1℃/year-

0.2℃/year. Is 0.2cm-0.25cm, so in the worst case 𝑣 =
0.2℃/𝑦𝑒𝑎𝑟, 𝜀=0.25cm , 𝑡′ = 5.293829 years is 

obtained. In the best case, 𝑣 = 0.1℃/𝑦𝑒𝑎𝑟, 𝜀=0.2cm, 

you get 𝑡′ = 7.11241128years.  

4. SELECTION OF BUSINESS STRATEGY BASED 

ON FUZZY COMPREHENSIVE EVALUATION 

MODEL 

4.1 Business Strategy 

Due to changes in living temperature, the migration of 

herring and mackerel has a significant impact on the 

production and operation of small-scale fisheries 

companies due to the changing temperature of seawater. 

In order to survive, it is necessary to assess whether 

there is a need to change operational strategies to 

maintain production. Therefore, a fuzzy 

comprehensive evaluation model was established to 

evaluate the results of different business strategies [12]. 

Management strategies to cope with the northward 

migration of fishery resources include: Migrating some 

or all the assets of fishery companies from their current 

location in Scottish ports to a location where both fish 

stocks are moving; b. With a small percentage of small 

fishing vessels, they can operate for a period without 

land support, while still ensuring the freshness and 

quality of the catch. Don’t make any changes. 

Therefore, the decision set is established [13]: {a. 

Relocating some or all of a fishing company’s assets 

from a current location in a Scottish port to closer to 

where both fish populations are moving; b. Using some 

proportion of small fishing vessels capable of 

operating without land-based support for a period 

while still ensuring the freshness and high quality of 

the catch; c. Don’t make any changes.}. 

Establish a factor set 𝑈 = {𝑢1, 𝑢2, 𝑢3, 𝑢4}and a weight 

set𝐴 = {𝑎1, 𝑎2, 𝑎3, 𝑎4}. Use analytic hierarchy process 

(AHP) and empirical method to determine the index 

weight, the results are shown in Table 3. 

Table 3 Index weight table 

The evaluation index The weight 

Cost of strategy 𝑢1 0.35 

Operating costs 𝑢2 0.1 

The cost of fishing 𝑢3 0.25 

Fishing gains 𝑢4 0.3 

Here, cost of strategy refers to a series of expenses 

caused by changes in business strategy; Operating 

costs refer to the company’s daily operating expenses; 

Fishing costs refer to fishing operation consumption 

after the determination of business strategy; and 

fishing gains refers to the benefits brought by fishing 

after the determination of business strategy [14,15]. 

Establish a comment set 𝑉 = {𝑣1, 𝑣2, 𝑣3}. See table 4 

for grades and corresponding grades: 

Table 4 Table of grades and corresponding grades 

Rating Score 

high 100-80 

medium 80-60 

low 60-40 

The level indicates the degree of benefit of each 

decision to the company’s benefits measured by each 

evaluation index, that is, the lower the decision cost, 

the higher the return, and the higher the score.  

4.2 Membership Function and Fuzzy Comprehensive 

Evaluation Matrix 

Since the index is a quantitative index, membership 

function should be established according to the data 

[16], as shown in Figure 8. 

According to the method of constructing the 

membership function of quantified indicators in fuzzy 

comprehensive evaluation, the membership function is 

constructed as follows: 
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𝑣1 = {

1 𝑢1 = 𝑥3
𝑢1 − 𝑥2
𝑥3 − 𝑥2

𝑢1 = 𝑥2

0 𝑢1 = 𝑥1

 

𝑣2 = {

𝑢1−𝑥1

𝑥2−𝑥3
𝑢1 = 𝑥3

𝑢1−𝑥3

𝑥2−𝑥3
𝑢1 = 𝑥2

0 𝑢1 = 𝑥1

        (18) 

𝑣3 = {

1 𝑢1 = 𝑥3
𝑢1 − 𝑥2
𝑥1 − 𝑥2

𝑢1 = 𝑥2

0 𝑢1 = 𝑥1

 

 
Figure 8 Membership value and index relation 

function 

According to the above methods, membership 

function𝑢2, 𝑢3, 𝑢4 can also be constructed. Based on 

this, the fuzzy comprehensive evaluation matrix is 

constructed as follows: 

𝑅𝑎 = {

0.2 0.3 0.5
0.33 0.33 0.34
0.6 0.3 0.1
0.55 0.45 0.15

} 

𝑅𝑏 = {

0.25 0.35 0.4
0.25 0.4 0.35
0.1 0.2 0.7
0.5 0.4 0.2

}       (19) 

𝑅𝑐 = {

0.8 0.15 0.05
0.33 0.34 0.33
0.05 0.15 0.8
0.4 0.35 0.3

} 

Through comprehensive evaluation, the evaluation 

results are as follows. 

𝐵𝑎 = 𝐴 × 𝑅𝑎 = {0.4245 0.3195 0.2710} 
𝐵𝑏 = 𝐴 × 𝑅𝑏 = {0.2875 0.3350 0.4045} (20) 

𝐵𝑏 = 𝐴 × 𝑅𝑏 = {0.3870 0.2935 0.3195} 
Therefore, it can be judged that when fishery resources 

move north, decision a should be selected. Moving 

some or all the fishing company’s assets from its 

current location in Scotland’s port to a location where 

both fish stocks are moving will be most beneficial to 

the development of the next fishing company. 

5. CONCLUSION 

The above two coping strategies can only solve a 

temporary problem, while ocean and global warming 

have had a serious impact on human and ecological 

environment, the following suggestions are put 

forward for this purpose: Start with the little things 

around you and contribute to slowing down the global 

warming of the ocean. Respect nature and reasonable 

fishing. Low carbon life, slowing down global 

warming. Transforming the fishery management 

model to diversification. May we share and protect the 

beautiful home on the earth. 
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Abstract: With the vigorous development of the 

Internet, the way people live, work gradually incline to 

the Internet, such as travel, health care, education, 

shopping constant with the help of the Internet 

platform to realize transformation and upgrading of 

traditional industries, leads to the amazon, Taobao, 

Jingdong and other large e-commerce platform, 

consumption patterns from offline consumption into 

line. Based on the Amazon platform, it is of great 

economic value to explore the effects of text 

information, star ratings and help scoring on business 

performance by establishing models. First use natural 

processing technology to extract high-frequency words 

and classify product attributes; then determine the 

function 𝐹(𝑥, 𝑦) to represent the polarity score; then 

construct the Z function, analyze online reviews, star 

ratings, help with the relationship between ratings. 

Keywords: Online review; Natural language 

Processing; textblob; F-score 

 

1. INTRODUCTION 

In the context of the Internet era, online shopping has 

become the main way of people’s consumption. In 

order to eliminate concerns when buying goods, people 

usually browse online review content before making 

decisions. Shopping on the Internet is a complete 

decision-making process, and their success in 

purchasing goods is determined by many different 

factors. 

Under the background of the era of big data, many e-

commerce websites have the visible online comment 

function, which provides reference information for 

other customers to buy commodities. Therefore [1-3], 

online comment exchange plays a crucial role in 

whether consumers buy commodities. After customers 

successfully purchase goods on the online platform, 

they are more and more accustomed to making 

comments on the Internet to express their opinions on 

product quality or merchants’ reputation. Compared 

with various marketing methods, this kind of shopping 

view can better reflect the authenticity of the goods and 

more directly show the customers’ feelings of using. In 

addition, customers will be affected by the type and 

brand of goods when they buy them. Therefore, it is of 

great significance for businesses to study the concrete 

combination of objective data and textual information. 

2. TEXT PREPROCESSING 

Customers’ comments, ratings, help ratings and other 

interactive behaviors on the online market platform 

reflect their superficial interest or ability. The dynamic 

information reflected in the interactive behavior is 

mostly expressed in the text, which belongs to the 

unstructured data and cannot be directly calculated like 

mathematical symbols. Moreover, there is a strong 

semantic connection between the words in the text, 

which increases the difficulty of computing. If the 

company wants to extract certain information from the 

dynamic behavior of customers, such as the customers’ 

opinions or interests on the goods, it needs to process 

and analyze the text and extract characteristic words to 

replace [3] the whole document content. At present, the 

commonly used methods of text processing in e-

commerce platforms include LDA model and NLP 

model. Because the LDA model does not consider the 

sequence of words in the process of processing 

unstructured data, the results may be inaccurate. 

Therefore, this paper USES NLP model to analyze the 

title and content of comments in the data set. The text 

preprocessing process is shown in Figure 1. 

 
Figure 1 Text preprocessing process 

Natural language processing (NLP) is a kind of 

technology that analyzes, understands and extracts the 

real meaning expressed in language intelligently with 

the help of computers and makes rational use of it. It 

belongs to the field of computer science and artificial 

intelligence and mainly studies the interaction between 

human and computer. The steps of natural language 

text processing can be summarized as text cleaning, 

word segmentation, word stopping and marking. 

2.1 Data Filtering 

Before analyzing the data, in order to ensure the quality 

of the data and the accuracy of the collated results, the 

data should be filtered first. By observing three data 

sets, we found that there were missing values, but not 
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many, so we eliminated them. Because the comments 

are too short and meaningless and too many words will 

cause redundancy, they are deleted before natural 

language processing. The total number of votes is less 

than the number of useful votes and some items in the 

comment id are filtered out. After filtering the data 

clean, the NLP analysis of the comments began. 

2.2 Word Segmentation Based on Statistics 

Before analyzing the data, in order to ensure the quality 

of the data and the accuracy of the collated results, the 

data should be filtered first. By observing the three data 

sets, we found that there are missing values but not 

many, so we eliminated them; and because the 

comments are too short and meaningless, and the 

number of comments is too large, it will cause 

redundancy, so before performing natural language 

processing, Delete it; and filter out items with a total 

number of votes less than useful votes and items in the 

comment id. After filtering the data clean, NLP 

analysis of the comments began. 

Let C be the English string to be segmented, and the 

result after segmentation is denoted by 𝑊 =
𝑊1𝑊2⋯𝑊𝑛 . Let the conditional probability of the 

English string C be divided into W as 

𝑃(𝑊|𝐶) , 𝑊𝑎,𝑊𝑏⋯𝑊𝑘  Represents all possible 

solutions after C segmentation [4-6]. This 

segmentation model is guided by statistical knowledge. 

Use this model to find the target word W so that W 

satisfies the following formula: 

𝑃(𝑊|𝐶) = 𝑚𝑎𝑥(𝑃(𝑊𝑎|𝐶)) ,⋯ , 𝑃(𝑊𝑘|𝐶) (1) 

𝑃(𝑊|𝐶) is called the evaluation function among them, 

which can generally be simplified according to the 

Bayes formula, and a statistical word segmentation 

method can be approximated. 

The following formula can be obtained from the 

Bayesian formula: 

𝑃(𝑊|𝐶) = 𝑃(𝑊)𝑃(𝐶|𝑊)/𝑃(𝐶) (2) 

As C represents multiple slicing schemes, it is a 

constant. And 𝑃(𝐶|𝑊) represents the probability of 

C appearing given the string W, obviously 𝑃(𝐶|𝑊) =
1. 

Therefore, 𝑃(𝑊)  can be used instead of 𝑃(𝑊|𝐶) , 

and Markov’s estimation method can be used to 

approximate 𝑃(𝑊). 
The estimated conditional probability is 

𝑃(𝑊𝑖|𝑊𝑖−1) = 𝑃(𝑊𝑖−1,𝑊𝑖)/𝑃(𝑊𝑖−1). By calculating 

𝑊𝑖−1, 𝑊𝑖 in the corpus, the number of times the pair 

of words appear before and after in the review text is 

recorded as #(𝑊𝑖−1,𝑊𝑖) , and the total number of 

times 𝑊𝑖−1  appears, and then the two numbers are 

divided by the corpus size [7] #. The relative frequency 

of these words can be obtained, and the relative 

frequency is equal to the probability from the law of 

large numbers, and then the joint joint probability 

𝑃(𝑊𝑖−1,𝑊𝑖)  and edge probability 𝑃(𝑊𝑖−1)  are 

calculated. 

𝑃(𝑊𝑖−1,𝑊𝑖) ∼ 𝑓(𝑊𝑖−1,𝑊𝑖)
= #(𝑊𝑖−1,𝑊𝑖)/# 

(3) 

𝑃(𝑊𝑖−1) ∼ 𝑓(𝑊𝑖−1) = #(𝑊𝑖−1)/# (4) 

𝑃(𝑊𝑖|𝑊𝑖−1) = #(𝑊𝑖−1,𝑊𝑖)/#(𝑊𝑖−1) (5) 

2.3 Remove Stop Words 

Stop words refer to words that have little meaning in 

text information. To save computer storage space and 

improve search speed, stop words are eliminated 

during text processing. As described in Zipf’s law, in a 

natural language corpus, the frequency of a word 

appears inversely proportional to its ranking in the 

frequency table. For example, the high-frequency 

words such as ‘I’ and ‘is’ extracted in online reviews 

do not contribute to the content of the study, so they 

should be regarded as noise and must be eliminated. 

2.4 Product Attribute Labeling 

This article extracts the relevant product attributes in 

the online review text to obtain the level classification 

of the main product attributes, which is convenient for 

further analysis of the customers’ priorities in the 

decision-making process. Perform word frequency 

statistics based on the word segmentation results, and 

filter out words that appear less than 10 times. The 

word frequency statistics of microwave oven, baby 

pacifier and hair dryer are shown in Table 1. 

Table 1 Microwave oven related word frequency statistics 

Keyword frequency Keyword frequency Keyword frequency Keyword frequency 

microwave 2110 Whirlpool 111 space 138 shipped 31 

service 204 brand 70 counter 119 repair 12 

power 111 steel 59 heat 267 quality 95 

watts 36 plastic 75 size 179 expensive 48 

Samsung 204 oven 231 sent 77 design 63 

install 206 GE 277 loud 37 cheap 24 

The high-frequency words related to the three product 

attributes are selected and classified, as shown in 

Figure 2 and Figure 3. The results show that the main 

labels of the microwave oven include microwave oven 

(microwave), quality (quality), service (service, repair), 

power (power, Watts, wattage), shape (Shape, exterior, 

design), color (blue, green, color), installation method 

(wall, install); the main labels of baby pacifiers include 

price (worth, worth, money ...), quality (quality, 

product ...), appearance (Color, looks ...), materials 

(nipple, soft, plastic, bottles) services (reviews, 

order ...); the main tags of the dryer include dryer dryer, 

size little, inch, volume brand brand, Conair quality 

power power, wattage ... 
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Figure 2 High frequency word classification 

 
Figure 3 Microwave attribute word frequency 

3. ESTABLISH AN EVALUATION MODEL ABOUT 

THE Z FUNCTION 

3.1 Corpus Sentiment Analysis 

Online reviews often contain words that are often used 

to describe goods, such as good, bad, and disgusting. It 

is surprising that Textblob is based on NLTK and 

Pattern. It has the functions of extracting noun phrases, 

tagging parts of speech, performing emotional analysis 

on text, Features like spelling correction words. The 

Textblob package was introduced to analyze the 

emotions of customers included in online reviews. 

This article uses computer technology to automatically 

analyze the sentiment contained in online reviews, and 

searches the text to determine the mainstream 

sentiment in the text, that is, whether the review 

author’s attitude is positive, neutral, or negative, and 

obtains a polar score and a subjective score, Where the 

range of the polarity score is (-1,1), and the subjective 

score represents the degree of subjectivity of customer 

reviews, the range is (0,1). The scores of the 

microwave ovens are summarized in Table 2. See the 

appendix for the other two products: 

According to the data in the table, it is found that the 

enthusiasm and subjectivity of some customer reviews 

are analyzed, which is not conducive to other 

customers buying the product or causing certain 

interference to other customers’ decisions. To avoid 

this, draw a three-dimensional figure and get the 

comprehensive weight of the polarity and subjectivity 

of the comment, that is, the value of the vertical 

coordinate. Combined with the actual situation, when 

the subjectivity approaches 0, regardless of whether the 

polarity is good or bad, people will choose to believe 

the customer’s speech, and the polarity score remains 

unchanged; when the subjectivity approaches 1 or -1, 

Because the subjectivity is too strong or too weak, it 

can be understood that the customer’s comments are 

not true, so the polarity score should tend to 0. The 

three-dimensional drawing is shown in Figure 4. 

Table 2 Sentiment score of the review text 

Review_body polarity subjectivity 

Sharp warranty is only 1 year. -0.0625 0.875 

Didn’t use it long so I can’t attest… 0.325 0.5 

Just know it’s small - you will not … -0.085555556 0.535555556 

So if you must have your canned soup in… 0 0 

It can be a little noisy when it beeps as others … -0.1875 0.5 

And occasionally something internal to the … 0 0.0625 

…… …… …… 

 
Figure 4 Weight analysis heat map 

3.2 Constructing the Z Function 

In order to find the relationship between star ratings, 

reviews, and help scores, this article establishes a Z-

function model to assist Sunshine in successfully 

selling microwave ovens, baby pacifiers, and hair 

dryers online. 

𝑍 = (
𝑠𝑡𝑎 ∗ 𝐹(𝑥, 𝑦)(1.95 − 𝜀) ∗

0.5 + 𝑝𝑜𝑙 ∗ 𝐹(𝑥, 𝑦) ∗ 𝜀 ∗ 0.5
)

∗ ℎ𝑒𝑙𝑝𝑓𝑢 𝑙𝑛 𝑒 𝑠𝑠 

(6) 

Z is the comprehensive evaluation score of the three 

stars, reviews, and help scores, sta is the star rating, 

pol is the polarity score, 𝜀  is the weight, and 

helpfulness is expressed. Of course, the star and 

polarity scores are further processed. That is, both are 

reduced to (0,1). The purpose of multiplying by 0.5 in 

the formula is only to make the value of the evaluation 
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function Z fall within the range of (0,1). 

3.3 Determination of Weight 

According to customer comment online content, 

setting up a good attributes of key matrix, to collect 

every comment mentioned commodity attribute of key 

frequency, compared with the commodity attribute all 

the key words, can be calculated for each commodity 

properties are mentioned in the comments of key, the 

proportion of the value reflects the concern of the 

customer in the comments to the breadth of the 

commodity attribute. According to the commodity 

attribute feature word matrix, the proportion of 

commodity attribute feature word is 0.48 at the highest 

and 0 at the lowest. From the point of view of comment 

number, the longer the comment length is, the higher 

the proportion of commodity attribute words is. As 

shown in Figure 5: 

 
Figure 5 Weight threshold analysis graph 

Combined with the F1-score evaluation method, the 

case where the comment length is too short is analyzed. 

The expression of the F1 score is as follows: 

𝐹1=(1+𝛽2) ⋅
𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑟 ⋅ 𝑟𝑒𝑐𝑎𝑙𝑙

𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑟 + 𝑟𝑒𝑐𝑎𝑙𝑙
 (7) 

4. CONCLUTION 

Precision is the precision rate and recall is the recall 

rate. When 𝛽=1, the weights of accuracy and recall 

are the same. If accuracy is considered more important, 

adjust the value of 𝛽 to be less than 1. If the recall is 

more important, adjust the value of 𝛽 to be greater 

than 1. Therefore, when the number of comments is 

too small, such as “perfect” and “good”, the weight of 

the comment can be adjusted to be smaller. 
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Abstract: The abuse and spread of opioids is becoming 

a national health crisis in the United States, causing 

huge losses to society and the economy. It is of great 

significance to explore the spatiotemporal transmission 

characteristics and related factors of the drug for the 

development of effective solutions. 
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1. INTRODUCTION 

The SIR model is a classic infectious disease model 

that has been thoroughly studied and widely used in 

recent years [1]. It was originally used to model the 

dynamic propagation process of infectious diseases 

and was later widely used in the modeling of 

information dissemination processes. In order to 

describe the propagation characteristics of opioid drugs 

over time, we similarly regarded this process of 

transmission as an SIR model of infectious diseases, 

improved the SIR model of infectious diseases, and 

established a feature analysis model based on SIR for 

opioid drug transmission. 

By analyzing the data, the opioid drugs addicts can be 

defined as virus-infected people, the spread of drugs 

from different regions is compared to the spread of 

viruses, and detoxification has a certain success rate [2]. 

At the same time, the drug is also lethal, but the 

proportion is very small [3], less than infectious virus. 

Therefore, the data is analyzed and processed by the 

SIR model. 

This paper draws on the idea of the SIR model of 

infectious diseases, using the differential equation to 

establish a mathematical model of drug use 

propagation based on SIR model, and analyzes the 

reported opioid drugs between Ohio, Kentucky, West 

Virginia, Virginia, and Pennsylvania and its counties 

and the characteristics of heroin cases spread over time. 

2. PROBLEM SOLVING 

2.1 Model Building 

Under the idea of the SIR model of infectious diseases, 

all cases are divided into: 

(1) The proportion of cases without opioid drugs is like 

the proportion of S in the SIR model; 

(2) Proportion of cases of excessive use of opioid drugs, 

like the proportion of I in the SIR model 

(3) The proportion of cases in which opioid drugs are 

no longer used, like the R ratio of the SIR model. 

Therefore, 𝑠(𝑡) + 𝑖(𝑡) + 𝑟(𝑡) = 1 

Next ,we assume that the total case is N, Annual 

population rate is 𝜆 ,User annual cure rate is 𝜇,The 

number of valid cases spread by a person is 𝜎, New 

cases of overuse of opioids in𝛥𝑡time and new cases of 

opioids no longer used, Establish equations related to 

𝑠(𝑡),𝑖(𝑡)and 𝑟(𝑡), which are:  

𝑁[𝑖(𝑡 + 𝛥𝑡) − 𝑖(𝑡)] = 𝜆𝑁𝑠(𝑡)𝑖(𝑡)𝛥𝑡 − 𝜇𝑁𝑖(𝑡)𝛥𝑡 (1) 

𝑁[𝑠(𝑡 + 𝛥𝑡) − 𝑠(𝑡)] = −𝜆𝑁𝑠(𝑡)𝑖(𝑡)𝛥𝑡   (2) 

These two formulas, we can simplify them: 
𝑑𝑖

𝑑𝑡
= 𝜆𝑠(𝑖) − 𝜇𝑖            (3) 
𝑑𝑠

𝑑𝑡
= −𝜆𝑠(𝑖)            (4) 

Set the initial ratio to 𝑖(0) = 𝑖0 , 𝑠(0) = 𝑠0 , 𝑖(0) +
𝑠(0) ≈ 1 (usually 𝑟(0) is very small),According to 

formulas (3) and (4),Unable to solve the analytic 

solution of 𝑖(𝑡) and 𝑠(𝑡). Therefore, study the nature 

of the solution in three dimensions. 

2.2 Analysis of Spatial Propagation Characteristics 

 
Figure 1 2010 drug use diffusion scale map 

 
Figure 2 2017 drug use diffusion scale map 

For the analysis of spatial characteristics, this paper 

uses the two-dimensional diffusion equation 
𝜕𝑢

𝜕𝑡
=

𝑣
𝜕2𝑢

𝜕𝑦2
+ 𝑣

𝜕2𝑢

𝜕𝑦2
 to solve the spatial spread of the virus, and 

processes the data blocks in the five counties of 

Pennsylvania and other countries, and marks the color 

from the source to the diffused area from deep to 

shallow. Before the start of the diffusion and the end of 

the diffusion, the evidence is derived, and finally the 

secondary diffusion after the end of the diffusion is 

performed. 

We analyze the spatial propagation characteristics of 

opioids from the direction [4]. According to the 

number of cases of Drug Reports in each county of 

each state, the number of cases is indicated by the 
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degree of color. The dark colors indicate the Drag 

Reports of the area. The number of cases is large, and 

vice versa, the number of cases is small. Therefore, a 

diffusion rating map for each county in each state can 

be made, as shown in the Figures 1 and 2. 

From the distribution of the deep color regions in 

Figures 1 and 2, the gradual process of the depth 

distribution of the overall color in 2010-2017, and it 

indicates that the opioids drugs are gradually spreading 

outward. From the depth of color, the source of opioids 

drugs in 2010 has been in Ohio and Pennsylvania, and 

by 2017, not only the deep red areas of Ohio and 

Pennsylvania, but also the colors of Virginia. The depth 

is getting deeper and deeper [5]. 

3. POSSIBLE LOCATION DETERMINATION 

According to the data analysis, the darkest place is the 

place with the largest number of Drug Reports cases. 

The color of the surrounding area is gradually 

becoming shallower, and it indicates that the use of 

opioids drugs in this area has gradually spread [6], that 

is, the area is opioid drugs. The source point area for 

drug use. According to the analysis of the data, we can 

get 37 counties that can be used as source points, as 

shown in Figure 3: 

 
Figure 3 Location map of counties that have started using drugs 

4. MODEL TEST LEVEL SENSITIVITY ANALYSIS 

Through the analysis of the model, this paper identifies 

the SIR infectious disease model, conducts sensitivity 

testing and analysis, and finally obtains the results 

through SIR, as Table 1 [7]: 

Table 1 Values of various indicators in different 

counties 

 
   

19814 89981 0.17 0.77 

26846 93747 0.17 0.59 

26164 72376 0.17 0.47 

20409 72096 0.17 0.60 

27894 68751 0.17 0.42 

According to the above table, when the cure rate of 

infection remains unchanged, the values of each index 

in different states at different times are calculated, and 

the final values are significantly changed. The 

sensitivity of the index is relatively high, that is, the 

sensitivity of the model is higher. 
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Abstract: In the state of visual image, the vibration of 

steel frame under strong earthquake is studied, which 

is beneficial to optimize the design of steel frame 

structure and reduce unnecessary safety hazards and 

economic losses. Taking advantage of the image 

digitization process, the steel frame structure image 

under strong earthquakes is identified and processed by 

the optimized C-3D convolutional neural network, and 

the four parts with the most types and deformation 

degree of the steel frame are obtained. The data is 

processed by finite element analysis to obtain the 

minimum vibration fatigue strength of the steel frame 

under this strong earthquake and the time that can 

continue to work. In this paper, the image is automated 

and visualized, and a steel frame vibration monitoring 

method based on visual image is proposed, which 

provides a theoretical basis for further optimization of 

steel frame structure. 

Keywords: Steel frame vibration monitoring; 

Improade C-3D Convolutional neural network; Visual 

image; Finite element analysis 

 

1. INTRODUCTION 

An earthquake is a sudden and devastating natural 

disaster. After the earthquake wave reached the ground, 

it caused a large-scale destruction of houses and 

engineering facilities. The collapse of the building was 

the direct cause of the damage to the lives and property 

of the people. How to detect the vibration of steel 

frames under strong earthquakes is particularly 

important for designing steel frame structures that are 

resistant to strong earthquakes. In this paper, combined 

with convolutional neural network and finite element 

analysis, a method based on visual image for vibration 

monitoring of steel frame under strong earthquakes is 

proposed, which improves the monitoring of steel 

frame structure vibration under strong earthquakes and 

provides a good framework for optimizing steel frame 

structure.  

Regarding the research on seismic resistance of steel 

frames, relevant people have been exploring. In recent 

years, relevant people have carried out seismic 

performance tests on steel frames and damped infill 

walls [1] and semi-rigid steel frames [2] to provide a 

better steel frame structure and reduce the damage of 

strong earthquakes. In 2019, Zheng Lijun, Zou Yu et al. 

[3] also studied the seismic behavior of prestressed 

steel frame beam-column joints. After the introduction 

of deep learning theory in 2014 [4], the 

characterization learning ability of convolutional 

neural networks has received attention and has been 

developed with the update of numerical computing 

devices. In 2019, Zhang Jiaxu used convolutional 

neural networks for the measurement and calculation 

of UAV pose vision [5]. Yu Qianghao applied it to the 

network design and hardware implementation of image 

segmentation of artificial visual prosthesis [6], both of 

which made convolution Neural networks play a huge 

advantage and role in image recognition. 

Based on the research of frame structure based on finite 

element analysis, Wang Fei et al. [7] in 2018 proved 

that the steel frame has good seismic performance 

through finite element analysis. In 2019, Yu Yousheng 

et al. [8] used finite element analysis as type I. The 

application of the CCA plate filled wall steel frame 

provides a theoretical basis. In addition, finite element 

analysis is applied to the analysis of various frame 

structures. This method is also used in the analysis of 

steel frame structures. 

In order to realize the monitoring of steel frame 

vibration under the strong image based on visual image, 

this paper comprehensively uses convolutional neural 

network and finite element analysis to improve the 

CNN model of the most basic C-3D convolutional 

neural network. The identification and efficiency of the 

visual image of the vibration of the steel frame, and the 

vibration analysis of the steel frame were analyzed by 

finite element analysis, and the monitoring of the steel 

frame under the action of strong earthquake was 

completed. 

1.1 Convolutional Neural Network 

When humans look at a picture or look around, they 

can quickly identify and quickly identify in different 

environments based on early knowledge, but the 

machine does not recognize it. In the 2012 ImageNet 

Challenge [9], Alex Krizhevsky used neural network 

algorithms to reduce the classification error record 

from 26% to 15%. Since then, many companies have 

begun to use deep learning [10-13] as the core of 

services. This paper also uses convolutional neural 

networks [14] in neural networks to implement 

situational awareness tasks in traffic. Computers can 

also classify images by looking for low-level features 

such as edges and curves, and then construct more 

abstract concepts through a series of convolution levels. 

The initial neural network is divided into an input layer, 

an implicit layer, and an output layer, as shown in 

Figure 1. 
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Figure 1 Neural network icon 

The convolutional neural network is changed in the 

function and form of the layer and is divided into data 

input layer, convolution calculation layer, ReLU 

excitation layer, pooling layer and fully connected 

layer [15-17]. Since the machine can't have the visual 

effect of fast recognition like human beings, the pixel 

data of the image is the only way to identify the 

machine. Therefore, the data needs to be de-homed, 

normalized, PCA/whitened and so on. The principle of 

convolutional neural network is shown in Figure 2 

below: 

 
Figure 2 Principle diagram of convolution neural network 

In the convolution calculation layer, each neuron is 

regarded as a filter, and the filter calculates the local 

data; the excitation layer will nonlinearly map the 

output of the convolutional layer, and the excitation 

function is generally ReLU; the pooling layer 

Sandwiched in the middle of a continuous 

convolutional layer, used to compress data and 

parameters, anyway, data overfitting; neurons between 

each two layers will have the right to reconnect, usually 

fully connected at the end of the convolutional neural 

network. 

1.2 Finite Element Analysis 

Finite Element Analysis (FEA) is a method of 

simulating real physical systems (geometry and load 

cases) using mathematical approximations [18]. It uses 

simple and interacting elements (ie, units) to 

approximate a real system of infinite unknowns with a 

finite number of unknowns. 

It replaces complex problems with simpler problems 

and then solves them. The solution domain is 

composed of many small interconnected subdomains 

called finite elements, and a suitable (simpler) 

approximate solution is assumed for each element. 

Then, the solution to the total satisfaction condition of 

the domain (such as the equilibrium condition of the 

structure) is derived, and the solution to the problem is 

obtained. Because the actual problem is replaced by a 

simpler problem, this solution is not an exact solution, 

but an approximate solution. Since most practical 

problems are difficult to obtain an accurate solution, 

finite elements are not only highly accurate, but also 

adaptable to various complex shapes, thus becoming an 

effective engineering analysis tool. 

The finite element analysis is generally divided into 

three steps: 

The first step is to pre-process, that is, the following 

factors need to be defined, as shown in Figure 3. 

 
Figure 3 The Definition Factor of Finite Element 

Analysis 

The second step is to solve the total assembly, that is, 

to assemble the total matrix equation (joint equations) 

of the entire discrete domain. 

The final assembly is performed at the adjacent unit 

node. The state variables and their derivatives (if 

possible) are contiguous at the junction. The 

simultaneous equations and iterative methods can be 

used to solve the simultaneous equations. The result of 

the solution approximates the state variable at the cell 

node. 

After the third step, the solution is analyzed and 

evaluated according to the relevant criteria. Post-

processing allows users to easily extract information 

and understand the calculation results. 

2. LOCATION RECOGNITION OF STEEL FRAME 

STRUCTURE BASED ON C-3D 

CONVOLUTIONAL NEURAL NETWORK 

The vibration of the steel frame under strong 

earthquakes is a continuous process, and the original 
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design of the C-3D convolutional neural network [19] 

is for continuous motion picture recognition, which 

requires continuity of each frame of picture. Therefore, 

this paper uses an improved C-3D convolutional neural 

network. 

2.1 Deformable Improvement of Convolutional Neural 

Networks 

To achieve a three-dimensional deformable 

convolution, the convolutional layer offset and weight 

need to be trained. The formula is as follows: 

𝑦(𝑃0) = ∑ 𝑊(𝑃𝑛)∗𝑥(𝑃0 + 𝑃𝑛)𝑃𝑛∈𝑅 (1) 

𝑦(𝑃0) = ∑ ∑ 𝑊(𝑃𝑛)∗𝑥(𝑃0 + 𝑃𝑛)𝑃𝑛∈𝑅
𝑍
𝑚−1 (2) 

𝑦(𝑃0) = ∑ ∑ 𝑊(𝑃𝑛)∗𝑥𝑚(𝑃0 + 𝑃𝑛 + ∆𝑃𝑛)𝑃𝑛∈𝑅
𝑍
𝑚−1 (3) 

 
Figure 4 Deformable convolution 

Where y(p0) represents the convolution output, w(pn) 

represents the weight, pn represents the offset position 

of the traditional window, and is selected in the 

receptive field R. Taking the three-dimensional 

convolution 3∗3∗3 core as an example, the receptive 

field 

𝑅 = {(−1, −1, −1), (−1, −1,0), … (1,1,0), (1,1,1)} 

and x represent the set of pixel points of the input layer. 

P0 represents the position of each pixel of the 

convolution window output, Δpn represents the offset 

position of the deformable convolution window, and Z 

represents the number of sheets of the input picture 

sequentially convolved. The improved three-

dimensional deformable convolution structure is 

shown in Figure 4. 

In order to realize the three-dimensional deformable 

pooling, the offset needs to be trained. The traditional 

two-dimensional pooling is to convert the arbitrarily 

sized region into a fixed-size region feature map [20], 

such as 

𝑦(𝑖, 𝑗) = ∑ 𝑥(𝑃𝑘 + 𝑃𝑛)/𝑛𝑖,𝑗𝑃𝑛∈𝑏𝑖𝑛(𝑖,𝑗)       (4) 

The traditional training formula for 3D pooling is 

𝑦(𝑖, 𝑗) = ∑ ∑ 𝑥(𝑃𝑘 + 𝑃𝑛)/𝑛𝑖,𝑗𝑃𝑛∈𝑏𝑖𝑛(𝑖,𝑗)
𝑍
𝑚−1    (5) 

The three-dimensional deformable pooling training 

formula is 

𝑦(𝑖, 𝑗) = ∑ ∑ 𝑥(𝑃𝑘 + 𝑃𝑛 + 𝑃𝑖𝑗)/𝑛𝑖,𝑗𝑃𝑛∈𝑏𝑖𝑛(𝑖,𝑗)
𝑍
𝑚−1  (6) 

Where y(i,j) represents the criminalization pooling 

output of the i-th row and the j-th column, pk 

represents the point in the upper left corner of the 

pooling window, and Δpij represents the offset position 

of the deformable pooling window, bin(i,j ) represents 

a fixed-size area, nij represents the total pixel of the 

fixed size bin(i,j). Then, the improved three-

dimensional deformable reddening structure of a 

household is shown in Figure 5. 

 
Figure 5 Deformable pool 

2.2 Improvement of Localization and Output Mode of 

Convolutional Neural Networks 

 
Figure 6 Deformable Convolution Neural Network 

In order to avoid the situation of inaccurate positioning 

and large memory overflow, this paper draws on the 

idea of full convolutional neural network [21], and 

improves the original fully connected layer and 

SoftMax layer to improve the accuracy of positioning. 

Model operation efficiency. 

First, since the convolution kernel calculation is 

parallel, it does not need to be read into the memory at 

the same time, the experimental data is too large, and 

there will be a memory overflow problem. Therefore, 

in the output stage, the convolution layer is used 

instead of the full connection layer, and the 

characteristics of the convolution layer are The 

amount of the graph is set to 1, the size is set to 1*1*1, 

and a layer of fully connected layers is added to output 

the digital result to achieve the purpose of optimizing 
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the model. The model structure of the improved 

convolutional neural network is shown in Figure 6. 

The specific parameters of the improved convolutional 

neural network are shown in Table 1. 

Table 1 Parameter Setting of Convolution Layer and Pooling Layer in 3D Deformable Convolution Neural 

Network 

layer F map*kernal strides activation Output shape 

3D Conv1 16*(3*3*3) 1*1*1 ReLU 32*32*32 

3D Conv2 64*(3*3*3) 2*1*1 ReLU 16*32*32 

3D Pool1 1*2*2 1*2*2 / 16*16*16 

3D Conv3 128*(3*3*3) 1*1*1 ReLU 16*16*16 

3D Pool2 2*2*2 2*2*2 / 8*8*8 

3D Conv4 256*(3*3*3) 1*1*1 ReLU 8*8*8 

3D Pool3 2*2*2 2*2*2 / 4*4*4 

3D Conv5 512*(3*3*3) 1*1*1 ReLU 4*4*4 

3D Pool4 2*2*2 2*2*2 / 2*2*2 

3D Conv6 64*(3*3*3) 1*1*1 ReLU 1*1*1 

3D Conv7 1*1*1 1*1*1 sigmoid 1*1*1 

FC / / / 1 

2.3 Improvement of Learning Rate Parameters of 3D 

Convolutional Neural Network 

The dataset of the original C-3D convolutional neural 

network is diverse in motion acquisition, including not 

only the operation of the camera, the change of 

appearance, the change of posture, but also the change 

of the object ratio, the change of the background, etc. 

The interaction of objects, the movements of the 

human body, the interaction of people, the performance 

of musical instruments, and the five types of sports. In 

this paper, the identification of the deformation mode 

of steel frame structure under strong earthquake is a 

three-category problem, so its parameters should be 

improved. 

Learning rate parameter improvement 

Too small a learning rate will reduce the optimization 

speed of the model, but too high a learning rate will 

result in an inability to get an optimal solution, so 

setting a reasonable learning rate is a crucial step. The 

formula for the learning rate of the most primitive C-

3D convolutional neural network model is 

𝑙𝑒 = {
0.001                 𝑒𝑝𝑜𝑐ℎ𝑠 ≤ 5
0.0001                𝑒𝑝𝑜𝑐ℎ𝑠 > 5

       (7) 

Add two additional formulas, such as formula (8) and 

formula (9) 

𝑙𝑒 =
𝑙𝑒_𝑏𝑎𝑠𝑒

𝑒𝑝𝑜𝑐ℎ𝑠
               (8) 

𝑙𝑒 = 𝑙𝑒_𝑏𝑎𝑠𝑒∗𝑒−𝑘∗𝑒𝑝𝑜𝑐ℎ𝑠         (9) 

In the formula, le represents the learning rate, le_base 

represents the original basic learning rate, is a constant 

value, epochs represent the number of cycles, k = 0.1. 

Optimization function setting improvement 

The original C-3D convolutional neural network 

model uses the Adam optimization function to select 

the appropriate optimization algorithm to avoid the 

local optimization, and accelerate the network training 

and increase the convergence speed. 

This paper uses the stochastic gradient descent method 

(SGD) [22], the principle is to calculate and optimize 

each small batch of samples. On the one hand, the 

characteristics of low variance can be used when there 

are gradient update parameters. On the other hand, the 

efficiency of random gradient descent parameter 

update is part-time. The momentum factor is added in 

the dimension with constant gradient direction, and the 

velocity decreases more rapidly. The update is slower, 

so you can speed up convergence and reduce 

oscillating. 

2.4 Improved C-3d Convolutional Neural Network 

Results 

In order to more vividly express the effect of the 

improved C-3D deformable convolutional neural 

network model, this paper selects an example to 

illustrate. 

Firstly, using the strong earthquake of the north-south 

horizontal component of the Taft seismic wave with a 

ground motion peak amplitude of 0.3g, during the 

experimental recording, a continuous three pictures of 

a steel frame (named steel frame 1) under strong 

earthquakes are intercepted. The picture is shown in 

Figure 7(a)(b)(c). After analysis by the C-3D 

deformable convolutional neural network model, the 

resulting graph is shown in Figure 7(d). 

Table 2. Relevant parameters of steel frame 1 

Position Material Science Deformation length/mm 

1 Plain carbon steel 0.12 

2 Plain carbon steel 0.08 

3 Plain carbon steel 0.09 

4 Plain carbon steel 0.07 

For the steel frame, as can be seen from Figure 7(d), 

through the continuous picture after the C-3D 

deformable convolutional neural network model, four 

relatively dangerous places can be obtained, with each 

of the most dangerous places being the most serious. 

The deformation point is 5 cm from the center, and the 

obtained deformation length is shown in Table 2. In 

addition to the information available, there are data 

such as the type of material, the location and number 

of parts of the vibration fatigue strength. The relevant 

information obtained is shown in Table 2. 

It can be seen from the data in Table 2 that among the 
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monitored dangerous parts, the position 1 has the 

largest deformation and the greatest danger exists, so 

the position 1 needs to be further calculated and 

analyzed in more detail. 

  
(a) (b) 

  
(c) (d) 

Figure 7. Model rendering diagram 

3. FINITE ELEMENT ANALYSIS OF VIBRATION 

CHARACTERISTICS OF STEEL FRAME  

For a specific steel frame structure, the designer needs 

to build a complex finite element model in advance, 

and then manually input data for different situations, 

get the calculation results, and then perform vibration 

fatigue life check, which has large repetition rate and 

low efficiency. After the identification of the C-3D 

convolutional neural network model, the data was 

transferred to the finite element analysis, and the 

vibration fatigue strength analysis was carried out to 

obtain the fatigue life. 

3.1 Inherent Characteristic Calculation 

The free vibration dynamics equation of the structure 

[23] is 

𝑀𝑢(𝑡) + 𝐶𝑢(𝑡) + 𝐾𝑢(𝑡) = 0       (10) 

Where M represents the system mass matrix, K 

represents the system stiffness matrix, C represents the 

system damping matrix, and the undamped system 

C=0. The formula is simplified to 

𝑀𝑢(𝑡) + 𝐾𝑢(𝑡) = 0           (11) 

The solution of the free vibration of an undamped 

system can be assumed to be a formula 

𝑢(𝑡) = 𝜑sin (𝜔𝑡 + 𝜃)          (12) 

Substituting equation (11) and formula (12) into 

equation (10), the condition that needs to be satisfied 

for this motion is that there is a non-zero vector 𝜑 that 

satisfies  

(𝐾 − 𝜔2𝑀)𝜑 = 0          (13) 

Or (𝐾 − 𝜆𝑀)𝜑 = 0         𝜆 ≝ 𝜔2       (14) 

The scalar 𝜆 is an eigenvalue, and the corresponding 

non-zero vector 𝜑  is a corresponding eigenvector, 

which is a generalized eigenvector of the matrix K and 

the matrix M. Known by linear algebra, 

det(𝐾 − 𝜆𝑀) = 0            (15) 

For an N-dimensional system of linear equations, N 

values of 𝜆  and N eigenvectors 𝜑  can be found. 

Then, the frequency 𝜔  and the mode 𝜑  of the 

system can be obtained by the above calculation. 

3.2 Structural random vibration 

Random vibration is a collection phenomenon. In the 

statistical properties of the stationary stochastic 

process X, there is a Fourier transform pair relationship 

between the most important correlation function 

𝑅𝑥(𝜏) and the power spectral density 𝑆𝑥(𝜔): 

𝑆𝑥(𝜔) =
1

2𝜋
∫ 𝑅𝑥(𝜏)𝑒−𝑗𝜔𝜏𝑑𝜏
∞

−∞
        (16) 

𝑅𝑥(𝜏) = ∫ 𝑆𝑥(𝜔)𝑒𝑗𝜔𝜏𝑑𝜔
∞

−∞
         (17) 

For the stochastic analysis method of linear system 

with constant coefficient, the corresponding 

correlation function can be obtained first, or its power 

spectral density region can be firstly divided into two 

categories: time domain method and frequency domain 

method. 

Stationary stochastic process 

Assume that the n-dimensional probability density 

function of a stochastic process has an arbitrary real 

number 𝛼 

𝑃(𝑥1, 𝑡1, … … , 𝑥𝑛, 𝑡𝑛 = 𝑃(𝑥1, 𝑡1 + 𝛼, … … , 𝑥𝑛, 𝑡𝑛 + 𝛼  
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(18) 

Then the sub-random process is n-order stationary. For 

a smooth second-order moment 

𝜇(t) = μ = constant 
𝛿(t) = δ = constant 

𝑅𝑥(𝑡1, 𝑡2) = 𝑅𝑥(𝑡2 − 𝑡1) = 𝑅𝑥(𝜏)    (19) 

𝐶𝑥(𝑡1, 𝑡2) = 𝐶𝑥(𝑡2 − 𝑡1) = 𝐶𝑥(𝜏) 

𝐶𝑥𝑦(𝑡1, 𝑡2) = 𝐶𝑥𝑦(𝑡2 − 𝑡1) = 𝐶𝑥𝑦(𝜏) 

The stationary stochastic process requires the sample 

function to be infinitely long, and the statistical 

properties have a certain uniformity in the selection of 

the far point of the parameter. However, none of the 

stochastic processes are completely stable, unless the 

stochastic process exhibits uniformity over a 

sufficiently long interval of parameters, which can be 

approximated as stationary. 

Traversal process 

The statistical nature of the stochastic process, if it is 

obtained by averaging the average of all the samples in 

the set, this average is called the set mean. The 

stationary process has an infinitely long sample 

function that defines the following time average for 

any of its functions. 

< 𝑋(𝑡) ≥ lim
𝑇→∞

1

𝑇
∫ 𝑥(𝑡)𝑑𝑡

𝑇

0
(20) 

< 𝑋(𝑡)𝑋(𝑡 + 𝜏) ≥ lim
𝑇→∞

1

𝑇−𝜏
∫ 𝑥(𝑡)𝑥(𝑡 + 𝜏)𝑑𝑡

𝑇−𝜏

0
 (21) 

If satisfied 

< 𝑋(𝑡) ≥ 𝐸[𝑋(𝑡)] = 𝜇𝑥         (22) 

It is said to have ergodicity about the mean. 

If satisfied 

< 𝑋(𝑡)𝑋(𝑡 + 𝜏) ≥ 𝐸[𝑋(𝑡)𝑋(𝑡 + 𝜏)] = 𝑅𝑥(𝜏) (23) 

It is said to have ergodicity about the correlation 

function. 

Power spectral density 

The auto-covariance function of a stationary stochastic 

process can be expressed as 

𝐶𝑥(𝜏) = 𝑅𝑥(𝜏) = 𝐸[𝑋(𝑡)𝑋(𝑡 + 𝜏)]     (24) 

The power spectral density of the stationary stochastic 

process 𝑋(𝑡) is defined as the Fourier transform of its 

covariance function, ie 

𝑆𝑥(𝜔) =
1

2𝜋
∫ 𝐶𝑥(𝜏)𝑒−𝑗𝜔𝜏𝑑𝜏
∞

−∞
       (25) 

The power spectrum in the calculation process in this 

paper is shown in Figure 8. 

 
Figure 8 Applied acceleration excitation power 

spectrum 

3.3 Method for Estimating Vibration Fatigue Strength 

The vibration fatigue estimation algorithm used in this 

paper is combined with the amplitude distribution of 

rain flow in the broadband random process proposed 

by Wang Mingzhu [24]. The fatigue damage formula 

of the general structure is 

𝐷 = ∑ 𝐷𝑖 = ∑
𝑛𝑖

𝑁𝑖
             (26) 

Wherein, ni is the number of stress cycles at the i-th 

stress level; Ni is the structural fatigue life when the 

stress level is Si. 

For a continuously distributed stress state, the number 

of stress cycles for the time T in the stress range 

(𝑆𝑖 , 𝑆𝑖 + ∆𝑆𝑖) is 

𝑛𝑖 = 𝑣𝑇𝑃(𝑆𝑖)∆𝑆𝑢            (27) 

v represents the number of stress cycles per unit time. 

P(s) represents the stress amplitude probability density 

function. 

The fatigue damage D in the time T in the state of 

continuous distributed stress can be obtained by the 

simultaneous (26) and the formula (27). 

𝐷 = 𝑣𝑇 ∫
𝑃(𝑆)

𝑁(𝑆)

∞

0
𝑑𝑆            (28) 

When the fatigue damage D=DR=1, the structure is 

fatigue-destroyed, then the time fatigue life should be 

calculated as 

𝑁𝑇 =
1

𝑣𝑇 ∫
𝑃(𝑆)

𝑁(𝑆)

∞
0 𝑑𝑆

             (29) 

The value of p(S) in this paper is designed [25], and the 

designed formula is 

𝑃(𝑆) = ∑ 𝑤𝑖 , 𝛼𝑖
3
𝑖=1 , 𝛽𝑖

−𝛼𝑖
𝑆𝛼𝑖−1exp (−(

𝑆

𝛽𝑖
)𝛼𝑖  (30) 

The parameters involved in this formula are empirical 

expressions to obtain fatigue life strength. 

3.4 Fatigue Strength Calculation Result 

After the steel frame 1 has entered the C-3D 

convolutional neural network model, the data 

information table 2 at position 1, position 2, position 3, 

and position 4 obtained is subjected to finite element 

analysis. The resulting graph is shown in Figure 9. 

In order to get the most dangerous points more 

accurately, this paper will carry out finite element 

analysis in order of four position points, and calculate 

the fatigue strength of each position through the 

calculation of fatigue strength, as shown in Table 3, 

thus obtaining the most accurate danger. The location 

of the points and the degree of fatigue to achieve 

monitoring of the fatigue strength of the steel frame. 

The data table obtained after finite element analysis is 

Table 3. 

Table 3 Final data sheet 

Position 
Material 

Science 

Deformation 

length/mm 

Fatigue 

life/MPa 

1 
Plain carbon 

steel 
0.12 356.7 

2 
Plain carbon 

steel 
0.08 368.2 

3 
Plain carbon 

steel 
0.09 376.4 

4 
Plain carbon 

steel 
0.07 398.3 

It can be seen from Table 3 that among the four 

dangerous points of the steel frame, the fatigue life of 

the position 1 is the smallest, that is, the position 1 is 
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the most dangerous point. 

The resulting vulnerability curves for the four locations 

are shown in Figure 10. 

 

  
(a) (b) 

  
(c) (d) 

Figure 9 Results of finite element analysis 

 
Figure 10 Vulnerability curve 

In Figure 10, blue represents position 1, red represents 

position 3, purple represents position 2, and green 

represents position 4. As can be seen from Figure 10, 

with the increase of time, the possibility of damage of 

the position point 1 first reaches 100%, and in 

combination with the previous two analyses, the most 

dangerous point at the position 1 in the steel frame 

structure can be obtained. 

In summary, the most dangerous part of the steel frame 

under strong earthquake is position 1. In this paper, 

through the improvement of C-3D convolutional 

neural network model, the visualization and 

automation of steel frame monitoring is realized, 

combined with finite element analysis. It is a new 

monitoring method to make the vibration of steel frame 

under strong earthquakes. More timely and effective. 

4. CONCLUSION 

In this paper, firstly, the advantages of convolutional 

neural networks in visual images are fully utilized, and 

the images of steel frames under strong earthquakes are 

initially analyzed to obtain more dangerous points in 

the steel frame, and these dangerous points are 

accurately presented on the image. Secondly, 

combined with the finite element analysis of the 

analytical methods commonly used in structural 

analysis, further detailed analysis of the dangerous 

points is carried out to obtain the fatigue strength of 

each dangerous point and determine the most 

dangerous position. Finally, several reasonable 

suggestions for the design of the steel frame are 

proposed for the monitored information. 

Based on visual images, this paper proposes a new 

monitoring method for vibration of steel frames under 

strong earthquakes. The C-3D convolutional neural 

network is improved and combined with finite element 

analysis to convert the manual manual input data in the 

finite element analysis into an input method that can 

automatically convert image information into digital 

information by using visual processing, which will not 

only Data visualization improves the efficiency of 

finite element analysis, realizes the monitoring of steel 

frame under strong earthquakes, and provides a 

theoretical basis for further optimization of steel frame 

structure. 
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Abstract: With the development of the times, the 

advancement of science and technology, the people’s 

living standards have gradually improved, and China 

has gradually entered an aging society. The overall 

level of the development of the ageing industry needs 

to be further improved. In order to predict the future 

development of elderly care in Tangshan City, this 

article establishes a gray prediction model for the 

prediction of the supply and demand trend of elderly 

care in the next 20-30 years, and then uses the gray 

prediction theory to build a GM(1,1) prediction model 

in Tangshan City. The (1,1) model is the most widely 

used gray dynamic prediction model in the gray model. 

This model is a first-order univariate differential 

equation, which is mainly used for the fitting and 

prediction of the characteristic value of a dominant 

factor in a complex system. Through the solution of the 

GM (1,1) model, the analysis of Tangshan City’s 

demand for pension service employees in the next 20-

30 years and the development potential of the pension 

economy are obtained. 

Keywords: Elderly care; Grey prediction model; 

Population aging 

 

1. INTRODUCTION 

With the continuous deepening of the problem of aging 

in China, the problem of old-age care has gradually 

become the focus of social attention. First collect 

relevant data and analyze the basic situation of the 

current development of old-age care in Tangshan City 

[1-3]. For this problem, it is necessary to collect the 

pension data of Tangshan City in the past five years. 

By integrating the analysis of these data, combined 

with the latest pension policy of Tangshan City, and the 

pension institutions in the society, the basic situation of 

the current development of pension business in 

Tangshan City is summarized. Then establish a 

reasonable model to analyze and forecast the future 

supply and demand trend of the elderly.[4] This paper 

builds a gray forecast model to predict and analyze the 

trend of the demand and supply of the elderly, and then 

use the results of the forecast to analyze the data for the 

next 20-30 years. Explained and integrated the 

development trend of supply and demand. 

2. DATA COLLECTION AND PROCESSING 

Population aging refers to the dynamics of the 

corresponding increase in the proportion of the elderly 

population caused by the decrease in the number of 

young people and the increase in the number of elderly 

people in the total population caused by the decline in 

fertility and the increase in life expectancy.[5] 

Two meanings: one is the process of the relative 

increase of the elderly population and the rising 

proportion of the total population; the other is that the 

population structure of the society is old and entering 

an aging society. Generally speaking, the international 

view is that when a country or region has an elderly 

population of 60 years or older accounting for 10% of 

the total population, or an elderly population of 65 

years or older accounts for 7% of the total population, 

it means that the population of this country or region is 

in an aging society. As shown in Figure 1: 
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Figure 1 Number of people over the age of 60 and the 

proportion of the total population, 2013-2017 

In recent years, with the economic development and 

the improvement of people’s living standards, the total 

population of Tangshan City has been increasing year 

by year. Through data collection and sorting, the 

population of Tangshan City has increased from 7.47 

million in 2013 to 7.55 million in 2017. At the same 

time, the number of elderly people (over 60 years old) 

is also increasing year by year, and it has increased by 

290,000 in 5 years. The age of Tangshan City has 

increased from 18% to 21%. The aging of Tangshan 

City is becoming increasingly serious, which has 

brought new pressure on the old-age cause, and a new 

and more comprehensive old-age system is urgently 

needed. 

Tangshan City, as Hebei’s most populous and 

economic province, has no aging degree, and the old-

age care problem is more prominent in the province. 

Therefore, Tangshan City’s solution to the old-age care 

problem can play a leading role for Hebei Province. 

3. GREY PREDICTION MODEL 

The gray prediction is used to analyze the development 

law and trend of the system by establishing a gray 

model. The GM (1,1) model is the most widely used 

gray dynamic prediction model in the gray model.[6] 

The population aging problem and pension problem 

studied in this paper are used to make a predictive 

analysis, and a GM (1,1) gray forecasting model for the 

population aging in Tangshan City is constructed to 

150

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



predict the demand and supply trend of pensions in the 

next 20-30 years [7,8]. Make corresponding 

suggestions. 

The gray prediction is to identify the data of each year 

in Chengdu, analyze and forecast, and further perform 

gray processing on the original data to integrate the 

change rules to generate a regular data sequence, and 

then establish a corresponding differential equation 

model to predict future development trends The 

specific process of the model is as follows: 

Let 𝑋(0)  be the GM (1,1) modeling data sequence, 

𝑋(1) = [𝑋(0)(1), 𝑋(0)(2), . . . , 𝑋(0)(𝑛)], 
Perform a first-order accumulation (1-AGO) 

generation process on 𝑋(0), and record the generation 

sequence as 𝑋(1), 

𝑋(1) = [𝑋(1)(1), 𝑋(1)(2), . . . , 𝑋(1)(𝑛)] 
formula, 

𝑥(1)(𝑘) = ∑ 𝑥(0)𝑘
𝑖=1 (𝑖), (𝑘 = 1,2, . . . , 𝑛)    (1) 

Let 𝑍(1)  be the nearest mean (MEAN) of 𝑋(1)  to 

generate a sequence 

𝑧(1)(𝑘) = 0.5𝑥(1)(𝑘) + 0.5𝑥(1)(𝑘 − 1) 

𝑧(1) = [𝑧(1)(2), 𝑧(1)(3), . . . , 𝑧(1)(𝑛)]     (2) 

The change trend of the 𝑋(1)  sequence is 

approximately described by a differential equation. 
𝑑𝑥(1)

𝑑𝑡
+ 𝑎𝑥(1) = 𝑏             (3) 

In the formula, a is the development coefficient and b 

is the amount of ash effect. 

𝛼 = (𝑎, 𝑏)𝑇 = (𝐵𝑇𝐵)−1𝐵𝑇𝑌𝑛 

among them, 

𝐵 =

[
 
 
 
−𝑧(1)(2)1

−𝑧(1)(3)1
. . . . . .
−𝑧(1)(𝑛)1]

 
 
 

 𝑌𝑛 = [

𝑥(0)(2)

𝑥(0)(3)

𝑥(0)(𝑛)

]       (4) 

Substituting the calculated parameters, a and b into 

equation (1) and solving the differential equation, the 

time response prediction model of the gray GM (1,1) is 

obtained as 

𝑥(1)(𝑘 + 1) = (𝑥(0)(1) −
𝑏

𝑎
)𝑒−𝑎𝑘 +

𝑏

𝑎
     (5) 

𝑥(0)(𝑘|1) = 𝑥(1)(𝑘|1) − 𝑥(1)(𝑘)       (6) 

 
Figure 2 Growth curve of beds in nursing homes in 

Tangshan 

As shown in Figure 2 above. 

4. CONCLUSIONS 

4.1 Basic Situation 

The population aging phenomenon is serious and the 

degree of aging is increasing year by year. The 

Tangshan Municipal Government has made a series of 

measures to deal with it, which partially alleviated the 

problem of population aging, but it cannot completely 

solve the problem of population aging. On the other 

hand, the government’s increase in the amount of 

pensions year by year reflects the government’s 

attention to the elderly and the society’s attention to the 

elderly. However, this cannot fully reflect the good 

development of the pension cause. The problem of 

population aging cannot be solved at all, so new and 

perfect pension models need to be explored. 

4.2 Supply and Demand Trend of Pension 

The proportion of the elderly population in Tangshan 

City is increasing exponentially, with an average 

annual growth rate of about 1.08%, and the degree of 

aging is increasing year by year. The number of elderly 

people is increasing, that is, the demand is still rising, 

and the supply of the government’s pensions for the 

elderly are increasing year by year. Considering the 

two aspects, in the next 2030, the supply and demand 

of Tangshan City will basically reach a balanced state, 

but the demand and supply are still rising year by year. 

The pressure is still there. 

4.3 Personnel Needs and Economic Development 

Potential 

According to the grey prediction model analysis, the 

number of nursing homes and the demand for beds in 

nursing homes are increasing. Therefore, the demand 

for corresponding employees will also increase 

appropriately. With the development of society, the 

service industry of the tertiary industry has gradually 

become important in society. It is also inevitable that 

the demand for employees will increase due to the 

industrial strength of the industry. With the 

development of society and the improvement of 

people’s living standards, the development potential of 

the pension economy can be further tapped. 
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Abstract: Build a recurrent neural network model to 

track product data. The model has the target of the 

rating at the last time and the average time interval of 

each attribute of the goods at the input layer. The 

corresponding parameter value at this time will be 

obtained at the output layer. The model also sets a 

confidence interval of 95%, which is reliable. Establish 

a comprehensive evaluation index system, and study 

the combination of rating, time, and text. The results 

showed that there was an inflection point in 2005, and 

the reputation of merchants increased significantly 

from 2004 to 2005, while the reputation of merchants 

decreased after 2005. When buying baby pacifiers and 

other baby products, customers pay more attention to 

the material properties of baby pacifiers without 

considering other attributes, and the last thing they care 

about is the price, which is consistent with the pursuit 

of modern people. 

Keywords: Online review; NLP; Recurrent neural 

network; Comprehensive evaluation 

 

1. INTRODUCTION 

On network platform to help the company to launch 

and sale of three products, microwave oven, pacifier 

and blower by identifying the goods of customers to 

provide competitive sellers before ratings and reviews, 

to make online sales strategy, and the comment text 

information and rating star data (model) based [1] on 

time, the combination of important design features to 

determine the potential, in order to improve the core 

competitiveness of the goods. 

As one of the largest online e-commerce companies in 

the United States, amazon is creating online 

marketplaces that provide customers with the 

opportunity to rate and rate their purchases, while the 

platform also allows customers to make online reviews 

to improve the efficiency of other customers' purchases. 

This paper takes the amazon platform as the research 

object to help sunshine company discuss the impact of 

text review, star rating, help rating and other factors on 

product sales, and write advice letter for the marketing 

director. 

2. RECURRENT NEURAL NETWORK 

PREDICTION MODEL 

2.1 Basic Structure of Recurrent Neural Network 

Recurrent neural network is a kind of recursive neural 

network with sequence data as input, recursion in the 

forward direction of the sequence, and recurring units 

linked in a chain. Recurrent neural networks are mainly 

used to process and predict sequence data in the form 

of 𝑥1, 𝑥2, 𝑥3, ⋯ , 𝑥𝑡−2, 𝑥𝑡−1, 𝑥𝑡 . It is the same as the 

classic neural network, including the input layer, 

hidden layer and output layer; Among them, many 

weights are allocated in the hidden layer, and a loss 

function is used for directional optimization to reduce 

the error between the actual output and the target 

output, and finally the weight matrix of the network 

[2,3] is obtained. Compared with ordinary neural 

networks, the outstanding characteristics of recurrent 

networks are shown in two aspects: (1) the weights are 

assigned to both the timely input and the historical 

input, and the final weight value is optimized by the 

loss function; (2) the recurrent neural network draws 

on The conventional gradient descent algorithm 

optimizes the network and introduces the time back-

propagation algorithm into it. The structure of RNN is 

shown in Figure 1. 

 
Figure 1 Structural diagram of a recurrent neural 

network 

The biggest feature of recurrent neural networks is the 

introduction of the concept of time. The value of this 

time is affected by the input of this time and the value 

of the hidden layer at the previous time. Assume that at 

time t, the input value is 𝑥𝑡 and the hidden layer is ℎ𝑡, 
the output value is 𝑜𝑡 , and the value of ℎ𝑡  is 

determined by 𝑥𝑡 and 𝑜𝑡 , so the recurrent neural 

network has the function of memory and storage, 

which is calculated by the following formula: 

𝑜𝑡 = 𝑔(𝑉ℎ𝑡)               (1) 

ℎ𝑡 = 𝑓(𝑈𝑥𝑡 +𝑊ℎ𝑡−1)           (2) 

Where U represents the weight matrix of the 

connection from the input layer to the hidden layer; W 

represents the weight matrix of the cyclic connection 

from the hidden layer to the hidden layer; V represents 

[4] the matrix of the hidden layer to the output layer 

connection; g and f represent activation functions. 

After consulting the data, the recurrent neural network 
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is trained with the hyperbolic tangent function tanh, 

and the training result is better. This is because the tanh 

excitation function can keep the output and input from 

rising or falling non-linearly, and has strong fault 

tolerance. 

The repetitive structure obtained by recursive 

calculation or non-expanding loop constitutes an event 

chain, and each node is connected to each node of the 

hidden layer. If Equation 2 is brought into Equation 1, 

a composite function can be obtained: 

𝑜𝑡 = 𝑔(𝑉ℎ𝑡) = 𝑉𝑓(𝑈𝑥𝑡 +𝑊ℎ𝑡−1) = 𝑉𝑓(𝑈𝑥𝑡 +

𝑊𝑓(𝑈𝑥𝑡-1 +𝑊ℎ𝑡−1)) = 𝑉𝑓 (𝑈𝑥𝑡 +𝑊𝑓 (𝑈𝑥𝑡-1 +

𝑊𝑓(𝑈𝑥𝑡-2 +𝑊𝑓(𝑈𝑥𝑡-3 +⋯))))          (3) 

It can be seen from the above formula that the output 

of the recurrent neural network is affected by the 

previous input value. 

The loss L in recurrent neural network training is used 

to measure the distance from the target output y. When 

using the softmax output, assuming that the output is a 

normalized log probability, then it will be compared 

with the target y, roughly the update equation looks like 

this: 

𝑎𝑡 = 𝑏 +𝑊ℎ𝑡−1 + 𝑈𝑥𝑡         (4) 

ℎ𝑡 = 𝑡𝑎𝑛ℎ(𝑎𝑡)             (5) 

𝑜𝑡 = 𝑐 + 𝑉ℎ𝑡              (6) 

𝑦
^
= 𝑠𝑜𝑓𝑚𝑎𝑥(𝑜𝑡)            (7) 

b and c in the formula are the offset vectors from the 

input layer to the hidden layer and from the hidden 

layer to the output layer, respectively. 

2.2 Prediction Result Analysis 

The greater the number of online reviews, the more 

customers who are concerned about this product or 

service, and the more widespread the company’s word 

of mouth. In the field of online reviews, the research 

focus of scholars also focuses on the influence of 

various features of reviews on businesses, and the 

reviews they focus on are star ratings, and rarely focus 

on review text information. In an actual e-commerce 

platform environment, when browsing reviews, 

customers pay attention to the content of the text itself. 

Therefore, in order to predict the measurement of 

products, it is necessary to consider both ratings and 

reviews within the scope. 

In the research area of review characteristics, it is 

generally considered that reviews have a clear positive 

correlation with business performance, but reviews are 

divided into positive reviews and negative reviews, 

that is, customers have derogatory views on goods or 

services. Sales volume has a significant impact. Use 

the valence of reviews to study the customer ’s 

sentiment. The valence of reviews reflects the overall 

average sentiment. For microwave ovens, baby 

pacifiers, and hair dryers, this article uses the average 

value of the polarity in the sentiment score of product 

attributes to represents the value of a comment. 

 
Figure 2 Neural network prediction graph 

By establishing a predictive model of a recurrent neural 

network, after the three products are sold on the 

platform, the goal of being able to track their data 

metrics in a timely manner is achieved. The input 

parameters of the input layer of the neural network are 

the rating and the average polarity score [5-7] of each 

attribute characteristic of the product. The 

corresponding parameters at this moment are predicted 

through the input of the previous moment. Get the 

forecast chart of the amount of data related to the three 

products and the predicted result is shown in Figure 2. 

3. CHANGING IN PRODUCT REPUTATION OVER 

TIME 

Table 1 Sentiment scores for different attributes in different years 

Year quality power shape brand size function 

2004 0.015 0.006667 0.000568 0.020625 0.028571 0.316163 

2006 0.000893 0.047279 -0.00893 0.034329 0.028571 -0.10625 

2008 0.008917 0.053133 0.048747 0.033783 0.02193 0.524366 

2010 0.031897 0.031379 -0.02438 0.009195 0.008374 0.256563 

2012 0.021576 0.019052 0.011039 0.028474 0.018745 0.257386 

2015 0.010873 0.019911 0.013676 0.020667 0.037532 0.190756 

Product online sales or reputation are affected by many 

factors, this article mainly discusses the change of the 

reputation of the product over time. First extract the 

reviews containing various attributes from 2004 to 

2015, and average the sentiment scores of the collected 

reviews to represent the sentiment score of the attribute 

for that year, and so on to obtain the sentiment scores 

of different attributes of the three products in different 

years. Then, the year is used as the scale to calculate 

the average value of all attributes, and then integrated 

with the star rating to form a new variable, that is, the 

rating, to reflect the reputation of the product. The 

result is that over time, the reputation of each product 

changes. The sentiment scores of different attributes in 

different years are summarized in Table 1. 
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Figure 3 Commodity attribute radar map 

The title requires identifying the combination of text 

and star rating for the product that best indicates 

potential success or failure. Vine is a community group. 

The original intention of Amazon to set up the 

organization was to guide Amazon customers through 

fair and honest reviews provided by many credible 

product reviewers, so that people can get from reviews 

Valuable information to make the right purchase 

decision. Therefore, the review text information of 

Vine customers and other ordinary customers should 

be studied separately. 

Since the reviews and star ratings of different products 

cannot be expressed as a unified formula, this article 

starts from the classification of product attributes, 

taking the microwave oven as an example, and based 

on Table 1 to obtain the average sentiment score of 

each attribute. Product attribute words have a certain 

relevance, then in the process of quantifying the text, 

the expression should include both reviews and star 

ratings. The specific expression as following: 

𝐴 =
𝑟𝑒𝑛𝑢𝑚

𝑟𝑒𝑡𝑜𝑡𝑎𝑙
∗ 𝑠𝑡0                 (8) 

Among them, A represents a certain attribute of the 

microwave oven, renum represents the number of 

reviews containing the attribute, retotal represents the 

total of reviews containing all attributes of the product, 

and the corresponding value after normalizing the five 

stars. 

Get the text quantization value and star rating of each 

attribute of the product, average the text quantization 

values of all attributes to represent the text metric Q of 

the product, and then average the corresponding star 

ratings to compare the results of the two. 

𝑄 = 𝐴+st              (9) 

It can be seen from the figure 3 that for microwave 

ovens, the property that can best indicate its potential 

success is function, which means that customers pay 

more attention to their functionality when purchasing 

household appliances such as microwave ovens. Of 

course, this is also in line with the times. The attribute 

of the product that is not concerned is sound; the other 

attributes are not taken into consideration when 

purchasing baby products such as pacifiers. The 

customer pays more attention to the material attributes 

of the pacifier. The least concern is the price. And other 

household appliances are more focused on their 

functionality, as mentioned in the comment text. For 

example, “Works very well. I just wish it had a simple 

on-off switch in addition to a multi-function slide 

switch. Just a small quibble.” 

Combine the title to determine whether a star rating 

will cause more reviews. For example, if the star rating 

is 1, customers are more likely to write a review. 

Consistent with the starting angle of question c, the 

reviews with a star rating of 1 are selected, and the 

number of reviews containing each attribute of the 

product is calculated as X; the correlation analysis is 

performed with the average number of reviews Y 

containing the attributes of the product, as Figure 4.

 

 
Figure 4 Time series diagram 

4. CONCLUTION 

Obviously, there are different types of comments that 

are caused by different star ratings. There is a strong 

relationship between the two, and the two are 

inseparable. Of course, the correlation between the two 

will continue to decay with the increase of the time 

interval, and it will decay exponentially. For the 

microwave oven, it can be seen from the figure that 
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when the star rating is 1, the content of the review is 

less about the shape and color of the product, and it is 

more focused on discussing the service quality and 

product function. For the baby pacifier, it can be seen 

from the figure that when the star rating is 1, the 

content of the review is less about the material of the 

product, and it is more focused on the price of the 

product. For the hair dryer, it can be found from the 

figure that when the star rating is 1, The content of the 

review less talks about the function of the product and 

the product itself, and focuses more on the price and 

sound of the product. 
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Abstract: With the further development of modern 

construction, the world regional economy has 

developed vigorously under the impetus of various 

kinds of power. The scientific comprehensive 

evaluation index system of regional economic vitality 

is the basis for the correct analysis and evaluation of 

regional economic vitality. In order to build a suitable 

relational model of influencing factors of economic 

vitality, we collect lots of data and use Factor Analysis 

and established the relation model. Then we establish 

a mathematical model to measure economic vitality by 

weighting factors, and optimize it with the actual 

expression. Finally, based on the established model, we 

give some advice. 

Keywords: Factor analysis; Economic vitality; 

Influencing Factors 

 

1. INTRODUCTION 

With the continuous development of China’s economy 

and the gradual promotion of reform, the competition 

among regions in China is gradually intensified, and 

cooperation is also deepening. The development of the 

region has become a new research topic, and the 

research on regional vitality has also been gradually 

deepened [1-3]. 

2. EXPERIMENTAL  

2.1 Study Area 

We take Hebei Province as an example, collect a lot of 

relevant data, through the method of factor analysis, 

reduce the dimension of the collected data, and obtain 

the factor that has the greatest relationship with the 

economic vitality [4-7]. By calculating the contribution 

rate, the data which have the greatest influence on the 

economic vitality are found out, and the relational 

model is established. 

2.2 METHOD 

MODEL PREPARARION 

The basic idea of factor analysis to classify the 

observed variables, that is, the correlation is high, that 

is, the closely related variables are divided into the 

same category, while the correlation between different 

types of variables is lower, so each class of variables 

actually represents a basic structure, that is, the 

common factor [8-13]. For the problem studied, the 

sum of the linear function of the common factor and 

the special factor is used to describe each component 

of the original observation. the process of establishing 

the model is as follows: Figure 1: 

 
Figure 1 Factor Analysis Model Solve Flow 

2.2 Data Preparation 

We selected Hebei as an object of the study of regional 

economic vitality. From the angle of economy and its 

growth, enterprise, foreign trade, finance, industry, 

population, etc., 24 possible economic vitality factors 

are selected. We have collected the changes of these 

data in ten years. 

In view of the different dimensions of the collected 

data, we have standardized the data to eliminate the 

influence of the dimension. The formula is as follows: 

xi
∗=

xi

si
−

xi̅

si
                (1) 

2.3 Solution of the Model 

a) The relationship Model of influencing factors of 

Economic vigor 

Based on the factor analysis of the above data, we 

delete some data with poor phase, and then use the 

remaining data to carry on the factor analysis again, 

and get the following results like Figure 2. 

 
Figure 2 Analysis of the characteristic value of the data 

of economic 

Obviously, the first three factors well reflect the trend 

of the data, so we choose these three factors to explain 

the economic vitality. 

As can be seen from the diagram analysis (Table 1), the 

strong correlation with factor one is: 

①GDP Total value ② Enterprise quantity ③current 

year Import value 

④Current year Fiscal Revenue ⑤current year Budget 

Expenditure 

⑥ Export volume in the current year ⑦ Actual 
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utilization of foreign capital 

⑧Total retail sales of consumer goods in the current 

year 

⑨Annual research and development expenditure ⑩
Per-capita GDP 

⑪Per-capita resident population of the province 

⑫Per-capita disposable income 

The correlation with the factor two is: 

①Growth rate of industrial added value in the same 

year 

②Or more industrial profit growth rate 

③Growth rate of actual utilization of foreign capital in 

the same year 

④Growth rate of imports in the same year 

⑤Growth rate of exports in the same year 

⑥Growth rate of fiscal revenue in the same year 

⑦ Growth rate of added value in transportation 

warehouse and postal industry for the whole year 

⑧Per capita GDP growth rate 

The strong correlation with factor three is: 

①Investment in fixed assets of the whole society 

②Industrial profits above the scale of industrial value 

added 

③Scale above industry profit. 

④The value added of transportation warehouse and 

postal industry can be increased in the whole year. 

Table 1 Overall analysis of economic influence factor data in Hebei Province 

 
factor 

 
factor 

1 2 3 1 2 3 

Number of companies .974 -.140  Industrial added value growth rate -.684 .603 -.250 

Currentyearfiscal budget 

expenditure 
.954 -.214 .171 Per-capita disposable income .606 -.360 .250 

Current yearfiscal revenue .951 -.149 .241 Industrial profit growth rates above scale  .956 -.178 

Current year imports value .938   
Actual utilization offoreign capital growth 

rate 
 .889  

Actual utilization offoreign capital 

in that year 
.934 -.193 .290 Current year growth rates of imports  .887  

Current year exports value .932   Current year growth rates of exports  .856 .243 

The total retail sales of social 

consumer goods 
.930 -.223 .277 Current year growth rates of fiscal revenue -.145 .814 -.223 

Annual scientific research and 

experimental development 

expenditure 

.902 -.258 .327 

Transportation, warehousing, and postal 

industry achieved value-added growth rates 

throughout the year 

-.404 .778  

GDP .902 -.132 .397 Per-capita GDP growth rates -.438 .759 -.106 

Resident population of the 

province 
.894 -.161 .386 Total social investment in fixed assets  -.188 .819 

Per-capita GDP .892 -.119 .424 Current year growth rates of fiscal revenue -.300  -.712 

Current year industrial added value .745  .633 Industrial profits above scale .493 .216 .703 

In summary, we name the factor through the data 

contained in the factor. Factor one is economic factor, 

factor two is economic growth factor, factor three is 

industrial and investment factor. Economic factors 

have the greatest impact on economic vitality.  

 
Figure 3 Relationship Model of Economic Vitality 

Influencers 

By using the obtained characteristic value, the load 

quantity  

𝐿𝑖𝑗 = √𝜆𝑖𝐼𝑖𝑗             (2) 

of each data is calculated and the relation model is 

expressed by a bar graph, and the influence factors of 

the economic vitality can be obviously analyzed. 

As can be seen in Figure 3, the number of enterprises, 

the amount of import and export in the current year, 

and the finance are the most important factors for the 

economic activity. 

b) An Analysis of the Mathematical Model for 

Measuring the Economic Vigor 

At the same time, in order to establish a descriptive 

economic vitality, we calculated the contribution rate 

of each data under the factor, and for example fator1’s 

results are as follows Figure 4. 

We hope to build the economic vitality index with a 

relatively simple system, so we analyze the correlation 

of each data, and express the data with strong 

correlation with a data to simplify the formula. The 
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analysis of the correlation is as follows Figure 5. 

 
Figure 4 Contribution rate of date  

 
Figure 5 relevance of statistics 

In this way, we obtain L1-L11 from the calculation of 

the new contribution rate of the deleted factor, and the 

factor after the deletion is the following Table 2: 

Table 2 Fator number 

Current year imports value A1 

Current year exports value A2 

Resident population of the province A3 

Number of companies A4 

GDP A5 

Actual utilization of foreign capital growth rate A6 

Current year growth rates of imports A7 

Current year growth rates of exports A8 

Per-capita GDP growth rates A9 

Total social investment in fixed assets A10 

Current year industrial added value A11 

3. RESULTS AND DISCUSSION 

Define the index of economic vitality: 

S=70∑ 𝐿𝑖
5
𝑖=1 𝐴𝑖+22∑ 𝐿𝑖

4
𝑖=6 𝐴𝑖+8∑ 𝐿𝑖𝐴𝑖

2
𝑖=10 +50  (3) 

It is worth noting that the data in the model should also 

be standardized. Using this formula, we rank some 

Chinese cities, Figure 6 is the result.  

 
Figure 6 Economic vitality index 

4. CONCLUSION 

From the point of view of enterprises, the number of 

enterprises accounts for a large proportion of the many 

influencing factors, so a moderate increase in the 

number of enterprises plays a certain role in enhancing 

the economic vitality of Hebei Province. On the one 

hand, it is necessary to enhance the commercial value 

of the existing enterprises, moderately increase the 

preferential authority of the policy of attracting 

investment, and provide a more broad space for 

development; on the other hand, the government and 

society should respond to the call of the state, 

encourage the public to start a business, optimize the 

entrepreneurial environment, provide accurate services, 

and protect entrepreneurs [14-16]. 

From the aspect of import and export volume of goods, 

the balance and optimization of import and export 

quantity will also improve the level of economic 

vitality of a region to a certain extent. On the one hand, 

the government should actively maintain the foreign 

trade environment, issue relevant service policies to 

attract foreign investment into the provincial market; 

on the other hand, the government should improve the 

domestic commercial sales environment, strengthen 

efforts to control the quality of export goods, and 

actively maintain the balanced development of 

commerce, promote productivity and improve the 

efficiency of goods production. 

From the financial point of view, how to effectively 

control the balance between income and expenditure is 

also very important to improve the level of economic 

vitality in a region. On the one hand, we should collect 

taxes reasonably, encourage taxpayers to pay taxes 

actively, stimulate the enthusiasm of the masses, create 

greater labor value and increase government revenue; 

on the other hand, an effective and reasonable 

expenditure system must be optimized, analyze 

investment risks and profit comparisons, and increase 

the benefits of expenditure recovery. 
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Abstract: Global ocean temperature affects the habitat 

quality of some marine life. When the temperature 

changes are too great to survive properly, these species 

will look for other habitats that are more suitable for 

future life. This geographical shift can severely affect 

the interests of companies that depend on the stability 

of marine life species. To understand the problems 

related to the migration of Scottish herring and 

mackerel from habitats near Scotland, we developed a 

model (called the Moving Fish model) to analyze the 

migration of these two species of fish. The first factor 

that affects the distribution of fish is the water 

temperature. In this paper, a Moving Fish model is 

established to describe the role of ocean temperature in 

determining the location of fish. In order to clearly 

understand the changes in fish school position in the 

next 50 years, this paper uses a gray GM model to 

predict changes in ocean temperature. Download the 

global sea surface temperature from 1961 to 2018 

through legal means from relevant websites, and lock 

the location to a fishing ground near Scotland. 

Keywords: Gray forecast; Ocean temperature; Fishing 

ground 

 

1. INTRODUCTION 

In general, the factors affecting the distribution of 

marine species are water temperature, current and 

salinity. Unlike terrestrial organisms, marine 

organisms migrate very frequently. As the temperature 

rises, the species distribution will change in latitude, 

that is, globally ocean temperature affects the habitat 

quality of certain marine life. When the temperature 

changes are too great to continue growing, these 

species begin to find other habitats that are more 

suitable for their current and future life and 

reproduction success [1-3]. As our planet and the 

oceans warm, the habits and habitats of marine wildlife 

are changing. Fish and crustaceans, usually found 

within a certain temperature range, are forced to 

migrate. Since 1860, warm-water creatures have 

moved north by about 3,100 km. In the Scottish North 

Atlantic, two species of fish that have a significant 

impact on the local economy-Scottish herring and 

mackerel are also being affected by changes in ocean 

temperature [4,5]. This geographical “population shift” 

can severely disrupt the livelihoods of companies that 

depend on the stability of marine life species. 

2. ASSUMPTIONS AND JUSTIFICATIONS 

Assumption 1: The bottom terrain is simple in 

distribution and can meet the general needs of fish for 

terrain. 

Assumption 2: It is assumed that the fish will not be 

subjected to sudden attacks such as poisoning and 

nuclear weapons. 

Assumption 3: The intensity of each interference factor 

will not increase, maintaining the current level of 

stability. As Table 1. 

Table 1 Notations 

Notations Definitions 

𝜆(𝑘) Sequence’s grade ratio 

𝜌(𝑘) Sequence’s step deviation 

𝜃 Tolerable 

𝜀(𝑘) Residual 

2.1 Model Overview 

Grey prediction refers to the use of GM models to 

estimate the development and change of system 

behavior characteristics. At the same time, it can also 

estimate the time when abnormal behavior 

characteristics occur, and study the future time 

distribution of events in specific time zones. These 

works essentially treat “stochastic process” as “gray 

process” and “random variable” as “gray variable”, and 

mainly deal with the GM (1,1) model in gray system 

theory. 

2.2 Modeling 

Grey prediction GM model 

Data inspection and processing 

Legally download global ocean temperature data from 

1961 to 2018 from relevant websites. The data is 

properly screened and eliminated. Since the gray 

prediction GM model is suitable for continuous 

problems, we need to interpolate the data. Here we 

choose Kriging interpolation. The visualization results 

of global ocean temperature in 2018 and the ocean 

temperature of the North Sea fishing ground in a more 

representative year are shown in Figures 1-5 (Because 

the data is only available until 2018, the temperature in 

2019 is predicted values). 

The next step is to find fish school information. In 

order to find the initial position of the population and 

learn to extract the temperature characteristics of the 

population position, this paper starts from the trawl 

fishing in the North Sea of Europe and obtains the 

CPUE (per haul per hour) distribution data, as shown 

in Figure 6 (Different colors represent the number of 

fish, purple means more, red means medium, and blue 

161

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



means less. Is a real-time interactive map, details can 

be found in the attachment URL.) 

 
Figure 1 2018 global SST 

 
Figure 2 2019 North Sea fishery temperature 

 
Figure 3 2016 North sea fishery temperature 

 
Figure 4 2013 North Sea fishery temperature 

 
Figure 5 2009 North Sea fishery temperature 

 
Figure 6 CPUE distribution data 

2.3 K-Means clustering algorithm simplifies fish 

school data 

 
Figure 7 K-Means clustering process 

In order to make the model faster, we use K-Means 

clustering to simplify the position of the school of fish. 

The theory is as follows. First clear the distance 

between the two data objects. Here we choose 

Euclidean Distance: 

𝑑(𝑥𝑖 , 𝑥𝑗) = (∑|𝑥𝑖𝑘 − 𝑥𝑗𝑘|
2

𝑝

𝑘=1

)1 2⁄  (1) 

For the K-means algorithm, the criterion function E, 
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that is, Sum of Squared Error (SSE) is usually used as 

the objective function to measure the quality of 

clustering. 

𝐸 = ∑ ∑ 𝑑2(𝐶𝑖 , 𝑥)

𝑥∈𝐶𝑖

𝑘

𝑖=1

 (2) 

Among them, 𝑑( ) represents the distance between 

two objects, which can be obtained using Euclidean 

distance. For the same𝑘value, a smaller SSE indicates 

that the objects in the cluster are more concentrated. 

For different𝑘values, larger𝑘values should be smaller 

SSE. 

Then use the fish school and sea temperature data to 

make gray prediction, the theory is as follows Figure 7. 

First, let the known reference sequence be: 

𝑥(0) = (𝑥(0)(1), 𝑥(0)(2),⋯ , 𝑥(0)(𝑛)) 

First, in order to ensure the feasibility of the modeling 

method, it is necessary to perform necessary inspection 

processing on known data columns. Calculate the 

series ratio as: 

𝜆(𝑘) =
𝑥(0)(𝑘 − 1)

𝑥(0)(𝑘)
, 𝑘 = 2,3,⋯ , 𝑛 

If the order ratio 𝜆(𝑘)  falls within the tolerable 

coverage Θ = (𝑒−
2

𝑛+1, 𝑒
2

𝑛+2)  . Can be used as the 

series of model GM (1,1) for gray prediction. 

Otherwise, it is necessary to perform the necessary 

transformation processing on the sequence 𝑥(0)  to 

make it fall into the acceptable coverage. That is, take 

the appropriate constant c and do the translation 

transformation. 

𝑦(0)(𝑘) = 𝑥(0)(𝑘) + 𝑐, 𝑘 = 1,2,⋯ , 𝑛 

The scale of the transformed sequence is: 

𝜆𝑦(𝑘) =
𝑦(0)(𝑘 − 1)

𝑦(0)(𝑘)
∈ Θ, 𝑘 = 2,3,⋯ , 𝑛 

3. BUILDING A GM MODEL 

Add up one by one (recorded as AGO) to get: 

𝑥(1) = (𝑥(1)(1), 𝑥(1)(2),⋯ , 𝑥(1)(𝑛))

= (𝑥(1)(1), 𝑥(1)(1)

+ 𝑥(0)(2),⋯ , 𝑥(1)(𝑛 − 1)

+ 𝑥(0)(𝑛)) 

Among them 

𝑥(1)(𝑘) = ∑𝑥(0)(𝑖)

𝑘

𝑖=1

 (𝑘 = 1,2,⋯ , 𝑛) 

Find the mean sequence of number: 

𝑧(1)(𝑘) = 0.5𝑥(1)(𝑘) + 0.5𝑥(1)(𝑘 − 1), 𝑘
= 2,3,⋯ , 𝑛 

Then 

𝑧(1) = (𝑧(1)(2), 𝑧(1)(3),⋯ , 𝑧(1)(𝑛)) 

So we can build the gray differential equation: 

𝑑𝑥(1)

𝑑𝑡
+ 𝑎𝑥(1)(𝑡) = 𝑏 (3) 

Recorded as: 

𝑢 = (𝑎, 𝑏)𝑇 , 𝑌 = (𝑥(0)(2), 𝑥(0)(3),⋯ , 𝑥(0)(𝑛))𝑇 

𝐵 =

[
 
 
 
−𝑧(1)(2) 1

−𝑧(1)(3) 1
⋮ ⋮

−𝑧(1)(𝑛) 1]
 
 
 

 

Then the least square method is used to find 𝐽(�̂�) =
(𝑌 − 𝐵�̂�)𝑇(𝑌 − 𝐵�̂�)  which makes �̂� = (𝑎, 𝑏)𝑇 =
(𝐵𝑇𝐵)−1𝐵𝑇𝑌 reach the minimum value. The solution 

to equation (1) is then obtained: 

𝑥(1)(𝑘 + 1) = (𝑥(0)(1) −
𝑏

𝑎
) 𝑒−𝑎𝑘 +

𝑏

𝑎
, 𝑘

= 0,1,⋯ , 𝑛 − 1,⋯ 

And 

�̂�(0)(𝑘 + 1) = �̂�(1)(𝑘 + 1) − �̂�(1)(𝑘), 𝑘
= 1,2,⋯ , 𝑛 − 1,⋯ 

Test prediction 

 Residual test 

Let the residual be 𝜀(𝑘), calculate: 

𝜀(𝑘) =
𝑥(0)(𝑘)

𝑥(0)(𝑘)
, 𝑘 = 1,2,⋯ , 𝑛 (4) 

Here �̂�(0)(1) = 𝑥(0)(1)  , if 𝜀(𝑘) < 0.2 , it can be 

considered to meet the general requirements; if 

𝜀(𝑘) < 0.1 , it is considered to have reached higher 

requirements. 

 Step deviation test 

First calculate the step ratio 𝜆(𝑘) from the reference 

data 𝑥(0)(𝑘 − 1), 𝑥(0)(𝑘) , and then use the 

development coefficient 𝑎 to find the corresponding 

step ratio deviation: 

𝜌(𝑘) = 1 − (
1 − 0.5𝑎

1 + 0.5𝑎
)𝜆(𝑘) (5) 

If 𝜌(𝑘) < 0.2, it can be considered to meet the general 

requirements: if 𝜌(𝑘) < 0.1, it is considered to meet 

the higher requirements. 

 
Figure 8 Fish migration path 

Process the ocean temperature data to get the 

temperature matrix 𝑇:𝑇 = (

𝑟1
𝑟2
. . .
𝑟𝑛

) 

Where 𝑟𝑖 is the i-th row vector, if grayscale prediction 

is required, matrix stitching is needed to obtain the 

temperature vector:𝑡𝑦𝑒𝑎𝑟 = (𝑟1, 𝑟2, . . . , 𝑟𝑛 ) 

Complete the above transformation for all years to get 

the original number series: 𝑥(0) =
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(𝑡2014, 𝑡2015, . . . , 𝑡2018) 

Level test result 𝜂𝑘 > 0.9 is available, and the result 

level deviation 𝜌(𝑘) < 0.1 shows that the result is 

ideal. The result is shown in Figure 8. 

4. CONCLUSION  

Given raw data column 𝑥(0) =

(𝑥(0)(1), 𝑥(0)(2),⋯ , 𝑥(0)(𝑛)). If a certain fixed value 

𝜁 is specified, and those points greater than 𝜁 in 𝑥(0) 

are considered to have outliers, then these data are 

picked out from another set of series, which is called 

the upper limit catastrophe series. his way we can 

predict when the outliers will appear. 

The linear temperature regression method was used to 

calculate the optimal temperature of the school of fish 

in February and August for the corresponding year 

temperature. The results were February: 7.15129 and 

August: 15.68737. The temperature trend was 

accurately followed to determine the school's trend. 
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Abstract: With the rapid development of modern 

society, the road traffic burden is more and more heavy, 

and the traffic accidents are also increasing, so it is 

urgent to solve the problem of accurate automatic 

recognition of traffic lights. This paper presents a 

method of OpenCV traffic light recognition based on 

convolution neural network. Firstly, the traffic light 

image is collected by the camera in raspberry pie and 

input into the CNN neural network model in OpenCV. 

After that, the weight is repeatedly convoluted to 

recognize the image, and the color and direction of the 

traffic lights in the image are accurately determined by 

the optimized CNN algorithm. This method can be 

used to calibrate the space position of traffic lights in 

various complex backgrounds, calculate the distance 

between vehicles and traffic lights, and greatly 

improve the reliability and accuracy of the calibration 

process. The research results show that: through the 

experimental data training, the parameters of CNN can 

be optimized; the accuracy of the optimized CNN 

algorithm can reach 96.7%, which provides a typical 

reference for deep learning algorithm in the field of 

traffic light recognition. 

Keywords: Convolutional neural network; Image 

acquisition; Color recognition; OpenCV 

 

1. INTRODUCTION 

The recognition of traffic lights mainly includes two 

parts: vision system and real-time image acquisition. 

According to the research of experts at home and 

abroad, traffic lights have interference factors in the 

identification process. In the process of recognition, 

traffic signs and lights should be detected and 

classified first. However, traffic lights are very 

challenging because of their small size and high 

ambiguity between them and other objects in the urban 

environment (such as street lights, building decoration, 

reflection, etc.). In addition, different weather and light 

intensity will also bring interference to recognition [1, 

2]. Therefore, we usually use the method of deep 

learning based on convolutional neural network to 

improve the accuracy of visual recognition. 

Convolutional neural network [3-5] and neural 

perceptron were put forward in 1980. Neural cognitive 

machine decomposes a visual mode into many sub 

modes (features), and then enters the feature plane 

connected in hierarchical form for processing. These 

concepts mark the birth of the first convolutional 

neural network. Then a GPU appeared in 2005 to 

implement CNN’s paper, marking a more effective way 

to implement CNN [6,7]. In the 2012 Image net 

competition, CNN stood out because of its high 

accuracy, and deep learning officially entered people’s 

vision, and gradually became the main application tool 

of computer vision. 

2. ALGORITHM PRINCIPLE 

Convolutional neural network (CNN) is a kind of feed 

forward neural network, which has outstanding 

performance in large-scale image processing, and has 

been widely used in image classification, positioning 

and other fields. Compared with other neural network 

structures, convolutional neural network needs 

relatively few parameters, which makes it can be 

widely used. 

2.1 Input Layer 

The input layer needs to do the preprocessing of the 

original image data, including: mean removal, 

normalization, PCA / whitening. 

remove mean: The purpose of centralizing all 

dimensions of input data to 0 is to pull the center of 

sample back to the origin of coordinate system. 

Normalization: Amplitude normalization to the same 

range, that is, to reduce the interference caused by the 

differences in the value range of the data of each 

dimension. For example, we have two-dimension 

features a and B, a range is 0 to 10, and B range is 0 to 

10000. If it is problematic to use these two features 

directly, a good way is to normalize, that is, the data of 

a and B are both 0 to 1. 

PCA / whitening: Dimension reduction with PCA; 

whitening is to normalize the amplitude of each 

characteristic axis of data. 

2.2 Volumes of Layers 

Convolution layer is the most important part of CNN, 

which contains multiple feature maps. Each feature 

map in the convolution layer is equivalent to the nodes 

of the network mentioned before. The feature map is 

the convolution feature mapped by convolution 

operation and activation function input. Each feature 

map can receive one or more front layer feature inputs 

and contain the same number of convolution filters 

(also known as convolution kernels) as the feature 

inputs [8-12]. These convolution filters are convoluted 

with input time lines, and then the convolution features 

are output after the results are passed through the 

activation function. 

The two main features of convolution layer are local 

connection and weight sharing. 

Local perception uses some neurons to receive image 

information, and then enhances image information by 
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synthesizing all image information. From the Figure 1, 

we can see that each node in layer 𝑛 + 1  is only 

connected with three nodes in layer 𝑛 , not all five 

neuron nodes in the previous layer. In this way, it 

originally needs 5 × 3 = 15 weight parameters. Now 

it only needs 3 × 3 = 9  weight parameters, which 

reduces the parameter amount by 40%. Similarly, the 

same connection mode is used between layer 𝑛 + 2 

and layer 𝑛 + 1. This kind of local connection greatly 

reduces the number of parameters, speeds up the 

learning speed, and reduces the possibility of over 

fitting to a certain extent. 

 
Figure 1 Local perception 

Another major feature of convolution layer is weight 

sharing. For example, a 3 × 3  convolution kernel 

with nine parameters will convolute with different 

areas of the input image to detect the same feature. 

Only different convolution kernels correspond to 

different weight parameters to detect different features. 

As shown in the Figure 2, through the method of 

weight sharing, there are only three groups of different 

weights. If only the method of local connection is used, 

a total of 3 × 4 = 12 weight parameters are needed. 

With the method of weight sharing, now only three 

weights are needed, further reducing the number of 

parameters. 

 
Figure 2 Weight sharing 

2.3 Activation Layer 

The excitation layer is essentially a nonlinear mapping 

of the output of the convolution layer, as Figure 3. 

 
Figure 3 Activation layer 

The excitation function adopted by CNN is generally 

relu (the corrected linear unit / modified linear unit), 

which is characterized by fast convergence, simple 

gradient calculation, but fragile. 

2.4 Pools 

The pool layer samples the previous layer. Its function 

is to reduce the size of the previous layer (length, width, 

number of channels), to reduce the amount of 

calculation, memory usage, number of parameters, to 

achieve certain scale, space invariance, and reduce the 

possibility of over fitting. 

Each neuron in the pool layer relates to some neurons 

in the previous layer, and the connected neurons form 

a rectangular area. The pooling layer also has three 

attributes: the size of the pooling kernel, the step size 

and the filling type. In addition, the aggregation 

function (maximum value and average value) is used 

instead of the weight. As shown in the Figure 4, it 

shows a max pooling layer with size of 2 × 2, step size 

of 2 and no filling. 

 

 
Figure 4 Pooling layer 

The pooling layer in the Figure above takes the 

maximum value in the pooling kernel as the output, 

reducing the input side length by 50% and the area by 

75%.  

Generally, the pooling layer acts on each channel 

(characteristic diagram) of the previous layer, so the 

output and input of the pooling layer have the same 

depth. 

2.5 Fully Connected FC Layer 

 
Figure 5 Fully connected layer 

 
Figure 6 Traffic light identification flow chart 

All the neurons in the two layers are connected by 

weight, usually the whole connection layer is at the tail 

of convolutional neural network. It is the same as the 

connection mode of traditional neural network neurons 

Figure 5. 

The CNN algorithm in opencv is used for the 

experiment, and the flow chart is as follows Figure 6. 

3. EXPERIMENTAL RESULTS AND ANALYSIS 

layern

layern 1

layern 2

layern

layern 1

1W 2W

3W 1W
1W1W

2W 2W
2W 3W

3W

synapse

activiation 

function

output axon

dendrite

axon from a neuron

cell body

00xw

0x 0w

11xw

22xw

 

i

ii bxw
















i

ii bxwf

f

1   5

3   2

max

input layer

hidden layer 2

output layer

hidden layer 1

166

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



Experimental data set: based on CNN algorithm, 7000 

groups of sample signals were selected as the training 

set, and the remaining 1500 groups were selected as the 

test set. The data set has four states: red, green, yellow 

and off. 

Experimental environment: the experiment of CNN 

algorithm was carried out in Windows 10 x64 system. 

Hardware requirements: GeForce GTX1080 Ti GPU 

graphics card, memory 8G. 

Parameter design: the learning rate was set to 0.001, 

the initial weight was set to 0.01, the number of 

algorithm iterations was selected for 5,000 times, and 

the feature extraction network was selected for 

VGG16.Simulation is carried out in OpenCv 

environment. 

Step 1: after opening the device, start the python 

recognition program based on TensorFlow framework 

running on raspberry PI, and the program will load the 

trained CNN based on OpenCv. After loading, the 

camera will be automatically opened. 

Step 2: after the camera is turned on, the image will be 

automatically collected. The image collected by the 

camera needs to be preprocessed to speed up the 

processing speed and reduce the time. The 

preprocessing operation includes filtering and 

smoothing the image with 3×3 gaussian core and 

sending the preprocessed image to CNN, as Figure 7. 

Real-time 

traffic light 

identification

Voice 

broadcast

 
Figure 7 Image capture 

Step 3: when CNN deep neural network is used to 

process the image, CNN will locate the traffic light 

position in the image and accurately judge the traffic 

light type. In order to reduce miscarriage of justice, the 

parameters of CNN were constantly updated to the 

optimum. 

Step 4: when the Lab color space is used for traffic light 

recognition, the cut image is converted from the BGR 

color space to the Lab color space, and channel a is 

taken out separately. Channel a of the red light will be 

a very bright area, while channel a of the green light 

will be a very dark area, to identify the final traffic light.  

The experimental results are as follows Table 1. 

In order to further evaluate the accuracy of different 

calibration algorithms in 1500 experiments, the 

synthetic error is introduced into the calculation of the 

total deviation between the experimental value and the 

true value. The root mean square error was used for 

evaluation. 

Table1 Experimental result 

Number Data Result 

1 
 

Red 

2 
 

Yellow 

3 
 

Green 

4 
 

Green 

6 
 

Yellow 

…… …… …… 

1499 

 

Red 

1500 

 

None 

𝛿𝑐 = √𝛿𝑥
2 + 𝛿𝑦

2 + 𝛿𝑧
2 + 2𝑟(𝑥,𝑦)𝛿𝑥𝛿𝑦 + 2𝑟(𝑥,𝑧)𝛿𝑥𝛿𝑧 + 2𝑟(𝑦,𝑧)𝛿𝑦𝛿𝑧(1) 

The absolute error between the experimental value and 

the real value is: 

δ = |𝑃𝑚(𝑥𝑚, 𝑦𝑚, 𝑧𝑚) − 𝑃𝑇(𝑥𝑇, 𝑦𝑇 , 𝑧𝑇)|         (2) 

𝑟(𝑥,𝑦) =
∑ (𝑥𝑖−𝑥)(𝑦𝑖−𝑦)𝑛

𝑖=1

√∑ (𝑥𝑖−𝑥)2𝑛
𝑖=1 ×∑ (𝑦𝑖−𝑦)2𝑛

𝑖=1

          (3) 

𝑥 = (∑ 𝑥𝑖
𝑛
𝑖=1 )/𝑛 , 𝑦 = (∑ 𝑦𝑖

𝑛
𝑖=1 )/𝑛       (4) 

The errors of the three methods are as follows Table 2 

and Figure 8. 

Table 2 Calibration errors of different model systems 

No. CNN SVM ANN 

1 0.0397 0.0700 0.1298 

2 0.0321 0.0650 0.0992 

3 0.0291 0.03871 0.1531 

4 0.0126 0.0829 0.1589 

5 0.0298 0.0991 0.0992 

6 0.0341 0.0981 0.1392 

…… …… …… …… 

1499 0.0189 0.0781 0.1967 

1500 0.0321 0.0823 0.2000 

Mean 0.0369 0.0732 0.1950 

 
Figure 8 Calibration errors of different model systems 

The test set results obtained by CNN algorithm, ANN 

algorithm and SVM algorithm were compared with the 

actual results respectively. It can be seen from the 

Figure that the average error of CNN algorithm method 

was 3.69% and the maximum accuracy was 96.7%.The 

average error of SVM algorithm was 7.32% and the 

highest accuracy was 93.92%.The average error of 

ANN algorithm is 19.5%.The other two methods of 

CNN are more accurate. 

In order to verify the practicability of the algorithm, the 
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algorithm is applied in practice, and the test results are 

as follows Figure 9. 

Red GreenGreen

Figure 9 Practical application diagram 

4. CONCLUSION 

With the acceleration of China’s road traffic 

construction, more and more traffic lights are installed. 

In this paper, a traffic light visual recognition system is 

established by means of convolution neural network 

algorithm to automatically recognize the color and 

direction of traffic lights. The camera in raspberry PI is 

used to collect the traffic light image and input the 

image into the CNN neural network model in Opencv. 

After that, the image is identified by convolution to 

update the weight repeatedly, and the color and 

direction of traffic lights in the image are accurately 

judged by the optimized CNN algorithm. This method 

can calibrate the spatial position of traffic lights and 

calculate the distance between vehicles and traffic 

lights. The application of the system to life, can solve 

the driver when looking at the mobile phone distracted 

phenomenon, can effectively improve the safety of 

driving the car; Can be used to assist the blind and 

suffering from color weakness, color blindness patients 

across the road, help them more accurately identify the 

traffic light signal, improve their safety and ease of 

crossing the road, has a far-reaching significance. 
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Abstract: Today, with the development of blockchain, 

the combination of blockchain technology and voting 

system can solve the problem of data security and 

reliability, but also cause the problem of resource 

occupancy headlights. For these problems, we build 

the system. First, the decentralized, open, independent, 

security and other features of blockchain technology 

are the best improvement for the central-ization, low 

credibility and weak flexibility of existing votes. For 

the huge resource cost of blockchain technology itself, 

we rely on k-means clustering and packaging block 

technology and binary tree traversal propagation to 

keep the time and space complexity in the most 

appropriate range. And the transmission and storage of 

information, the definition of reward and punishment 

mechanism, the encryption of individuals and 

documents, and the establishment of consensus 

mechanism are all components of the basic design of 

block chain voting system. We have redefined the 

consensus mechanism in combination with three 

existing consensus mechanisms. 

Keywords: Block chain; Voting system; Underlying 

design 

 

1. INTRODUCTION 

With the development of network technology, whether 

an election can be truly fair and open has become a 

worry for people. In the 2016 US presidential election, 

Donald Trump was accused of foreign intervention and 

entered the White House, causing serious doubts about 

the voting mechanism. As expected, Gallup public 

opinion released before the 2016 election. According 

to the survey, one third of Americans doubt whether the 

votes can be properly counted, and the blockchain 

technology behind the voting mechanism has caused 

widespread discussion.  

In existing voting systems, data information may be 

controlled by individuals, groups, or parties. And the 

Argentine Network Party suggested that in early 2014, 

they found that database administrators selectively 

postpone the new voter registration to the referendum, 

tilting the voting results toward the structure he wanted. 

At the same time, bitcoin based on blockchain 

technology has become the currency of global criminal 

transaction funds. The management of bitcoin has also 

become an international challenge, and the security of 

the blockchain in the voting system has yet to be 

improved. An ideal voting system can prevent the 

corruption of the authorities and effectively prevent 

hackers from attacking. Blockchain technology is a 

decentralized account book. Unlike traditional 

databases, it allows multiple participants to share a 

single database. Blockchain technology can be applied 

to multiple industries and has great potential. 

Since 2013, the blockchain has gradually gained 

widespread attention from both domestic and 

international industry. In 2015, it ushered in the 

development of spurt and immediately gained the 

attention of government departments and academia.[1] 

In 2017, Zhang Ning of China Central University of 

Finance and Economics proposed a blockchain based 

personal privacy protection solution framework in the 

context of possible privacy exposures in Internet rental 

cars.[2] In the same year, Xue Tengfei of Beijing 

University of Posts and Telecommunications used 

blocks. The decentralization, security, credibility, 

collective maintenance, and non-tamper ability of the 

chain, the application of blockchain technology to 

establish a medical data sharing model solves the 

problem of sharing data between medical 

institutions;[3] by 2019, Zhou Xiaoyun of Nanjing 

University of Posts and Telecommunications, 

according to The practical application requirements 

and file management process of student file 

management, the design of student file management 

mode based on blockchain technology, the application 

of blockchain technology to student file management; 

[4] the research of Wu Daiyue, etc. of National 

University of Defense Technology The Chain’s peer-

to-peer network trust model, Chain Trust, is used to 

solve the problem of the accuracy of the calculation 

results in the trust evaluation process of the trust model, 

which is subjective and difficult to be used as a 

reference.[5] 

2. A BASIC INTRODUCTION TO BLOCKCHAIN 

TECHNOLOGY  

The blockchain originated in Bitcoin. In 2008, a self-

proclaimed Nakamoto Satoshi published a paper called 

Bitcoin: A Peer-to-Peer Electronic Cash System. Since 

then, Bitcoin has been born for two months. Later 

applied to practice, in 2009, the first creation block 

with the serial number 0 was born, and after a few days, 

the block with sequence number 1 appeared and 

connected with the first creation block with sequence 

number 0. The chain marks the birth of the blockchain. 

Blockchain is a new application mode of computer 

technology such as distributed data storage, point-to-

point transmission, consensus mechanism, encryption 

algorithm, etc. Including data traceability, 

decentralization, security and credibility and once the 
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transaction is authenticated, plus timestamp. After that, 

the information stored in the blockchain will not be 

tampered with by anyone, and it can be verified by all 

nodes. The blockchain is a decentralized account book 

that does not rely on third parties and can guarantee the 

authenticity and integrity of the data. thereum uses the 

smart convention as a blockchain 2.0 to develop 

applications to ensure the fairness of the electronic 

voting system. Sex and safety [6-11].  

From the perspective of architecture design, 

blockchain can be easily divided into three levels, 

protocol layer, extension layer and application. Floor. 

Among them, the protocol layer can be divided into 

storage layer and network layer, which are independent 

but inseparable. The protocol layer we built this time 

can also be called the bottom layer, as shown in Figure 

1. 

 
Figure 1 Block chain structure diagram  

3. SYSTEM BOTTOM DESIGN 

The model of the blockchain has been determined 

when Satoshi Cong proposed Bitcoin, and the Ethernet 

chain added smart contracts to make the system model 

more robust. So, rely on the basic intrinsic model of the 

etheric chain to build. 

The underlying design is the fundamental pillar of 

every system model. The underlying design of Ethernet 

chain is also the design of its block chain. We 

innovatively adopt the mathematical model method of 

k-means to cluster and encapsulate the data processing 

methods, and then summarize and process to get the 

final block chain. 

3.1 System Bottom Design 

Due to the large amount of data base, processing the 

whole data in one breath, that is, putting all the data 

together for packaging accounting will require a lot of 

time and require more data content of the processor. 

Therefore, all the real-time data are grouped and 

packaged and summarized, which is the idea of 

hierarchical grouping. For the setting of grouping, we 

adopt k-means clustering method. For each part of the 

data to find the scope involved in several small blocks, 

because in the virtual network, address information is 

fictional and multidimensional structure. Therefore, 

the user’s address information is aggregated and 

segmented.[7] To do layers of compression. 

𝑐(𝑖) = 𝑎𝑟𝑔𝑚𝑖𝑛‖𝑥(𝑖) − 𝜇𝑗‖
2

               (1) 

𝜇𝑗 =
∑ 1{𝑐(𝑖)=𝑗}𝑥(𝑖)𝑚

𝑖=1

∑ 1{𝑐(𝑖)=𝑗}𝑚
𝑖=1

             (2) 

For computers, time complexity and space complexity 

can complement each other. For continuous operation 

of large amounts of data, complexity of time will be 

very high, also formed the delay of network 

information, and to make corrections, and expand his 

space complexity, put these data into the right amount 

of meet the time limit of small, multiple computer 

space can be used to calculate, but multiple concurrent 

state will also reduce the time complexity, saving the 

cost of a lot of time. 

3.2 System Bottom Design 

 
Figure 2 Data propagation form diagram 

First, for the Figure 2, when a user votes, a message is 

generated: I + voted + candidate + one vote. Of course, 

for the sake of the security of the user’s personal 

information,” I”, that is, my account information, will 

be hidden, which is also an asymmetric arrangement 

based on the hash algorithm. When the miners verify 

the information, they only need the independence of 

the users if the miners do not know the voting users, 

the verification of the voting will not be affected, and 

the privacy and security of the users will also be 

protected. Group all the user information and end up 

with multiple groups.  

For each group, the right to record was obtained by 

setting the difficulty of the selection of questions and 

conducting the miner’s competition. After the miners 

get the record right, information records are made and 

statistics are made to get the number of votes under 

each option. These data are accumulated at the same 

time to form a new table of data information. After they 

are statistically and validated by the observer, they are 

encapsulated. After this process the statistical results 

have been determined by the hash algorithm. The 
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verified results are then collected into a large area 

block.  

After that, the information in a certain period in an area 

is encapsulated into a region block, and the region 

block generated in the first step is used as the 

encapsulation of the region block in the first step and 

the record information of miners. Set up layers to 

repeat. Until only one final block of fields is generated, 

placing it behind the new list position. After 

timestamping this information to qualify, proceed to 

the next field block generation. This has the advantage 

of reducing the length of a single time in terms of time 

and space complexity; While for different data 

information obtained based on the system is now 

unified in the development of information in the 

current optimization of the established criteria.  

The simultaneous partitioning avoids the information 

that multiple miners have completed the data at the 

same time, because the superposition of each layer will 

reduce the possibility of the final regional block linking 

out of the partitioning chain by 1/n. 

4. FORMULATION OF TRANSMISSION AND 

STORAGE  

For information transmission, P2P transmission 

technology is adopted to guarantee the rapidity of 

information transmission. Bifurcation programming 

algorithm and P2P network are used to build 

distributed database. Digital signature algorithms and 

encryption are used to ensure that data cannot be 

tampered with, and consistent algorithms can ensure 

data consistency throughout the network. The 

timestamp technique is used to store blocks of data in 

an end-to-end link chain structure. For the transmission 

of the information, that is, the generated hash, in order 

to spread it out as quickly as possible, a new algorithm 

is generated for it to propagate according to the 

sequence. [8] For this system, decentralized and 

discrete distribution are adopted. Centralization 

eliminates the centralized processing of Internet 

networks such as traditional voting. So, every point is 

a store of information. So, learn from P2P network 

layout form. In the traditional information retrieval 

mode, the data distribution adopts a special server as 

the data source of multiple clients. This method is 

convenient for management to make the data 

centralized, but the unification of the data makes it 

more error-prone and encounters the performance 

bottleneck for the current large-scale data network.  

With the development of network data, it has caused a 

huge resource occupation for the performance cost of 

computer, and easy to cause the system easy to single 

point of failure. Hosts in P2P network, each 

participating networks is not only the access, content 

and content providers, each node to their respective on 

the storage of information index, all information 

providers together form a large distributed database for 

retrieval, it can effectively solve the problem of 

dynamic web information retrieval, at the same time, 

each enterprise in the P2P network information point is 

an independent Peer node, each Peer communication 

between peers, to avoid the inefficiency of traditional 

C/S structure and high cost, The centralized processing 

of data also avoids the data dispersion brought by P2P.  

For the propagation mode, we are based on the existing 

simple binary tree branching idea. Add A number m 

(hexadecimal number, initially set as A) to the end of 

the set of data information, and subtract one from each 

transmission until it is 0. At the same time, only the 

code of the m-th account is changed for each 

propagation. Combined with users starting from high 

consistent low inconsistent to propose invalid traversal 

or omission.  

Think of the propagation process as a bifurcating 

number, with an account number on each leaf of the tip, 

because the account number has 11 digits (including 

people from all over the world) and is decimal. The 

mutex code of the digital circuit is adopted for 

branching, and the transmission of each account at the 

m (n) time will send the data from the account with the 

NTH digit from 0 to 9 while the other digits are all the 

same, so that all accounts will get the information. 

5. THE FORMULATION OF REWARD AND 

PUNISHMENT MECHANISM  

The reward and punishment mechanism of work is the 

basic motivation to maintain the work, and establish a 

decentralized system Even more so. In the absence of 

any existing constraints, the work of miners and 

bystanders would be two possibilities:  

(1) miners and bystanders are not motivated for their 

own work and gradually reduce their work efficiency 

the system is delayed or even not running.  

(2) the miner and the bystander have no constraint limit, 

and conduct random processing of the obtained 

information, not at all Performing one’s own duties 

will eventually result in the system data record 

business trip, but no one corrects it, which will then 

lead to data confusion.[9] 

So, set up a reward and punishment mechanism, to 

stimulate workers’ behavior, let them start to work 

continuously; At the same time, it also limits what they 

can do. 

5.1 A Mechanism for Rewarding and Punishing Miners  

For miners, after the information of a piece is stored, it 

is automatically encapsulated and hash algorithm is 

used to generate hash the information on this bill will 

be identified and counted. And then I’m going to create 

a new block, and I’m going to add this A statistical 

chart and the miner’s account information.  

This information is then first passed to the bystander, 

who also hashes it with responsibility After the code 

cracking, the first block of the data hash code 

comparison, total bill comparison, no errors After that, 

the miner is awarded to everyone. The formula of the 

award amount is as follows: 

 𝑄 = 𝑀 ×
1

2𝑛
+ 𝑞           (3) 

However, if there is an error, the total reward will be 

deducted and up to two times of the reward gold, more 

than three After the second error, this account is not 
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considered a miner’s job. 

5.2 Bystanders Reward and Punish Mechanism  

Each time, bystanders had to crack the same hash code 

as the miners’ data and then kernel it that’s right.  

After viewing the miner’s data, An*0.01 was obtained 

for each scan. However, if a miner’s error was found, 

the Will get all the gold COINS deducted by the miner.  

6. THE EXISTENCE OF ENCRYPTION METHODS  

6.1 Personal Information Encryption Protection  

With the improvement of computing power, simple 

traditional symmetric encryption, very easy to be 

others intercepting and backing up information is no 

longer secure. Asymmetric encryption, you can fully 

protect their privacy. There are two keys to this 

encryption, one is a public key, which refers to a key 

value that can be disclosed, and the other is a private 

key, which refers to the key’s external protection the 

secret. A public key can only store information and can 

only be opened by its corresponding key. So when my 

private the human key is kept only in one’s own hand, 

and data encrypted with one’s own public key can only 

be opened by oneself. Also guaranteed privacy security, 

used to protect their own accounts.  

6.2 File Encryption Protection  

The timestamp server can timestamp and broadcast a 

hash of a trading block. Each timestamp contains a 

previous timestamp in its hash, forming a chain, and 

each new timestamp is a confirmation and 

reinforcement of all previous timestamps.  

Ensure that the timestamp is unique and unfalsifiable, 

and prevent information from being  

changed in chronological order.  

7. CONSENSUS 

The consensus mechanisms that now exist and are 

widely used include: proof-of-work (PoW), proof-of-

stake (PoS) and DPoS. Each method has its own 

characteristics, so the current new voting system needs 

to combine these aspects to establish a most balanced 

method to conduct the audit mechanism of miner’s 

record right in the future.  

For the three combinations, due to the large amount of 

voting data and its occurrence, the previous complete 

decentralization would waste a lot of resources and 

time, so the method of DPoS was adopted.  

First select several points as the center and set up the 

mechanism to re-select the mechanism. Suppose there 

are n miner nodes. If a miner node fails to grab the 

recording right in the storage and writing of the n2 

subregion block, it will delete its miner location and 

find the next user who is willing to be a miner among 

the top 5. 

8. CONCLUSION 

For the current blockchain model, its internal 

information is transparent and difficult to change, 

preventing others from tampering with information. Its 

resource requirements also increase as records and 

transmissions change. The waste of resources is the 

biggest obstacle to the peak of blockchain technology. 

Compared to Bitcoin’s currency trading information, 

the separate voting system is much simpler: first, the 

data recording mode is simplified by half compared to 

the transaction, and the abstract voting mechanism 

recorded after the separate voting is adopted. Then, 

using the combination of mathematics and computer 

technology, and referring to the form of data storage 

and search, we use k-means clustering method to 

cluster and encapsulate a large amount of underlying 

data. The use of block-and-multiple concurrency 

reduces the complexity of time, while there is 

extensive spatial operation inside, so that spatial 

complexity is unacceptable. While improving the 

concept of the binary tree for data transmission, the 

introduced variable m is used to traverse the data.  

A variety of consensus methods are combined to form 

a new mechanism, which achieves the goal of 

desalination center, rapid centralized transmission, 

reducing the computational difficulty of miners, and 

improving reliability. And the Smart Convention is a 

treaty that users follow.  

Blockchain technology is a safer and more important 

storage information technology in the future. It is 

applicable to various aspects such as trading, finance, 

education, medicine. 
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Abstract: Under the existing airport control system, 

how to optimize the optimal scheduling problem of 

irregular flights needs to be solved urgently. Based on 

the existing collaborative decision research, this paper 

proposes an optimal scheduling model based on 

irregular flights from the perspective of the airport 

control department. Genetic algorithm is the main 

approach, and the cost of various departments and 

passengers involved in collaborative decision-making 

is used as the evaluation index. The results show that 

the effect of the model is better than the existing 

scheduling model under different weights. 

Keywords: Cooperative decision-making; Genetic 

algorithm; Optimal scheduling 

 

1. INTRODUCTION 

Irregular flights have become a problem in the civil 

aviation management of the world, but have become a 

common phenomenon in our country. In the 

collaborative decision-making process, abnormal 

flights have become a major influencing factor. How to 

resume the follow-up airport flight plan as soon as 

possible in order to restore flight operations to normal 

and minimize the impact and loss has become a matter 

of concern for many parties such as air management 

departments, airports, airlines and passengers. 

Jonathan studied the collaborative decision-making 

method under distributed leadership intervention. He 

found that the intervention resulted in more 

collaborative decision-making within the decision-

making team, and the use of data and mutual trust are 

closely related to the effect of collaborative decision-

making [1]. Mary C pointed out that communication is 

very important in collaborative decision-making, 

which can promote information sharing and the 

management of uncertain information [2]. In his article, 

Amrapali Veeris established a collaborative decision 

model based on risk factor analysis to help decision 

makers analyze, identify, and assess the risk value of 

the organizational system. This method is suitable for 

risk-intensive situations such as aviation safety risk 

management. The effectiveness of the model is verified 

through case analysis and used in the discussion of 

collaborative decision-making methods. Lean Yu et al. 

Studied the problem of multi-party emergency 

coordination and multi-objective disposal. Based on 

the knowledge differences between different 

departments, the selective decision-making scheme 

was evaluated, and the distance-based group decision-

making method was used to rank the decision-making 

schemes [3]. Cruciol et al. Summarized the incentive 

functions involved in the air traffic flow management 

system to evaluate the effectiveness of aircraft on-

ground and air management, ground delay control, and 

aviation industry complexity analysis [4-7]. 

2. PROBLEM ANALYSIS 

Abnormal flights are usually caused by delays due to 

various reasons. Since the flight delays can affect the 

normal operation of other flights in this flight series 

due to backward propagation, timely processing of 

abnormal flights and reasonable scheduling are given 

the strategy has a greater impact on the overall flight 

operations of the day. The scheduling strategies for 

abnormal flights are as follows: delay time within the 

flight string, aircraft exchange between flight strings, 

ferry of idle aircraft resources, partial or subsequent 

flight cancellation. 

There are many reasons for abnormal flight delays, 

usually due to air traffic control, aircraft maintenance 

faults, bad weather, and airlines ’own reasons. Flight 

delays due to force majeure usually affect participants 

in the entire flight system. For airlines, when a flight 

delay occurs, it is necessary to adjust the corresponding 

aircraft plan based on the estimated flight delay, the 

current operating status of other flights, the actual 

departure time adjustment for certain subsequent 

flights, and the crew scheduling and aircraft plan. 

Adjustment. For airlines, aircraft is the most important 

factor for carrying flight tasks, so how to properly 

schedule aircraft is the most important arrangement. 

For airlines, the most important optimization goal is to 

restore the normality of the current and subsequent 

flight tasks. 

When airlines are performing flight delays, the first 

thing they usually need to do is to rank the delay level. 

Based on the actual operating time of the current flight 

string, delay time estimation, etc., the type of delay is 

evaluated, and the level is evaluated according to the 

corresponding type. Strategy. 

Before the advent of the collaborative decision-making 

system, management and scheduling in civil aviation 

directly determined the basic itinerary of the flight, 

especially after flight delays, airlines, airports and 

passengers had limited decision-making power. The 

emergence of synergy theory provides a new way of 

thinking for the recovery of abnormal flights. At 

present, the following problems exist in flight recovery 

scheduling: 

The scheduling of the traditional civil aviation system 

is carried out in a "plan-execute-delay-deferred" 
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manner. Although it can achieve social fairness, it 

cannot meet the requirements of all stakeholders. 

Flight recovery scheduling under the existing 

collaborative decision-making mechanism, although it 

can achieve information sharing and collaborative 

decision-making for the three subsystems of airlines, 

airports and air traffic control, it still needs to optimize 

and fine-tune flight recovery. Based on this, this 

chapter starts from the perspective of the airport 

control department, and at the same time considers the 

coordination with airlines and air traffic control, to 

study the problem of abnormal flight recovery at a 

single airport. The airport flight scheduling is divided 

into two stages: the first stage is planned scheduling. 

Based on known and predicted environmental 

information, airlines establish and optimize a 

scheduling plan model containing all flights, adjust 

flight schedules and pass them to the air traffic control 

and airport control departments. The second stage is 

during the operation of the airport, according to the 

relevant information transmitted by the collaborative 

system, the air traffic control department constantly 

adjusts the updated real-time scheduling, thereby 

establishing a two-stage model of abnormal flight 

collaborative recovery optimization, combined with 

application analysis to evaluate the scheduling plan 

after fine-tuning the flight . 

3. MODEL ALGORITHM 

3.1 Model Algorithm Introduction 

Genetic algorithm is a mathematical algorithm that 

refers to the random selection and adaptive 

optimization of biological natural selection and genetic 

inheritance. It simulates biological phenomena such as 

natural selection and hybridization, reproduction and 

mutation. Through the simulation of the selection, 

replication, reorganization, crossover, and mutation of 

natural organisms, and through random statistical 

theory, individuals with excellent quality are preserved, 

and the best individuals are constantly produced. 

In the actual calculation process, the first step is to 

determine the solution space and encode each of the 

solutions; then randomly find some initial groups of 

feasible solutions from it; then calculate the fitness 

function value and use the copy operator Allow 

individuals with higher fitness values to have more 

breeding opportunities; finally, based on the principles 

of crossover and mutation, generate next-generation 

individuals, and then evaluate these new individuals to 

give an optimal solution that meets the requirements of 

the problem. In the calculation step of the genetic 

algorithm, several individuals will be generated 

according to the needs of the actual problem. Evaluate 

these individuals one by one and calculate their fitness 

value. According to the fitness value, evaluate its 

adaptability in the current environment; then, the 

process of replication and crossover of individuals, so 

that individuals with higher fitness values have a 

greater chance of survival. Finally, get the biological 

individual that is “best able to adapt to the current 

environment”. These new individuals not only 

inherited the excellent qualities of the previous 

generation, but also distinguished themselves from 

their parents, and possessed qualities superior to their 

parents, further ensuring that the population evolved in 

the most favorable direction. This process is like the 

genetic process of biology. After many iterations of the 

individual offspring, convergence will occur, and 

eventually it will gradually converge to the optimal 

individual to find the optimal solution. 

The operation process of genetic algorithm is briefly 

introduced as follows: 

Coding. When solving problems, we must first 

determine reasonable parameter variables and 

objective functions according to the actual situation. 

Then, encode these variables. Because genetic 

algorithms cannot process solution data, if they are to 

be processed, they must be coded and converted into 

an operable form of the algorithm (ie: gene string data). 

Genetic operations. In order to further simulate the law 

of "survival of the fittest" in nature, the algorithm will 

obtain the fitness value of everyone. The value of the 

value judges whether the individual is suitable for 

survival in the current environment, which reflects the 

pros and cons of the individual. From a macro 

perspective, genetic algorithms are a class of efficient 

and parallel global optimization algorithms for solving 

problems. 

Fitness function. The corresponding adaptation 

function can be obtained through the transformation of 

the objective function. In the search process, the 

algorithm uses the fitness value as a scale and searches 

based on this value. Since everyone in the population 

will have a corresponding fitness value, the value of 

this value will directly affect the degree of convergence 

of the results. 

3.2 Model Implementation Steps 

The calculation steps of applying genetic algorithm to 

the abnormal flight of Xi'an Airport subsystem in the 

recovery scheduling process are as follows: 

1) Set the parameters of GA: group size𝑀𝑁, maximum 

number of iterations𝑁𝑁 , crossover probability 𝐽𝑃𝑐 , 

mutation probability𝐽𝑃𝑚, generation gap𝐺, etc. Define 

the fitness function as: 

𝐹𝑖𝑡𝑛𝑒𝑠𝑠 = 𝑀𝑀𝑀 − 𝑍 

Among them 𝑀𝑀𝑀is a very large number. 

2) Randomly generate a group of feasible flight 

adjustment schemes, in which the coding is binary, the 

decision variable is used as a chromosome, the value is 

1 and the code is 1, otherwise it is 0. Also set the 

iteration counter. 

3) In the nth generation, calculate the fitness of 

everyone (that is, the flight adjustment plan). 

4) If n> = NN, select the best individual as the best 

flight adjustment plan and output. Otherwise, go to 5). 

5) Select the best individual to enter the next 

generation directly. At the same time, according to the 

genetic algorithm replication, crossover and mutation 

rules, the rest of the next generation of individuals, that 
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is, a new set of feasible flight numbers. 

6) Let n = n +1 and turn to 3). 

4. COLLABORATIVE DECISION-MAKING 

MODEL 

4.1 Preferences 

The selection parameters are flight collection 𝐹 , 

aircraft collection 𝐾, airport terminal area collection 

𝑆, and flight deportable time period collection 𝑇; 1min 

is the discrete step in the time subscript 𝑡; the planned 

departure time of the flight 𝑝𝑙𝑓, the actual departure 

time 𝑡𝑓 , passes through the corresponding airspace 

Time 𝑡𝑓𝑎 ; maximum delay time 𝑇𝐷𝑚𝑎𝑥 , airport 

capacity 𝐴𝐶(𝑡)  at the time 𝑡 ; actual number of 

passengers on the flight 𝑓 :𝑣𝑓  , average fare 𝑝𝑓  ; 

number of aircraft waiting to be landed above the 

airport 𝐸 , number of aircraft waiting to take off at the 

airport 𝑉, the smallest number of two adjacent flights 

Takeoff and landing time interval 𝛥𝑚𝑖𝑛; 𝑤1𝑤2𝑤3 are 

the weights of decision makers on airlines, passengers 

and airports when the flight is dynamically adjusted, 

that is, the degree of preference. Operation cost per 

flight unit time 𝑂𝑓 , the average delay cost per 

passenger unit time is 𝑃. The cost of canceling a flight 

𝑐𝑓  (the cancellation cost is calculated based on the 

delay cost of 8 hours of delay), the airport's guarantee 

cost per unit time is 𝐻𝑓; the ground waiting cost for 

different types of aircraft per unit time 𝑐𝑘, 70 yuan / 

minute for heavy aircraft, 50 yuan / minute for medium 

aircraft , Light aircraft is 4 yuan / minute; 𝑉𝑎𝑛  and 

𝐶𝑎𝑛 are the airspace capacity and rated capacity of the 

terminal area, respectively. C1, C2, and C3 represent 

the costs borne by airlines, passengers, and airports, 

respectively. The decision variable 𝑥𝑡
𝑓
𝑚𝑓𝑦𝑓  are 0-1 

variable. When the flight departs at time, 𝑥𝑡
𝑓
=

1.otherwise it equals 0; when the flight is cancelled, 

𝑦𝑓 = 1,otherwise it equals 0; if the flight needs ground 

waiting, 𝑚𝑓 = 1, otherwise it equals 0. 

4.2 Planning and Scheduling Model of Collaborative 

Decision 

Based on known and predicted environmental 

information, airlines establish and optimize a 

scheduling model that includes all flights and adjust 

flight schedules. Quantifying economic costs into 

objective functions, pursuing cost minimization, and 

considering the safety of operations and the rational 

use of airspace, are further reflected in the constraints. 

𝑚𝑖𝑛 𝑍1 = 𝑤1𝐶1 + 𝑤2𝐶2 + 𝑤3𝐶3 

𝐶1 = 𝐶11 + 𝐶12 

𝐶11 =∑

𝑡∈𝑇

∑𝑜𝑓
𝑓∈𝐹

(𝑡𝑓 − 𝑝𝑙𝑓)𝑥𝑡
𝑓

+∑

𝑡∈𝑇

∑𝑐𝑘(𝑡𝑓 − 𝑝𝑙𝑓)𝑚𝑓

𝑓∈𝐹

+∑𝑐𝑓𝑦𝑓
𝑓∈𝐹

 

𝐶12 =
∑𝑡∈𝑇 ∑ 200𝑣𝑓𝑚𝑎𝑥(𝑡𝑓 − 𝑝𝑙𝑓 − 240,0)𝑓∈𝐹

∑𝑡∈𝑇 ∑ (𝑡𝑓 − 𝑝𝑙𝑓 − 240)𝑓∈𝐹

 

𝐶2 =∑

𝑡∈𝑇

∑𝑣𝑓𝑝𝑓
𝑓∈𝐹

(
𝑚𝑎𝑥(𝑡𝑓 − 𝑝𝑙𝑓 − 120,0)

2
3

29 × 60
2
3 × (𝑡𝑓 − 𝑝𝑙𝑓 − 120)

2
3

)

+∑

𝑡∈𝑇

∑𝑣𝑓𝑃(𝑡𝑓 − 𝑝𝑙𝑓)

𝑓∈𝐹

 

𝐶3 =∑

𝑡∈𝑇

∑𝐻𝑓(𝑡𝑓 − 𝑝𝑙𝑓)

𝑓∈𝐹

 

The objective function formula 𝑚𝑖𝑛 𝑍1 expresses the 

pursuit of minimizing the weighted total cost. 

𝐶1𝐶11𝐶12 are the cost of airlines; flight operating costs, 

waiting costs, cancellation costs, and delays of more 

than 4 hours for airlines to provide compensation to 

passengers; 𝐶2 is the costs borne by the passengers; 

the delay losses and disappointment spillover costs of 

the passengers (assuming the longest delay time that 

the passengers can tolerate is 2 hours); 𝐶3  is the 

airport protection costs. 

4.3 Decision Model Results for Planning and 

Scheduling 

Table 1 Optimized timetable 

Date Location Planned take-off time Actual take-off time Planned dispatch time Runway 

20170904 112 2017-09-04 16:50 2017-09-04 16:57 2017-09-04 16:57 05L 

20170904 311 2017-09-04 16:35 2017-09-04 16:59 2017-09-04 16:59 05R 

20170904 107 2017-09-04 16:35 2017-09-04 17:00 2017-09-04 17:05 05R 

20170904 318 2017-09-04 16:25 2017-09-04 17:02 2017-09-04 17:10 05R 

20170904 108 2017-09-04 16:40 2017-09-04 17:05 2017-09-04 17:05 05R 

┆ ┆ ┆ ┆ ┆ ┆ 

According to the flight schedule of Xi'an Airport (only 

a part is listed), the airport was notified two days ago 

for air control from 9:00 to 10:00 on that day, and it 

was not allowed to take off and land the aircraft. 

Therefore, the timetable needs to be adjusted to 

determine the planned scheduling plan for the day. It is 

assumed that the delay cost P per unit time per 

passenger and the cost H per unit time at the airport are 

3 Yuan / min and 600 Yuan / min. 𝑤1: 𝑤2: 𝑤3 =
1

3
:
1

3
:
1

3
.Select and use GA to optimize the solution. The 

parameters are selected as: population size MN = 200, 

generation gap G = 0.9, crossover probability 𝐽𝑃𝑐  = 

0.8, mutation probability 𝐽𝑃𝑚= 0.05, and maximum 

number of iterations NN = 1000. 

It is optimal when iterating over 400 generations. 

According to the planned scheduling model and 

optimization algorithm, the optimized flight schedule 

is shown in Table 1 in the scheduled scheduling column, 

in which airline losses, passenger delay losses and 

airport protection costs are 725,500 yuan, 198,300 
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yuan, and 25,500 yuan The total objective function 

value is RMB 814,200, which is obviously the biggest 

loss for airlines. 

5. RESULT ANALYSIS 

The Table 2 shows the calculation and comparison of 

the optimized scheduling according to this method and 

the calculation of various indicators according to the 

current scheduling plan (unit: ten thousand yuan). 

Among them, the existing scheduling plan is that the 

subsequent flights are delayed in sequence when there 

is a delay, and the related scheduling is not optimized 

and adjusted. You can see in addition, with this 

optimized scheduling method, all costs have been 

greatly reduced. 

Table 2 Comparison of different scheduling Methods 

Unit: ten thousand yuan 

Scheme Airline 

losses 

Passenger 

losses 

Airport 

cost 

total 

Update 32.54 6.82 2.26 41.62 

Existing 182.34 47.28 9.54 239.16 

Simply divide the weight of the interests of each 

subject, 1/3: 1/3: 1/3 is for average treatment, 1/6: 2/6: 

3/6 is for the interests of the airport and passengers, 2/6: 

1/6: 3/6 is for airport and airlines, 2/6: 3/6: 1/6 is for 

passengers and airlines, and 3/6: 1/6: 2/6 is for airlines 

and airports. , 3/6: 2/6: 1/6 is for the benefit of airlines 

and passengers. 

Table 3 Comparison of results Methods Unit: ten thousand yuan 

𝑤1: 𝑤2: 𝑤3 1

3
:
1

3
:
1

3
 

1

6
:
3

6
:
2

6
 

2

6
:
1

6
:
3

6
 

3

6:
1
6

:
2

6
 

3

6
:
2

6
:
1

6
 

Airline cost 27.25 24.33 33.62 23.86 24.65 

Airport cost 1.25 1.34 1.52 1.21 1.21 

Passenger losses 7.56 6.62 7.28 5.54 6.26 

Comparing the various costs when airlines, passengers 

and airports take different weight values, see the Table 

3 for details (unit: ten thousand yuan) Company 

compensation for passengers. We can see that: the 

different preferences of the three, the objective 

function value will have a greater difference. Because 

when the flight is delayed, the airline bears most of the 

cost of loss (including the loss of passengers may be 

borne by the airline); followed by passengers and 

airports; the air control department as the management 

agency should give priority to the pursuit of social 

benefits, so as to achieve the optimize. Therefore, it is 

better to give priority to passengers' interests, second 

to airports, and finally to airlines. 

6. CONCLUSION 

From the perspective of the airport control department, 

this paper studies the optimization model of single 

airport abnormal flight recovery under the airport 

cooperative decision-making system, and takes the 

costs paid by all parties in the operation of the airport 

as the objective function, and establishes the airline, 

passenger and airport respectively. The two-stage 

recovery adjustment model for abnormal flights 

divides the airport’s decision-making process into 

planned and real-time scheduling. The calculation 

results of specific examples can be seen that after 

optimizing the airport ’s scheduling method, the costs 

of all parties have decreased, the result proves the 

correctness and feasibility of the idea and method. 
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Abstract: In order to improve the work efficiency and 

reduce the cost of enterprises, the management mode 

of enterprise's purchase, sale and storage must be 

highly integrated with information technology. This 

system uses PHP, MySQL, Apache, Bootstrap front-

end framework and other technologies to design an 

easy-to-operate purchase, sale and storage system, in 

order to achieve the systematization, standardization 

and automation of enterprise information management. 

An architecture of separation of presentation layer, 

business layer and data layer are realized by using 

ThinkPHP development framework, which is 

convenient for development, management and 

expansion. 

Keywords: Inventory Management; ThinkPHP; 

MySQL; MVC 

 

1. INTRODUCTION 

With the rapid development of computer technology 

and network technology as well as the popularization 

of information technology in the national economy, 

people's requirements for the quality of life and 

working atmosphere are getting higher and higher, and 

the circulation of commodities has come to a new stage 

of development. With the progress of corporate culture 

and the expansion of scale, the traditional management 

structure has long been unable to meet the diverse 

needs of the public. Only by integrating information 

resources into enterprise management can we 

guarantee the perfect achievement of enterprise 

objectives [1-5]. Among them, realizing the 

automation of the inventory management is an 

extremely important part. Enterprises must apply 

modern information technology to daily purchase, sale 

and inventory management, in order to improve the 

work efficiency of enterprises and reduce costs. 

2. THE KEY TECHNOLOGIES 

2.1 ThinkPHP Development Architecture 

ThinkPHP can solve most of the requirements in 

application development, because it contains common 

components such as the underlying architecture, 

compatibility processing, database access layer, 

template engine, caching mechanism, plug-in 

mechanism, and each of them has been carefully 

designed and completed, so it only needs to pay 

attention to the business in the application 

development process. Logic can realize the rapid 

development of software system, reduce the amount of 

basic code writing, and improve system stability. 

ThinkPHP architecture adopts a three-tier architecture 

model, which is divided into presentation layer, 

business layer and data layer [6-8]. It has many original 

functions and features. It is standardized, flexible, 

efficient and easy to use. 

2.2 MySQL database 

MySQL is one of the most popular open source SQL 

relational database management systems. Relational 

databases store data in separate tables instead of all in 

a large warehouse, which improves speed and 

flexibility. Secondly, MySQL software is an open 

source software. MySQL servers were originally 

developed to handle large databases. The solution is 

faster. MySQL is small, fast and low cost, with strong 

reliability and adaptability. In addition, MySQL has a 

good support for PHP, and PHP also provides a full 

range of support for MySQL, and provides a complete 

set of MySQL functions for it. 

2.3 Bootstrap Front-End Framework 

Bootstrap provides a basic structure with grid system, 

link style and background. It contains reusable 

components for new images, drop-down menus, 

navigation bar, pop-up windows, etc. It also contains 

multiple custom jQuery plug-ins, which can also 

customize Bootstrap components, less variables and 

jQuery plug-ins. 

2.4 jQuery 

jQuery is a fast and concise JavaScript framework and 

a lightweight JS library [8-10]. It encapsulates the 

common function code of JavaScript, provides a 

simple and convenient JavaScript design pattern, and 

improves the functions of event handling, animation 

design and Ajax interaction. The core features of 

jQuery can be summarized as follows: it has a special 

chain grammar and concise multi-functional interface; 

it has an efficient, flexible and extensible CSS selector; 

it has convenient plug-in extension mechanism and 

rich plug-ins. 

3. SYSTEM ANALYSIS AND DESIGN 

3.1 System Setup Module 

The module implements three functions, each of which 

can be added, modified and deleted, and can also be 

exported to save lists. 

(1) Role management: Different roles have different 

permissions. The basic roles set by the system are super 

administrator and administrator, and other roles can be 

added as needed in the operation process. Super 

Administrator has the highest privilege, can view all 

the content of all modules, and can operate on all 

functional modules. The list includes information 

about role name, number of users, role status, etc. 
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(2) User management: Each user belongs to a role, 

under which there can be more than one user, which is 

easy to manage. Users inherit all the permissions of 

their roles. Except for super administrators, other users 

can only see and operate users other than super 

administrators. The list includes user name, role, real 

name, contact number, e-mail and status information. 

(3) Menu management: list all menus in the menu bar. 

This function is basically only visible to super 

administrators. Besides basic operations, menus can 

also be sorted. After sorting, all the left menus seen by 

users change the order of sorting. 

3.2 Inventory Module 

The module is the main module of the system, which 

realizes the functions of product inquiry, warehousing 

and warehousing operation. 

(1) Product inquiry: This function can be opened to 

warehouse administrators, operators, etc., view and 

add products only, which including product number, 

product name, product category, unit, price, existing 

quantity of warehouse, product status and other 

information. 

(2) Warehousing management: All warehousing 

operations can be managed. The list shows the number, 

manufacturer, product name, quantity, price, supplier, 

warehousing type and creation time. You can add in 

information, or you can view or print one of them. 

There are two types of warehousing: purchase 

warehousing and sales returns. 

(3) Out-of-warehouse management: Page list settings 

are basically the same as in-warehouse management. 

Out-of-warehouse types are divided into two 

categories: sales out-of-warehouse and return 

manufacturers. 

3.3 Financial Management Module 

This module is mainly used by financial accountants or 

supervisors. Its function is to automatically count the 

total profit and loss, divide the accumulated purchase 

cost, the accumulated sales income and the 

accumulated profit and loss, and list each source of 

income or expenditure by searching. 

3.4 Main Features 

In view of the current situation of enterprise's purchase, 

sale and inventory management, this system uses PHP 

language to establish enterprise's purchase, sale and 

inventory management website, adopts 

Browser/Server mode, uses Apache server and MySQL 

database, and uses ThinkPHP development framework 

to realize three-tier separation of presentation layer, 

business layer and data layer. The front-end framework 

of Bootstrap is also adopted in the layer, which is 

convenient for early development and later 

maintenance. And in order to complete the system 

quickly, the system uses PHPStorm (a integrated 

development tool) and Navicat (a database interface 

management tool) to develop and design the system. 

The system has good man-machine interface, friendly 

and beautiful interface, flexible and convenient 

information query, safe and reliable data storage [10]; 

automatic data calculation, improve work efficiency; 

simple and clear operation process; safe and stable 

operation, to maximize the maintainability and 

operability. 

4. THE IMPLEMENTATION 

4.1 Realization of Additional and Modified Function 

Click the Add or Edit button, pop-up window at the top 

of the page, show the content to be edited in the pop-

up window, Click to confirm the save after editing, 

submit the filled content to the back-end server through 

Ajax, check whether it is completed as required, if it is 

not filled in as required, it will jump out of the error 

prompt box, if the submission content meets the 

requirements, it to the back-end server. The database 

operates on INSERT or UPDATE, and the operation 

completes the return prompt. 

4.2 Implementation of Export Function 

Click the page Export button and four new buttons 

appear to select the file format you want to export, such 

as the xlsx format and XLS format of the Excel table, 

as well as the CSV file and TXT file. Selecting one of 

the formats will download the format file, and the 

content of the file will be the list selected by the user 

through search. 

The Table Export plug-in is used to implement the 

export function, which is a jQuery plug-in that can 

export web pages to the four file formats mentioned 

above. 

5. CONCLUSION 

This system is mainly implemented by PHP script 

language, MySQL database, ThinkPHP development 

framework and three-tier architecture design mode. It 

is mainly divided into database operation layer, 

business logic layer and display layer. This way is 

conducive to the maintenance of the later system and 

the expansion of the system. The submission of system 

data is mainly based on form submission and Ajax 

submission. The data is transmitted in JSON data 

format, which saves system resources and promotes the 

system to have a good user experience. The 

development cost of this system is low, and the 

development experience gained during the 

development process can also be used for reference in 

the development of the same type of application system. 
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Abstract: CNC lathe has an irreplaceable position in 

the machinery manufacturing industry. The working 

accuracy of CNC lathe has a very important impact 

on the production level. The influencing factors of its 

accuracy can be roughly divided into hardware and 

software aspects, such as tool parameters and 

programming parameters. After analyzing these 

factors, the corresponding methods can be analyzed 

and to improve the working accuracy. In this paper, 

the structure and function of CNC Lathe will be 

introduced firstly, then the influencing factors of its 

working accuracy and the specific measures to 

improve the accuracy will be discussed. 

Key words: CNC lathe; control accuracy; working 

accuracy; tool; programming; linear control; 

automatic control; improvement scheme 

 

1. INTRODUCTION 

Nowadays, with the continuous development of 

industrialization and economic level, the use 

frequency of CNC machine tools in the processing 

field is also increasing. Because CNC lathe has higher 

accuracy and manufacturing speed than manual 

manufacturing, in order to reflect the higher value of 

its use, it is necessary to understand the accuracy 

factors of CNC lathe and explore the ways to improve 

the accuracy.  

2. TRANSMISSION PRINCIPLE AND 

STRUCTURE OF CNC LATHE 

The transmission of power is the most basic element 

of lathe work, and it also has a significant impact on 

the working accuracy. CNC lathe can be divided into 

digital control system and the machining system. The 

digital control system is mainly connected with 

computer and engineering software, and it guides the 

basic movement of mechanical structure through 

edited the logic program, so as to guide drilling, 

friction, anatomy and other work programs. After the 

logic program sends the digital command to the 

mechanical parts, the processing program is 

composed of the main coupling, the reduction gear, 

the ball screw and the support bearing. First of all, its 

working accuracy starts from the software part, which 

has an impact on the transmission results and thus 

affects the working accuracy. But in addition, the 

parts of the dynamic structure are also important for 

the accuracy. For example, the gravitation and gap 

between different parts will lead to errors in the work, 

so these parts need to be studied and discussed to 

improve the scheme. 

3. INFLUENCE ELEMENTS ON WORKING 

ACCURACY 

3.1 Influence of Tool Parameters on Accuracy 

The cutter of CNC lathe is the most important direct 

influence element in the process of machining. After 

the control signal is sent out from the software system, 

the cutter carries out a series of friction cutting for the 

original part. In the process of machining, there are 

interference elements such as arc radius and cutter 

deflection angle in the configuration of cutter. In the 

working process, the tool will inevitably rub with the 

original part. Also, the stronger and improper input of 

control requirements will lead to more obvious 

friction loss, and this kind of engineering friction will 

lead to the deformation of the tool and the change of 

heat degree, which will eventually lead to the 

constant change of tool deflection angle. So 

sometimes the correct input of the control command 

leads to the deviation of the production components, 

which is caused by the existence of the tool wear 

angle [1]. 

3.2 Data Programming Impact 

The programming process is an important part to 

guide the work. Once there is a problem in the logic 

program, it will lead to greater and more obvious 

work differences. Taking the engineering control 

MATLAB as an example, the latest working module 

can make the CNC lathe work with logic program 

guidance logic. But in the single mathematical model 

and the selection of specific parameters, even the 

parameter setting difference of 0.1 may lead to 

avalanche effect. For example, when using the 

automatic control method to control the permanent 

magnet BLDCM of lathe, in the original feedback 

coefficient element, the very small difference of the 

feedback coefficient will lead to the very obvious 

difference of the final power output. Sometimes too 

accurate calculation system reduces the difference of 

working accuracy, but it increases the operating load 

of machine tool and increases the cost. 

3.3 Servo System 

In the running process of the lathe, the servo system 

provides the driving force for the lathe. If the workers 

want to control the movement track of the lathe, they 

need to use the servo system. For example, if the 

rolling red bar in the system is wrong, it will 
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inevitably affect the mechanical accuracy and even 

the operation efficiency, which is also a loophole in 

the working process of the machine tool, so if 

workers want to improve the accuracy, researchers 

should pay attention to the use of the servo system [2]. 

4. MEASURES TO IMPROVE WORKING 

ACCURACY 

4.1 Overcome the Error of Servo System 

In view of the servo system error, on the basis of 

selecting the system variable, it is necessary to correct 

the coefficient and parameters. The specific method is 

to adjust the speed difference. Although the time 

when the speed reaches the Mo meter in the working 

process will be different, it does not affect the stay 

position and the specific difference. The second point 

is to avoid the axis difference of open-loop gain, 

otherwise it will cause great error, and the machining 

accuracy is the lowest at 45 °, and the space between 

the axis and the axis should be large enough in the 

process of machining, so the upper limit of machining 

accuracy should be raised to larger limit. 

4.2 Reasonable Selection of Cutting Tools 

The accuracy is inevitable for the tool. In order to 

meet the more modern accuracy requirements, more 

and more lathes have adopted the mechanism of 

replaceable tool and automatic tool change, which 

makes different tool with different deflection angle 

can make the cutting produce more specific results. 

The quality and hardness of the cutting tools are also 

considered. The excellent quality of the cutting tools 

will lead to a higher risk of fracture in the process of 

scratching, but the too soft quality will also aggravate 

the wear of the tool deflection angle, thus increasing 

the production deviation. In these two aspects, the 

most appropriate cutting tools and more advanced 

mechanical working system are selected according to 

the specific construction scheme of the planer [3]. 

4.3 Update Software Programming System 

With the continuous development of automatic 

control theory, the updated mathematical model and 

control theory have been more widely used. For 

example, for the permanent magnet brushless control 

of lathe, using double closed-loop control has more 

accurate speed feedback and force output feedback 

than simple single closed-loop control and open-loop 

control, which can make the content transmitted 

through digital signal more defensible, have higher 

compatibility for variable components, and 

significantly improve the processing accuracy. 

4.4 Improve the Geometric Accuracy of Machine 

Tool Guide Rail Itself 

Machine guide rail and machine tool are the parts 

which are in direct contact with the object to be 

processed. In order to improve the processing 

accuracy, the first thing to consider is the accuracy of 

these hardware facilities. Nowadays, the precision of 

machine tool guide rail is more important in the 

higher work precision requirements. For example, the 

weight and volume of many processed objects have 

higher requirements, and the carrying capacity and 

carrying distance are also constantly improving. As 

the carrier of machining, machine tool guide needs 

higher manufacturing technology and instrument 

measurement technology. The influence of precision 

has different influence on the continuity and carrier 

carrying capacity. In the process of operation, the 

high-precision guide rail can provide more space 

between the two shafts, so that the processing 

efficiency is higher and the accuracy will be 

improved. 

5. DISCUSSION AND CONCLUSION 

This paper discusses the power structure and working 

principle of lathe. From these points of view, it can be 

seen that several basic points that affect its working 

accuracy, including software control means, hardware 

selection and moderation. There are obvious two 

sides in some aspects. It is necessary to work out the 

mold and control direction according to the specific 

work content. However, the method of improving 

accuracy can be divided into several basic points in 

this paper, for example, the upgrading of the control 

means and the enhancement of the accuracy and 

matching of the servo system can effectively improve 

the overall accuracy. It is believed that in the future, 

the precise control of lathe will be more scientific and 

efficient, and in line with the future development and 

industrial progress. 
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Abstract: With the popularization of smart phones and 

the Internet, it provides better development conditions 

for e-commerce. Today, e-commerce has expanded 

into the field of fresh produce. However, China's 

e-commerce started late, so there are still problems 

such as poor cold supply chain connection, backward 

infrastructure, high logistics requirements, low 

informatization, and lack of talents, which seriously 

affect the development of fresh agricultural cold chain 

logistics. Therefore, it is necessary for relevant 

departments to build an information sharing platform 

and improve infrastructure construction; at the same 

time, we must improve relevant laws and regulations 

and logistics systems to provide external guarantees 

for cold chain logistics; finally, we must cultivate 

composite talents to inject development vitality into 

cold chain logistics. 

Keywords: e-commerce; fresh agricultural produce; 
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1. INTRODUCTION 

At present, e-commerce has been extended to the field 

of agricultural products. In the process, e-commerce 

and fresh agricultural products industries have 

developed accordingly. From the perspective of 

e-commerce, the addition of the field of fresh 

agricultural products has brought greater profits to 

e-commerce; from the perspective of fresh 

agricultural products, the addition of e-commerce has 

also expanded its market. For consumers, there are 

also more options for buying fresh produce online. 

But at the same time, due to the short integration time 

of e-commerce and fresh cold products, there are still 

many problems, which also restricts the further 

development of cold chain logistics of fresh 

agricultural products. 

2. PROBLEMS IN COLD CHAIN LOGISTICS OF 

FRESH AGRICULTURAL PRODUCTS UNDER 

E-COMMERCE 

2.1 Poor Connection of Cold Chain Logistics Supply 

Chain of Fresh Agricultural Products 

From the perspective of the cold chain logistics of 

fresh agricultural products, fresh cold products are 

produced and sold by farmers, and finally to 

consumers. There are multiple links in the middle, but 

the supply chain is not well connecteddue to certain 

problems in each link. From the perspective of 

producers, most farmers have small production scales, 

lack of organization and clear systems; from the 

perspective of producers, there are problems such as 

inadequate processing and insecurity; from the 

perspective of the distribution process, there are also 

problems such as untimely distribution. Based on 

various issues, consumer satisfaction will gradually 

decrease, consumers' desire to buy and the profit of 

cold-chain logistics will also decrease, which will 

form a vicious circle and hinder the long-term 

development of cold-chain logistics of fresh 

agricultural products [1]. 

2.2 The Logistics Technology is Seriously Lagging 

Behind and the Infrastructure is Incomplete 

Firstly, from the perspective of infrastructure, fresh 

agricultural produce has high requirements for 

refrigeration technology. Because fresh agricultural 

products need to ensure freshness, it will easily affect 

the quality of fresh agricultural products, if there is no 

corresponding supporting facilities and long logistics 

time. Secondly, the logistics and distribution links 

need to be strengthened. Because fresh produce pays 

attention to timeliness, it must be distinguished from 

fresh produce, but from the current situation, China's 

investment in cold chain logistics is not high, so 

logistics technology is in a state of severe lag. 

2.3 Fresh Agricultural Products Have Short Shelf Life, 

High Packaging and Logistics Requirements 

The shelf life of fresh agricultural products is 

generally short, and the requirements for logistics and 

distribution are high. However, based on the current 

cold chain logistics and distribution technology, the 

logistics speed is not feasible, so we should pay 

attention to the packaging of products. In order to 

ensure the safe delivery of fresh agricultural products 

to consumers, logistics companies must carry out 

special packaging of fresh agricultural products, and 

the cost of packaging will be greatly increased. After 

the overall price becomes higher, the sales price will 

increase accordingly, and the purchase intention of 

consumers will also be affected [2]. 

2.4 Low Informatization and Lack of effective 

Information Integration 

The low level of informatization is also an important 

reason restricting the development of the remaining 

agricultural cold chain logistics. First of all, 

e-commerce is based on Internet technology, so 

multiple links such as purchasing and logistics must 

communicate and share information through the 

Internet. However, due to the complexity of the 

relationship between agricultural product production 
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sites, markets, e-commerce agencies, and logistics 

and distribution agencies, it has not yet been 

effectively integrated, and real-time communication 

and information sharing between them has not been 

achieved. 

2.5 Lack of Comprehensive Professional Talents and 

Imperfect Talent Training Mechanism 

The talents in the cold chain logistics of fresh produce 

should be different from the logistics talents, but from 

the overall situation of the current cold chain logistics 

system, most of the staff have problems such as low 

quality, lack of professional skills, and lack of 

knowledge about refrigeration. They will not be able 

to operate the refrigeration equipment proficiently, 

nor will they be able to guide their work with 

advanced work concepts [3]. 

3. THE DEVELOPMENT STRATEGY OF COLD 

CHAIN LOGISTICS OF FRESH AGRICULTURAL 

PRODUCTS UNDER E-COMMERCE 

3.1 Setting up an Information Platform to Realize 

Information Sharing 

To build an information platform and realize 

information sharing between all links, modern 

technology must be popularized, and an information 

platform must be established for each link of fresh 

agricultural product logistics firstly. At the same time, 

the information between the links is collected to 

realize the information sharing and coordinated 

operation between the links. The purpose of 

information sharing is to monitor the whole process of 

production, supply, processing, trading, storage, and 

distribution of fresh agricultural products. In this case, 

consumers can timely grasp the distribution status of 

products through the platform, which is conducive to 

improving consumer satisfaction. 

3.2 To Improve the Logistics System and Promote the 

Supply Chain Connection 

The cold chain logistics of fresh produce is a 

comprehensive and systematic project that requires 

the participation of many industries and departments, 

and the government is no exception. Therefore, the 

government should actively guide relevant 

departments and enterprises to jointly improve the 

cold chain logistics system and strengthen the links 

between various links. Because there are many types 

of fresh produce, the storage environment for 

different products is different, and there are 

corresponding temperature requirements during 

transportation. Therefore, the government and 

enterprises should formulate corresponding standards 

for different products, and then improve the logistics 

system [4]. 

3.3 Accelerating the Construction of Cold Chain 

Logistics Infrastructure 

To accelerate the construction of cold chain logistics 

infrastructure, we must first focus on the construction 

of refrigerators, improve the storage environment for 

fresh agricultural products, and solve the shortage of 

cold chain logistics distribution equipment. In 

addition, research companies in refrigerated trucks 

and refrigerators should also increase their scientific 

research efforts to improve their service life and 

quality. Finally, relevant production enterprises must 

also continuously innovate the fresh-keeping 

technology and packaging technology of fresh 

agricultural products, and promote the innovation of 

fresh agricultural product packaging technology on 

the basis of controlling corporate costs. 

3.4 To Improve Relevant Regulations on Cold Chain 

Logistics and Provide Institutional Guarantee 

The government must also play its regulatory role to 

strictly supervise the cold chain logistics of fresh 

agricultural products to minimize the speculation of 

unscrupulous businesses and enterprises. To this end, 

the government must improve relevant laws and 

regulations, effectively coordinate various industries 

and departments, and also scientifically plan the entire 

logistics and distribution system, and severely punish 

businesses that seek to obtain benefits through 

inferior products and substandard packaging. In 

addition, the government can formulate certain 

preferential policies for the cold chain logistics 

industry of fresh produce to promote the long-term 

development of the industry. 

3.5 To Improve Talent Training Mechanism and Focus 

on Compound Talent Training 

Focusing on professional talent training is the driving 

force for the development of the cold chain logistics 

industry for fresh produce. Therefore, when 

cultivating such professionals, universities should not 

only focus on teaching basic logistics knowledge, but 

also impart refrigeration technology and management 

technology. In addition, colleges and enterprises can 

adopt a talent training mode of school-enterprise 

cooperation, which can provide students with 

practical opportunities, and also can allow students to 

keep abreast of market trends, and then accurately 

grasp the market's demand for talents. Therefore, in 

order to promote the development of cold chain 

logistics industry of fresh agricultural products under 

e-commerce, we must also pay attention to the 

cultivation of compound talents [5]. 

4. CONCLUSION 

China is a large agricultural production country with a 

large agricultural production base. The emergence of 

e-commerce has brought opportunities for the 

operation of agricultural products. However, the 

current cold chain logistics system of fresh produce in 

China still needs to be improved, which also greatly 

limits the development of China's cold chain logistics 

industry. Therefore, only the joint efforts of 

agricultural product manufacturers, cold chain 

logistics and distribution companies, e-commerce 

companies, and universities can finally promote the 

long-term development of cold chain logistics and 

distribution of fresh agricultural products in China. 
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Abstract: The effective analysis and early warning of 

the online public opinion involving unknown words 

are not only keys to provide the decision-making 

basis for managers, but also difficulties that impedes 

the current research. In this paper, the characteristics 

of unknown words are analyzed, the 

multi-dimensional correlation between public opinion 

information related to unknown words is revealed, an 

early warning index system for unknown words in 

public opinion is established. The proposed warning 

index shows that the online public opinion involving 

unknown words is effectively analyzed from the 

angles of adhesion, category correlation, degree of 

freedom and so on, which does provide an important 

basis for late public opinion decision-making.  

Key words: unknown words, online public opinion, 

index system, early warning 

 

1. RESEARCH STATUS 

Unknown words are a new network language on the 

Internet today. At the same time, unknown words are 

usually the expressions people hold against the hot 

news in real life, which have a certain influence and 

tendency [1]. In previous research, Li Wenjing et al. 

[2] constructed the public opinion index system from 

the perspective of theme summary, theme popularity, 

and theme content tendency, etc. M.Y. Cha et al. [3] 

revealed the role of friend relationships in the spread 

of public opinion through research on the spread rules 

of public opinion in social networking site Flickr. 

Ting.I.H et al. [4] derived the web push method by 

analyzing the relevant information of the users on the 

social platform. 

Judging from the research results, the research topics 

are mainly focused on the analysis of online public 

opinion cycles, the classification of monitoring levels, 

and the evaluation of public opinion evolution and so 

on, but there are few research on online public 

opinion monitoring involving unknown words. 

Therefore, strengthening supervision of public 

opinion involving unknown words, and timely 

identification and monitoring of public opinion crises 

are important to ensure a healthy network 

environment, and at the same time can promote the 

healthy development of correctly guiding public 

opinion events and maintaining social security. 

2. TYPES OF UNKNOWN WORDS 

Unknown words refer to words that are not covered in 

the existing word segmentation model lexicon. They 

are also words that are not included in the dictionary 

before a certain moment, and the unregistered words 

may be either one word or one phrase, that is, a set of 

multiple words [5]. In the face of the ever-changing 

network tide, a lot of information is generated on the 

Internet every day. A large part of this information 

contains subjective emotions [6], such as "threenager 

(three-year-old teenager)", "CB (Construction Bank)", 

"Lanshou (a homonym, means ‘feeling unhappy’)" 

and so on, all of which contain very strong 

subjectivity. The formalized definition of unknown 

words described in this paper is shown in Table 1: 

Table 1. Types of the Unknown Words 

Types of the Unknown Words Description 

Abbreviation A regular abbreviation or omission of existing words 

Proper nouns Proper person name, place names, organization names, 

etc 

Derivations Words that contain suffix elements 

Compounds compounded by verbs or nouns 

Homophonic words The same or near-tone words are substituted to the 

basic words 

Numeric-type compounds The data, time and numbers are included in the main 

component 

3. CONSTRUCTION OF THE INDEX SYSTEM 

3.1 Basic Structure of the Index System 

Based on the research on the development law of 

online public opinion involving unknown words and 

grasping the essential characteristics of unknown 

words as well as combined with previous research 

results, this paper divides the early warning index 

system of online public opinion into three dimensions 

of indexes: attention degree of public opinion, the 

status of unknown words in online public opinion and 

the change indexes of public opinion. At the same 

time, the selected indexes are independent of each 
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other and they can show the true laws of online public 

opinion involving unknown words more scientifically. 

Besides, each secondary index is composed of three 

tertiary indexes. 

3.2 Construction of the Early Warning Index System 

Over the past days, a lot of research has been done on 

the setting of evaluation index for early warning of 

online public opinion. And due to different 

professional background, observation angles and 

research focus of scholars, various early warning 

index systems with distinct characteristics have been 

formed. Based on the systematic research on the 

online public opinion involving unknown words, this 

paper combines the existing literature [7] to select the 

online public opinion early warning indexes, and 

constructs an early warning index system for the 

public opinion involving unknown words from the 

perspective of the characteristics of public opinion 

involving unknown words in today’s big data 

environment, see table 2. During the process of 

constructing the index system, great efforts are made 

to maximize the benefits of early warning with 

minimum early warning indexes, and ensure that all 

the secondary indexes can be quantitatively calculated 

in order to be applicable to computer automation 

processing. 

Table 2.Early Warning IndexSystem 

 Early Warning Index of Online Public Opinion Involving Unknown Words 

Attention degree of public 

opinion 

The status of unknown words in 

online public opinion 

the change indexes of public 

opinion 

network search volume adhesion the change rate of search volume 

original publication 

quantity 

category correlation  the change rate of original 

publication quantity 

re-transmission times degree of freedom the change rate of re-transmission 

times 

4. EXPLANATION OF INDEXES  

4.1 Attention Degree of Public Opinion 

Network search volume: This index is expressed by 

the Baidu index. The Baidu index is used to reflect 

the public netizens’ attention to online public opinion 

from the aspect of different keywords in the past 

period. The keywords are used as statistical objects, 

these objects are scientifically analyzed and the 

weighted sum of search frequencies of each keyword 

in Baidu web search are calculated. 

Original publication quantity: This index refers to the 

original release quantity of each network event on the 

Internet. Network users spread information through 

Weibo, WeChat, network forums and communities 

and various news clients, so that the popularity of the 

information has risen sharply, and finally formed the 

online public opinion.  

Re-transmission times: This index reflects the 

influence of the publishing subject and refers to the 

number of times a message is forwarded by other 

users, which often leads to the difference of attitudes 

and opinions of the network users about the 

information they publish, and the user's views on the 

message are expressed by forwarding the relevant 

information of the message.  

4.2 Status of Unknown Words in Online Public 

Opinion 

Adhesion refers to the closeness of the binding 

relationship between words. If the combined words 

are unknown words, the higher the degree of adhesion, 

the more representative the unknown words are in the 

text. 

Category correlation refers to the degree of 

correlation between the frequency of the word 

occurring in an article and the frequency of the word 

occurring in the entire corpus. 

Degree of freedom means that if the unknown word is 

a text fragment, it will occurs repeatedly in different 

contexts, and the number of categories of words that 

are adjacent to it is called degree of freedom. 

4.3 Change Indexes of Public Opinion 

The change rate of search volume: It’s the change rate 

of search volume that corresponds to different times 

and targets at the unified online public opinion.  

The change rate of original publication quantity: It’s 

the change rate of original publication quantity that 

corresponds to different times and targets at the 

unified online public opinion. 

The change rate of re-transmission times: It’s the 

change rate of re-transmission times that corresponds 

to different times and targets at the unified online 

public opinion. 

5. CONCLUSION 

In response to the above research issues, due to the 

wide range of online public opinion monitoring, such 

as social security, public health, information security, 

etc., the early warning index system of online public 

opinion studied in this paper is designed for the 

characteristics of unknown words, and strives to 

combine qualitative analysis with quantitative 

analysis to ensure the objectivity and scientific nature 

of the index system. Considering that unknown words 

are various words that are not recognized by public 

dictionaries, the indexes of adhesion degree and 

freedom degree for online public opinion involving 

unknown words are introduced in this paper, aiming 

to analyze the online public opinion involving 

unknown words more objectively and profoundly 

based on the characteristics of the unknown words. In 

the follow-up research, more new media platforms 

will be selected, and the sample size will be expanded 

to carry out experimental research on online public 

opinion early warning. 
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Abstract: In order to improve the efficiency of 

passenger departure from the airport and the level of 

traffic management around the airport, by studying 

the decision factors that influence whether the taxi 

driver chooses to leave the airport, it shows that the 

psychological expectation of the driver's treatment 

time is an important factor; The traditional bicycle 

roadside mode of taxi pick-up in the arrival area gives 

a new two-lane pick-up plan and the optimal number 

of pick-up points; based on the queuing theory model, 

it supports relevant departments to improve the taxi 

driver's ability to carry short-distance passengers to 

leave Income and experience and give some specific 

support measures. 

Keywords: taxi; decision optimization; Laplace; 

Monte-Carlo algorithm; queuing theory model 

 

1. INTRODUCTION 

As a large-scale transportation hub that has developed 

rapidly in recent years, the airport has huge 

development potential with the rapid development of 

the economy, but it is accompanied by greater service 

pressure. Promote the improvement of the taxi system 

at the airport, which is conducive to alleviating the 

congestion of the entire transportation system at the 

airport and its surroundings. At the same time, the 

system optimization model of the taxi can be radiated 

to other diversified modes of transportation to 

improve the overall transportation efficiency; finally, 

convenient Transportation is conducive to enhancing 

the passenger experience of service and enhancing the 

reputation and praise of the airport. 

Li Jiajing [1] built a system framework of an early 

warning system by constructing a real-time dynamic 

forecast model of taxi demand and a taxi blessing 

level forecasting model to achieve reasonable taxi 

deployment, using Shanghai data for simulation 

experiments. The article only considers the data for a 

certain day, and does not consider other factors such 

as holidays, sunny and rainy weather. Liu Wusheng [2] 

conducted a simulation study on the traffic capacity of 

taxi lanes, used statistical analysis to design the data 

after preliminary processing, and designed a 

simulation process and module, and used MATLAB 

to simulate the simulation, explaining the best choice 

for the pick-up point. The disadvantage is that only 

single lanes are considered, not dual lanes or multiple 

lanes. Huang Yewen [3-6] obtained the formulas of 

the system captain, waiting captain, and waiting time 

through theoretical analysis of the system, and 

classified and discussed the first-level customers and 

second-level customers. Finally, the overall formula 

was obtained, and MATLAB was used to simulate the 

experiment. It does not consider aspects such as 

possible customer loss rates. All in all, the existing 

literature has more or less shortcomings and needs to 

be improved. 

2. TAXI SELECTION DECISION BASED ON 

LAPLACE CRITERION 

2.1 Research Ideas 

In uncertain decision-making problems, pessimists 

usually adopt conservative decision-making criteria, 

handle problems carefully and cautiously, and choose 

the best solution from the worst results; another 

optimist is willing to take risks and is based on all the 

best results Select the best solution. Laplace criterion 

(equal likelihood decision criterion) considers that the 

best and worst results are equivalent without special 

reasons, that is, based on: 

   max {
1

2
max(A) +

1

2
min(A)}(1) 

Choose the optimal solution decision result of the 

event. 

Drivers have two choices: waiting at the airport and 

returning directly. They make scenario assumptions 

about different driver decisions. 

Passengers return to the city center within a limited 

time, B returns to the city center without load in the 

same period of time and has always maintained a 

short-distance passenger load. Under the conditions of 

maximum revenue, the taxi theory waits for the 

maximum time. 

2.2 Scenario Assumptions 

Based on the above-mentioned decision analysis 

process, scenario assumptions are made for the 

optimal choices of the results of the decision A and B 

decisions. 

• A decision: the optimal event outcome of the airport 

waiting for pick-up 

May wish to set the taxi ride efficiency to 45s [2] and 

a queued taxi to a car, then the waiting time at the 

airport t_1 is: 

     t1 = 45a(2) 

When the driver returns to the city center by 

long-distance driving, the total time t and the net 

income Rw are: 

    t = t1 + t0(3) 

     Rw = R0 − h0(4) 

Among them, R0 and h0 are the income and fuel 

expenses for long-distance passenger transportation 

from the airport to the city center. 
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Rr = R1 − h0 − h1 (5) 
In time t, the net revenueRr of scheme B is returned 

to the short-haul passenger income minus the 

airport-city center fuel fee h0and the passenger fuel 

feeh1in the city center. 

Calculate the theoretical waiting limit value t1 under 

the conditions that the returns are equal, that is, Rw =
Rr. 

     t1 = [r0 + (s − s0) ∗ r1 − h1] ∗
s0

t1∗v2∗r0
(6) 

The t1  above is the maximum time the driver is 

willing to wait. Among them, r0  is the starting 

price,r1 is the unit additional price, s is the total 

distance traveled by B, s0is the distance from the 

airport to the city center, and v2 is the high speed for 

long-distance driving. 

The driver can estimate the actual waiting time based 

on the airport flight schedule and the number of taxis 

waiting. When the driver's estimated waiting time is 

less than the limit, long-distance passengers benefit a 

lot, and they are more likely to choose to wait for 

passengers at the airport; when the estimated time is 

greater than the limit, the opportunity cost of waiting 

at the airport is higher, and the driver will choose 

Return to the city and carry passengers. 

2.3 Model Verification 

Collect relevant data of Shanghai Pudong Airport and 

verify the model: 

• Theoretical waiting time limit: 

According to the relevant information of Shanghai 

Pudong International Airport in the Shanghai Airport 

Survey Report in December 2018, the daily average 

number of return flights in Shanghai Pudong was 

obtained. The passenger transfer rate α = 0.05, the 

rental load factor ω = 1.6 people / car, and Lujiazui to 

the airport. The distance s0 = 48, the average fuel 

price is 0.5 yuan, the highest speed v2 = 60km/h, 

the lowest speed v1 = 30km/h  According to the 

theoretical limit time function expression, we get: 

{
t = 2.857(day)
t = 4.967(night)

 

The maximum waiting time for taxis during the day is 

2.857 hours, and the maximum waiting time at night 

is 4.967 hours. 

• Actual waiting time limit: 

tactual = ft ∗ 0.0125 = 0.0125 ∗
Qtα

ω
 

Compares the actual value with the theoretical value. 

The longest actual waiting time at night is about 4.967 

hours, and during the day it is about 2.857 hours. This 

shows that the theoretical waiting time of airport taxis 

in the ordinary time period is more consistent with the 

actual situation. 

According to the relevant parameters of Shanghai 

Pudong International Airport during the Spring 

Festival 2019, get the actual waiting time of the driver 

t′ = 7.324 

Then the average longest waiting time during the 

holiday period and the theoretical value obtained from 

the solution of 2.857 hours during the day and 4.867 

at night are significantly different.  

3. LANE PLANNING BASED ON MONTE CARLO 

SIMULATION 

3.1 Research Ideas 

The optimized design of the taxi lanes of the airport 

taxis is conducive to reducing the airport traffic 

management burden and improving the taxi 

transportation efficiency. The airport taxi waits at the 

parking space, and after getting instructions, drives to 

the side of the lane in the parking area. There is a 

continuous dedicated passage connecting the parking 

area to the parking space. Due to factors such as the 

number of lanes, parking points, and delays that can 

affect taxi delivery, the airport taxi lanes are 

optimized from the aspects of lane settings and 

optimal pickup points. 

3.2 Lane Setting 

The optimized design of the taxi return lane is 

conducive to the efficient deployment of vehicles, and 

the benefits of both passengers and taxis can be 

maximized. First, a new two-lane mode different from 

the traditional two-lane is determined. As shown in 

Figure2, passengers line up in a queue and enter the 

boarding point one by one. After the boarding, they 

drive out one by one. Compared with the traditional 

two-lane mode in Figure 1, the parallel lanes are 

separated by the passenger area, reducing the 

passenger time on the outer lane. 

 
Figure 1 One-side entrance lane in traditional 

passenger area 

 
Figure 2 Both sides of the passenger lane 

3.3 Optimal Boarding Point 

The Monte Carlo simulation algorithm is used to 

design n pickup points to simulate the interaction 

process between taxis and passengers, and 

comprehensively analyze the waiting time of 

passengers and taxis to obtain the optimal number of 

pickup points. It is assumed that there are n parking 

spaces in the pick-up area and 1.6n passengers board 

the bus at the same time. The loading time of each 
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parking space obeys a negative exponential 

distribution. 

Stochastic simulation is performed x times, n random 

variables are generated each time, and the arrival 

interval obeys the parameters
1

a0
、

1

ao+T0
、

1

ao+2T0
、……、

1

ao+(n−1)T0
 negative exponential distribution, a0is the 

time of the first pick-up point, and let Ri  be the 

maximum value of the n random variables generated 

at the i-th time, that is: 

Ri = max(ri1, ri2, ri3, … , rin)(7) 

The single lane capacity can be calculated as: 

C = ωnx 

C is the single lane lane capacity (person / hour). 

By repeating the above calculation process, y 

independent capacity data can be obtained, which can 

be counted as C11, C12, C13, …, C14,and the average 

value is used to obtain the final capacity. 

C̅1 =
C11+C12+C13+⋯+C1y

y
(8) 

Using MATLAB to program, given the scale of the 

taxi berths (the number of passengers berth N), the 

simulation of the entire process of taxi entry, carrying, 

and departure, the passenger pickup point is n 

Capacity of the current lane. Let n be [1:20] 

maxC̅i = {C̅1, C̅2, … , C̅20}(9) 

At this time, the optimal number of pick-up points is 

obtained at the maximum lane side capacity. The 

capacity of the two-lane parallel lanes increases 

linearly before the number of pick-up points is less 

than 10. When the number of pick-up points in the 

parking area exceeds 10, the pick-up area is longer, 

and the more serious the pedestrian interference with 

the vehicle is , And the taxi that has finished boarding 

in the back row increases the blocking time of the 

front car, and the inflection point of the capacity 

image appears. Therefore, the 10 pick-up points help 

optimize lane capacity. 

4. SHORT-DISTANCE TAXI OPTIMIZATION 

SCHEME BASED ON NON-PREEMPTIVE 

QUEUING THEORY 

4.1 Research Ideas 

This question requires us to give a feasible "priority" 

arrangement scheme for short-haul passenger taxis at 

the airport, so that the benefits of taxis choosing 

long-haul short-haul passengers are as balanced as 

possible. Taking Shanghai as an example, it is divided 

according to the commercial districts around 

Shanghai Pudong International Airport and combined 

with Shanghai taxi pricing data to estimate the driving 

prices of various commercial districts, where driving 

mileage ≤25km is short-distance and driving mileage> 

25km is For long distance. According to the theory of 

perfect competition market, since the profit margin of 

long-distance taxis is far greater than that of 

short-distance taxi drivers, when the short-distance 

drivers return to the airport, the waiting time is 

inversely proportional to the hourly earnings. 

Therefore, it is ideal for short-distance drivers to 

return to the airport after receiving long-distance 

passengers. If the passengers are still short-haul 

passengers will reduce the marginal revenue. 

4.2 Problem Analysis 

The number of taxis is known to have a poisson 

distribution, and taxis reach ξ = 2.75 per minute. Taxi 

can be divided into two levels of priority and 

non-priority through preferential treatment. Taxi 

without priority wait for θ = 3 taxis with priority to 

carry passengers, and then can be queued. According 

to the data records of long- and short-distance 

transportation of taxis in Shanghai, the probability 

that a taxi can be assigned a priority is 0.15, and the 

probability that there is no priority is 0.85. 

For the entire system, the average captain of the 

system is [7]: 

Ls =
ξ

μ − ξ
(10) 

The average waiting captain of the system is 

Lq =
ξ

μ − ξ
∗
ξ

μ
=

ξ2

μ(μ − ξ)
(11) 

The possible situation of short-distance taxi driver A 

after entering the station is discussed as follows: the 

current side has more waiting vehicles, enough 

non-priority drivers line up at intervals of 3 [8], and 

insufficient non-priority drivers line up at intervals of 

3. In the end, the short-stay taxi driver A's stay at the 

airport (average queue time + average service time) 

should be: 

W = Wq +
1

μ
(12) 

The resulting waiting captain should be: 

L1 = λ1W1(13) 
① There are more waiting vehicles in front of A, and 

there are enough drivers without priority to cut in 

lines at intervals of 3 [8]: 

Wq = T1 + T2 = ρ1W1 +
ρ

μ
(14) 

② There are more waiting vehicles in front of A, and 

there are not enough drivers without priority to cut in 

at 3 intervals: 

Wq = T1 + T2 + T3 = ρ1W1 + ρ2W1 +
ρ

μ
(15) 

4.3 Feasibility Analysis 

For the above model, lingo simulation is performed, 

and the results are obtained, as shown in Table 1. 

Table 1: lingo simulation is performed, and the results are obtained

Boarding efficiency Number of short taxi vehicles 

ahead 

Captain  Average stay time / min 

45s/人 

0-2 0.58  0.5 

3-5 3.15 2.40 

6-8 6.07 4.56 
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9-11 9.06 6.80 

12-15 13.06 9.8 

40s/人 

0-2 0.54 0.43 

3-5 2.99 2.05 

6-8 5.85 3.94 

9-11 8.82 5.91 

12-15 12.81 8.59 

Figure 3 Queuing theory results

From Table 1, the short-distance taxi driver who 

enjoys priority can receive the next passenger within 

10 minutes. Improving the boarding efficiency of 

passengers can reduce the queue time of taxis within a 

certain range. From the above table, reducing the 

boarding time by 5s per person can reduce the waiting 

time of taxis by 13%. 

According to the output results, it can be known that 

when there are more short-haul taxi drivers returning 

from the front side, the effective arrival rate of the 

taxi is higher than 1, which is in a good state. It is 

inferred that the revenue can be balanced to the extent 

possible[9-10]. 

4.4 Program Measures 

Using GPS trajectory tracking, long- and 

short-distance taxi diversion guidance, big data + 

Internet + and other measures, combined with 

non-preemptive queue theory simulation results, the 

scheme is as follows: 

Step1: The driver obtains his license plate number 

when leaving the airport; 

Step2: After driving back to the airport, the driver 

judges whether the short-distance driving conditions 

are met according to the GPS track of the taxi; 

Step3: • If the driver satisfies the short-distance 

driving conditions, the taxi will be diverted, enter the 

car-free pool passage and open the corresponding 

barriers. 

If the driver does not meet the short-distance form 

conditions, he will be reminded that the taxi should 

drive to the storage pool to wait in line, and open the 

corresponding barriers. 

Step4: • If the driver enters the diversion channel, if 

there are more drivers who meet the short-distance 

driving conditions in front, they need to queue up. 

Three privileged taxis and one unprivileged taxi are 

used to queue passengers. 

 If the driver enters the diversion channel, if there are 

not more than 2 taxis that meet the short-distance 

driving conditions in front, they can carry passengers 

according to the prompts. 

Step5: The driver picks up the passengers and leaves 

the airport. 

5. CONCLUSION 

In summary, aiming at a series of problems such as 

driver decision-making for returning passengers at 

airport taxis, convenience of passenger boarding, and 

humanized management of the management 

department, this paper comprehensively uses 

mathematical tools such as revenue equilibrium theory, 

Monte-Carlo calculation method, and queuing theory 

model. The taxi drop-off problem was quantified and 

modeled, and the model verification was performed in 

combination with the actual data of Shanghai Pudong 

Airport. In order to reduce the waiting time for drivers 

and passengers, a new airport two-lane taxi pick-up 

plan was given. Finally, a proposal was put forward 

for the management department to support the drivers 

carrying short-haul passengers. 
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1. INTRODUCTION 

1.1 Strategy Overview 

Economic Intuition: The momentum signal reflects 

the real value of a future on price data. Comparing 

recent prices with historical data, investors will long 

futures if the future’s momentum is higher. Also, 

based on mean reversion theory, two correlated assets’ 

prices will drift towards a mean price. If the portfolio 

value goes higher, the price will go down, Investors 

short those assets. 

Signals: We will be using three signals for our 

strategy, they are simple moving average, moving 

average convergence-divergence, and momentum 

indicator. With simple moving average, we can graph 

the 50-200 and 20-50 day moving average to find the 

signal. Moving average convergence-divergence will 

be calculated by subtracting the 26-period exponential 

moving average from the 12-periodEMA [1]. Lastly, 

momentum indicator measures the rate of change of 

prices and compares where the current price is in 

relation to the past price. “Market momentum is 

measured by continually taking price differences for a 

fixed time interval” [2].  

Portfolio Construction: We will combine all three 

signals using the code and generate a new dataset 

containing individual commodities’ signal, return of 

that specific commodity, sum of signals of all 

commodities, and total returns of all commodities 

based on individual dates. Then we will use sharpe 

ratio, risk volatility, and drawdown to calculate return. 

1.2 Performance Estimate 

Looking at the results of our implementation, the 

sharpe ratios of the 50-200 day are higher for all of 

the in-sample data, and the volatility of the 50-200 is 

relatively smaller compared to the volatility of 20-50 

day. From our implementation and confinements, we 

see that all results have a volatility between zero and 

one. In pier refinement, we normalized the SMA50, 

SMA200, MACD, and Momentum Indicator data, 

and expected a smoother line.  

2. DATA AND METHODOLOGY 

2.1 Data Universe 

The Universe is Chinese futures markets: Zhengzhou 

Commodity Exchange, Dalian Commodity Exchange, 

and the Shanghai Futures Exchange. Sectors includes 

energy, minerals, building materials, and agriculture 

Sector. All of our data sources came from Wind 

Financial Terminal. Our data range start from 

November 2, 2009 to Nov.2nd, 2019, a ten year span. 

We choose the in sample period from November 2, 

2009 to September 2, 2016 and our out of sample 

period is September 5, 2016 to November 2, 2019. 

2.2 Signal Weighting: SMA, MACD, Momentum 

We decided to use three signal indicators, Simple 

Moving Average (SMA), Moving average 

convergence-divergence (MACD) (investopedia), and 

Momentum Indicator. For SMA, We calculated the 

50-day moving average and 200-day moving average 

lines to find the signal. In this case the MACD is 

calculated by subtracting the 26-period Exponential 

Moving Average (EMA) from the 12-period EMA. 

For calculating Momentum Indicator, we construct an 

n-day momentum line, simply subtract the closing 

price n days ago from the last closing price. This 

positive or negative value is then plotted around a 

zero line.  

2.2.1 Portfolio construction 

To construction our portfolio first we calculated 

individual signals from 20 commodities data set, then 

we combined all the signals using the formula  (SMA 

50 - SMA 200) + MACD + Momentum indicator and 

generated a new dataset containing individual 

commodities’ signal, return of that specific 

commodity, sum of signals of all commodities and 

total returns of all commodities based on individual 

dates. Signal weighting formula:  (SMA 50 - SMA 

200) + MACD + Momentum indicator. (see Figure 1 

and Figure 2) 

 2.2.2 Normalization 

This is a statistical method to make our data more 

precious and reasonable. Normalization of ratings 

means adjusting values measured on different scales 

to a notionally common scale, often prior to averaging. 

Normalized values allow the comparison of 

corresponding normalized values for different 

datasets in a way that eliminates the effects of certain 

gross influences, as in an anomaly time series. After 

normalization, the signals are at the same levels. 

When we compared the results, we found that the 

performance are more realistic than the data we have 

before doing the normalization.  
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2.3 Dollar Neutral 

Dollar neutral means invest same amount money for 

long and short. This strategy invests the same amount 

of money long and short without accounting for the 

volatility (risk) of either side. Depending on volatility 

you either end up positively or negatively correlated 

with the market. Weighting have two genres: 

weighting long-futures and short-futures 

independently. 

long-signal-x/ sum-long-signal ; short-signal-y/ sum-

short-signal(see Figure3 and Figure4) 

3. RESULTS 

3.1 Signal Weighting 

In sample:  

 
Figure1: Signal weighting in sample period 

performance 

Out of sample:  

 
Figure 2: Signal weighting out of sample period 

performance 

3.2 Dollar netrual 

In sample:  

 
Figure 3: Dollar netural in sample period performance 

Out of sample:  

After getting the dollar neutral PNL results. We 

compared two graphs for same parameters 50 and 200. 

The signal weighting method is more fluctuating than 

dollar neutral method. Which means dollar neutral 

weighting method can bring us a more stable return in 

this case.  

 
Figure 4: Dollar netural out of sample period 

performance 

By changing the parameters of SMA from 50 and 200 

to 20 and 50. We compared signal weighting graphs 

and dollar neutral graphs, we can see that all the same 

type graphs are quite similar. For signal weighting 

results, the tendency lines there are similar, but the 

maximum values are not the same. The maximum 

value for dollar neutral 50 and 200 graph is more than 

0.8. We can do a formula change of sum signals. For 

instance: SMA50+SMA200+MACD+M or set 

different weighting of different signals. (see Figure5) 

Compare two strategy performance 

 
Figure 5: Compare signal weighting strategy 

performance with dollar netural strategy performance 

4. CONCLUSION 

The author's research has made certain progress, but 

there are still many deficiencies, on the trend in the 

combination of characteristics and how to use the 

combination trend to improve the performance of 

investors with significant economic benefits, the 

combination trend, what is the source of this series of 

problems need to be more and more researchers pay 

more attention in future studies. 
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1. INTRODUCTION 

Mandarin learning fever has been increasing to a large 

extent in the recent years with the development of 

Chinese economy and China’s international position. 

As the result, the number of Mandarin teachers and 

Mandarin learners has been increasing, and the field 

of Teaching Chinese as a Foreign Language has been 

put great underline as well. The field of teaching 

Chinese as a foreign language has been altering and 

developing in a dramatic way in recent years [1]. 

As the key element in the process of learning and 

teaching, textbook is the basis of teaching contents, 

and also the source which students acquire knowledge 

and skills from. For teachers, textbook is the reference 

and foundation of teaching. For students, textbook is 

the source of receiving knowledge and skills. The part 

a textbook play is essential in the construction of any 

subject, especially in second language teaching. A 

good textbook will promote teaching and learning 

quality, enhance students’ learning interests, lead to 

the satisfying outcome, promote the development of 

the subject and vice versa. That is, the importance of 

having great textbooks is quite critical. 

This paper will analyze one lesson correlation to the 

topic ‘family’ in two textbooks Integrated Chinese 

(Level 1, Part1, third edition) and HSK Standard 

Course (Level 1, firstedition). The main purpose of 

the paper is to gain suggestions and ideas for 

compiling elementary Teaching Chinese as a Foreign 

Language textbooks through the comparative analysis 

of these two textbooks [2]. 

For offering more clear, detailed and intuitionistic 

comparison, only one lesson which contains similar 

topic and content will be chosen from these two 

books. These two lessons are both about family, and 

they both are arranged in the first five lessons of each 

book. This chapter includes comparison of the two 

books from eight aspects as the comparison of overall 

design, the comparison of dialogue design, the 

comparison of vocabulary design, the comparison of 

grammar points design, the comparison of pinyin 

teaching design, the comparison of characters 

teaching design, the comparison of language 

application design and the comparison of culture 

teaching design. 

2. THE COMPARISON OF OVERALL DESIGN 

Before each lesson, IC offers clear objectives at the 

beginning and provides some questions as warm-up to 

let students get prepared for the following class. 

Different from IC, HSK doesn’t give any clear 

objective or any questions to students, and students 

will start getting into new content with knowing what 

the topic is. However, HSK also includes warm-up 

section, instead of asking students questions, it is a 

matching game. That is, students will see some 

pictures and new vocabulary items, and what they 

need to do is matching the pictures with the 

corresponding new words [3]. 

After clarifying the objectives and discussing about 

correlative questions, IC moves to the dialogue part. 

Same as IC, HSK also gives the dialogue after the 

warm-up section. IC offers two separate dialogues 

about the topic, similarly, HSK also provides three 

different conversations which in regard to the theme. 

That is, students have to learn one dialogue including 

its corresponding vocabulary, grammar points and 

finish the practice, then they can move to the second 

dialogue and start learning the vocabulary, grammar 

and do the language practice of the second dialogue. 

However, in HSK, students will learn three different 

dialogues including the corresponding vocabulary 

items one by one, then they will start reviewing all the 

grammar points through the three dialogues together. 

After this, they will start practicing all the language 

points they have learned before. IC starts introducing 

about cultural highlights after the section ‘How about 

you?’ Then it moves to the pronunciation exercises. 
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At the end, it also gives students the English 

translation text of the dialogue and also has a 

self-evaluation checklist for students to examine if 

they have achieved the expected outcome.  

It is obvious that there are four major differences 

between these two books in the point of overall 

design. The first one is IC offers clear objectives at 

the beginning and a progress checklist so students can 

check if they have achieved the expected outcome. In 

addition, the content in IC is much more than the 

content in HSK. Besides, the lesson in IC is arranged 

in the sequence of Dialogue 1, Exercise 1, Dialogue 2 

and Exercise 2. However, in HSK, the exercises are 

offered after learning all the dialogues. Last but not 

least, HSK has specific sections for pinyin and 

characters learning and practice but IC doesn’t have. 

3. THE COMPARISON OF DIALOGUE DESIGN 

In IC, the author designs two dialogues related to the 

topic ‘family’, and the dialogues are designed based 

on specific scenarios. In HSK, there is no specific 

scenario or fixed characters. However, the author 

points out what kind of place the conversation takes 

place. The first dialogue happens in the school, and it 

is about A asks B how many people in B’s family. It 

contains only two sentences, 12 characters in total. 

The second dialogue happens in the office, and in this 

dialogue, A asks B about how oldB’s daughter is. This 

dialogue is consisted of two sentences as well, 12 

characters in total.  

By comparing the dialogues in these two books. It is 

obvious that the dialogues in IC is much longer than 

the dialogues in HSK. In IC, there are 13 sentences 

and 165 characters altogether. In HSK, there are 8 

sentences and 47 characters in total. The content 

students need to study in IC is four times more than 

HSK. 

Regarding using characters or pinyin, IC only offers 

text with all characters, however, it gives the pinyin 

version at the end of the lesson. Different from IC, 

HSK combines pinyin and characters together. 

Students can read pinyin and characters at the same 

time. That is to say, using characters but not the 

combination of pinyin and characters will get more 

attention from students, and also will improve their 

ability of recognizing and learning characters. 

4. THE COMPARISON OF VOCABULARY 

DESIGN 

The arrangement of vocabulary is similar in IC and 

HSK. These two books both offer a list of new 

vocabulary items right after each dialogue, and they 

both point out the character, pinyin, word property 

and English meaning of each single vocabulary item. 

However, in HSK, the author also uses the sign ‘*’ to 

mark the words which not included in the syllabus, 

and students do not need to master these words in the 

book when they see the sign. Additionally, there is 

another difference between the design of vocabulary 

list. That is, in IC, the font size of the Chinese 

character is much bigger than the font size of pinyin, 

word property and English meaning. As comparison, 

HSK applies same font size. According to noticing 

hypothesis, the design of vocabulary chart in IC will 

get more attention from students to help them learn 

Chinese characters. 

Except for the design of the vocabulary list in each of 

the took, there are also some difference of the design 

of the Vocabulary Index at the end of the two books. 

Basically, the Vocabulary Index in both of the books 

are alphabetized according to pinyin, and homonyms 

appear in the order of the tonal pronunciation from 

the first tone to the neutral tone. In addition, the two 

books both point out which lesson the vocabulary 

item is from. However, in IC, it used different colors 

to mark proper nouns and supplementary vocabulary. 

The proper nouns are shown in green color and the 

supplementary words are shown in blue color. Except 

for Chinese-English Vocabulary Index, IC also offers 

an English-Chinese version Vocabulary Index, and 

students can find the corresponding Chinese 

according to English meaning. Same as the 

Chinese-English Vocabulary Index, in the English 

version, they also use different colors to mark the 

proper nouns and supplementary words. Besides that, 

IC also provides another Vocabulary chart which is 

called ‘Vocabulary by Grammar Category and by 

Lesson’, it lists all the vocabulary items of different 

grammar category in the order from lesson 1 to lesson 

10. In addition to the traditional Chinese-English 

Vocabulary Index, HSK offers two extra vocabulary 

lists which are ‘Words Not Included in the Syllabus’ 

and ‘New Words Made Up of Characters Learned 

before’. By comparing all the vocabulary index in 

these two books, we can see that IC gives students 

more choices and ways to find the specific vocabulary 

item by pinyin, English meaning, corresponding 

lesson and grammar category. 

5. THE COMPARISON OF GRAMMAR POINTS 

DESIGN 

In IC, the grammar points are listed after the 

vocabulary section. And the main layout of 

introducing each grammar point is listing the name of 

the grammar point first, then explaining it in detail. 

The font of the grammar point is bigger than the 

explanation and the author uses an outstanding red 

color. Usually, at least five English sentences will be 

used to explain each grammar point. Besides, three or 

four examples with pinyin, characters and English 

meaning will be offered after the explanation. 

In HSK, the grammar points also come after the 

vocabulary section, and the author also provides the 

name of each grammar point first before explaining it. 

However, in HSK, the author uses less bright color to 

mark the name of each grammar point, however, the 

font size is same as the content of the explanation. 

Different from the explanation in IC, HSK offers 

explanation written in Chinese characters first, then 

the corresponding English translation is offered under 

the Chinese explanation. Generally, the author only 
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uses one simple sentence to explain each grammar 

point, and the examples are also provided after the 

explanation, but the examples are only written in 

Chinese characters. 

6. THE COMPARISON OF PINYIN TEACHING 

DESIGN 

In IC, there is no detailed pinyin teaching section, 

instead of it, it is a one-page-long pronunciation 

exercise. The pronunciation exercise is divided into 

five parts. The first part is initials pronunciation 

exercise, the second part is the final ‘e’ pronunciation 

exercise, the third part is compound finals 

pronunciation exercise, the fourth part is tones 

pronunciation exercise and the last part is the neutral 

tone pronunciation exercise. However, in IC, at the 

beginning of the book, the author already used 10 

pages to introduce pinyin system in details including 

simple finals, initials, compound finals and tones by 

combining the explanation of different rules and 

practice. 

In HSK, after the exercises section, there is a fixed 

section called ‘pinyin’, and the author uses 2 and half 

pages to introduce this part. It is divided into four 

parts, and each part focuses on a unique pronunciation, 

some pinyin mark or the place of articulation. For 

each part, the author explains it in Chinese characters 

first, following by the English translation and practice. 

Additionally, students have to listen to the record and 

read after each pinyin in this section. Since there is no 

separate pinyin part in IC, the emphasis will be only 

put on the content of pinyin in HSK. 

7. CONCLUSION 

From the comparison of the two books and based on 

the perspective of the five principles put forward by 

Zhao (3), the conclusion can be drawn as follows. 

According to the principle ‘Targeted’, in the book IC, 

the content and topics are suitable for American 

college students, however, compared to HSK, 

students have too much to learn in one semester with 

limited teaching hours. In HSK, the content and topics 

are suitable for college foreign students who are 

studying in China, and the content of each class is 

appropriate. However, some the scenes in which the 

conversation takes place is in office but not campus or 

where related to students’ life. 

When it comes to the principle ‘Practical’, the content 

of the texts in the book IC is chosen from real-life 

context, and it is very authentic and communicative. It 

also designs plenty of various communicative practice 

and activities to help students apply the language in 

real-life context. In HSK, the content of the texts is 

chosen from real-life context, and it is very authentic 

and communicative. It also designs various 

communicative practice and activities to help students 

apply the language in real-life context. But the forms 

of activities can be more diverse. 

In terms of the last principle ‘systematic’, IC 

combines basic knowledge and skill training together 

through various activities, however, the skills it 

focuses only on listening, speaking and reading but 

ignores writing. In HSK, it focuses on four skills 

which are listening, speaking, reading and writing, 

and the basic knowledge is combined with skill 

training through various activities. 
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Abstract: In order to better build modern vocational 

education, improve the relevant system, and further 

reflect the value and importance of Vocational 

Education in the regional economic society, 

promoting the high integration of industry and 

education is an indispensable means. From the overall 

situation of the current vocational education system, 

there are still many deficiencies in the integration of 

industry and education, and the role played in practice 

has not been fully reflected. Therefore, how to 

achieve substantive and effective development of 

industry education integration is an important 

problem to be solved urgently. Practice shows that the 

actual situation of regional economy is closely related 

to it, and scientific development can play a real role in 

combination with the actual situation. It can not only 

guarantee the quality of higher vocational education, 

but also guide the healthy development of education. 

Based on the essence of the development of higher 

vocational education, This paper analyzes the main 

problems existing in the practice of the integration of 

industry and education in higher vocational colleges, 

probes into its deep-seated influencing factors, and 

then, according to the actual situation of higher 

vocational colleges, focuses on optimizing the 

environment of the integration of industry and 

education by taking the system and mechanism as the 

breakthrough point; connecting with the industry, 

exploring the operation mechanism of the integration 

of industry and education in five aspects, so as to 

further deepen the integration of industry and 

education in higher vocational colleges To promote 

the further development of Higher Vocational 

Education in the new era. 

Keywords: Higher vocational education; Integration 

of industry and education; Influencing factors; 

Operation mechanism 

 

1. INTRODUCTION 

With the deepening of the reform of social and 

economic system and the continuous transformation 

of regional industries, higher requirements are put 

forward for the development of vocational education. 

The integration of industry and education is born in 

this context, which is an important way and idea for 

the construction of modern vocational education 

system. At the same time, it is also a guiding principle 

for the transformation of higher vocational education, 

and an important reform directly connected with the 

requirements of social talents. Each higher vocational 

college should carry out the education thought of the 

integration of industry and education, deeply 

understand the importance and urgency of the 

integration of industry and education, constantly build 

and improve the integration of industry and education 

education system, meet the application needs of 

regional industrial talents, take the cultivation of 

application-oriented talents as the development goal 

of the integration of industry and education, and 

provide strong guarantee for the economic and social 

development, as well as the talent needs of industries 

and enterprises. 

2. THE CONCEPT OF INDUSTRY EDUCATION 

INTEGRATION 

On the one hand, industry, on the other hand, 

vocational education. The combination of the two is 

the integration of industry and education. It is an 

important way for Vocational Colleges and enterprises 

to carry out in-depth cooperation. It is an important 

means to realize scientific and close connection 

between colleges and industries, schools and 

enterprises, courses and professions. Compared with 

industry integration, industry education integration 

will not have the emergence of new industries, nor 

will it be fully integrated into the industry, but in the 

form of mutual promotion and penetration, which is a 

way of in-depth cooperation between the two sides to 

achieve mutual benefit and win-win results. 

3. THE URGENCY OF THE INTEGRATION OF 

INDUSTRY AND EDUCATION IN HIGHER 

VOCATIONAL EDUCATION IN THE NEW ERA 

The state once attached great importance to the 

cooperation between industry and education, and 

pointed out that it is a strategic goal for vocational 

education to advance towards the general policy of 

development of vocational education with Chinese 

characteristics and an important way to show 

vocational education with Chinese characteristics to 

the world to continuously improve the modern 

vocational education system, deepen the development 

of integration of industry and education, and 

continuously strengthen the cooperation between 

schools and enterprises. The development of modern 

vocational education has always been a highly 

concerned field of the government. The relevant 

documents issued clearly require that: with the deep 
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integration and development of industry and 

education and the continuous deepening of school 

enterprise cooperation, the talents delivered to the 

society will have a qualitative leap in quality and 

specialty. This is not only conducive to the 

development of China's social economy, but also one 

of the driving forces to accelerate China's social 

transformation and upgrading. The government 

attaches great importance to the integration of 

industry and education and gives considerable 

expectations. It gives clear guidance on relevant work 

and regards the integration of industry and education 

as the basic policy of each discovery. In the past, the 

industrial development and vocational education only 

stayed in the cooperation mode, and now they have 

entered the integration mode. This is an important 

development route based on the continuous reform of 

talent types in China's economic development, and an 

important way to transport high-quality, high 

professional and technical level talents for industrial 

enterprises. With the socialism with Chinese 

characteristics entering a new period of development, 

the requirements for talent training are higher and 

higher. The in-depth development of the integration of 

industry and education, and the further deepening of 

school enterprise cooperation are particularly 

important. Higher vocational colleges should give 

high recognition and attention to this, explore 

scientific and effective development strategies of the 

integration of industry and education, clear 

development goals, and achieve the expected results. 

Colleges and universities should focus on the core 

idea of "excellent structure, fine governance, 

distinctive features, strong cooperation and ability 

improvement". On the way to achieve the integration 

of industry and education, they should actively 

explore, constantly improve, and achieve the strategic 

goal of effective and sustainable development. 

4. ON THE INFLUENCING FACTORS OF 

INDUSTRY EDUCATION INTEGRATION 

With the continuous reform of the domestic economic 

system, the continuous change of the market pattern, 

the acceleration of industrial transformation, the 

inevitable change of the employment structure, the 

different direction of employment, and the difficulty 

of human resource development will become greater. 

Therefore, higher vocational colleges have a long way 

to go to realize the integration of industry and 

education. We should constantly accumulate and 

share experience in the exploration path, and fully 

understand the difficulties encountered in the 

development process. 

4.1 Traditional higher vocational education neglects 

the local economic construction 

To some extent, this leads to many misunderstandings 

in the concept and understanding. The role and 

importance of the integration of industry and 

education have not been fully recognized by 

vocational colleges. Some colleges and universities 

think that the integration of industry and education is 

a school-run industry, and take the form of "factory in 

school, factory in school" as the result of the 

integration of industry and education. Others think 

that the efficient public welfare, the profit-seeking 

nature of enterprises makes the integration of industry 

and education almost impossible, and various factors 

make the understanding of higher vocational 

education on the integration of industry and education 

quite different, and there is no real understanding of 

its significance. Since 2016, the state has taken the 

integration of industry and education as an important 

basis for evaluating the development results of higher 

vocational colleges. The level of connotation 

construction of higher vocational colleges is evaluated 

by the degree of integration of industry and education. 

In addition, the way of joint operation and education 

of Higher Vocational Colleges and Universities is an 

important indicator of evaluation, and the degree of 

contribution to the economy and society is also the 

focus of evaluation, while the degree of contribution 

to the economy and society is the service of the 

economy and society The foundation is to cultivate 

the applied talents that the society needs. It can be 

seen that the construction of the integration of 

industry and education has become an important 

assessment index to evaluate the quality of higher 

vocational colleges, which should be highly valued by 

all vocational colleges. All vocational colleges should 

fully recognize the importance of the integration of 

industry and education, so that it can play a full role 

in promoting the development of efficiency and social 

economy in the development of education. 

4.2 The policy supporting is not perfect, the 

evaluation mechanism is not perfect, and the 

enthusiasm of enterprises is not high 

At present, the national and local laws and regulations 

on the integration of industry and education in 

vocational education are still in the initial stage of 

construction, so the legal constraints in this area are 

insufficient and need to be further improved. In this 

context, the development of the integration of 

industry and education is not urgent. In higher 

vocational education, the participation of enterprises 

is far from enough, and the effectiveness of 

participation is low. The cooperation between colleges 

and enterprises is either halfway or only on the 

surface. This has a significant relationship with the 

policy requirements and the lack of construction 

system of the integration of industry and education in 

higher vocational colleges. With the continuous 

in-depth development of big data technology, the high 

demand for the full and effective use of such 

resources has become a national strategic 

development guide. The construction of statistical 

analysis and evaluation system for various resources 

is of great significance and an important means to 

achieve and improve the quality of industry education 

integration. In the performance appraisal, monitoring 
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and evaluation of all parties, to a large extent, it is 

reflected in the construction of industry education 

integration. Through continuous investment and 

guidance, continuous practice and pilot, it is of great 

significance for the rapid implementation and play a 

role in industry education integration. 

4.3 The imbalance between supply and demand of 

production and education makes it difficult for 

enterprises to go deep into teaching practice 

The integration of production and education in 

education is mainly reflected in the integration of 

advanced technology and technology into higher 

vocational education, whether teaching resources or 

teaching mode, can be greatly improved and upgraded, 

so that professional teaching can achieve better 

docking with industry, and provide more reliable 

services for the development of industry. The 

upgrading and transformation of the industry, for the 

teachers of higher vocational colleges, has certain 

cognitive differences, and can not fully adapt to the 

changes. Originally, the professional teaching hours 

have been arranged very full, the professional 

teachers' docking ability to industrial development is 

difficult to improve, and it is naturally difficult to 

integrate new elements into the teaching. Compared 

with higher vocational colleges, social training 

institutions outside the system have better adaptability 

to the transformation and upgrading of industrial 

enterprises. Their experience is of great significance 

to the docking of industrial development of higher 

vocational colleges, which can provide higher 

vocational colleges with newer, better and more 

effective teaching services and teaching resources. 

However, due to the lack of market mechanism, the 

strength of cooperation between training institutions 

and universities is often low, and at the same time, 

there is a lack of power source and mechanism 

construction to introduce these excellent market 

forces. 

5. ANALYSIS ON THE OPERATION 

MECHANISM OF THE INTEGRATION OF 

INDUSTRY AND EDUCATION IN HIGHER 

VOCATIONAL EDUCATION 

5.1 Take system and mechanism as a breakthrough to 

optimize the integration environment of industry and 

education 

The construction of relevant laws and regulations 

should be strengthened constantly, so as to open up 

the participation rights and interests of industrial 

enterprises in vocational education, further develop 

school enterprise cooperation and provide a better 

policy environment for school enterprise cooperation. 

At the same time, the government should introduce 

various incentive policies to provide more 

possibilities and motivation for school enterprise 

cooperation. On the one hand, it should mobilize the 

enthusiasm of enterprises, on the other hand, it should 

promote the integration of industry and education 

Development. For enterprises participating in the 

construction of industry education integration, based 

on certain incentives, such as the promotion of credit 

rating, the increase of loan amount, the reduction of 

loan interest rate, etc., in addition, the publicity 

should also be strengthened. With the help of various 

government resources, including platforms, media 

and other promotion of enterprise industry, the 

development of industry education integration will get 

better and faster development with the strong support 

and promotion of the government. 

5.2 Join hands with the industry and explore the 

integration of diversified production and education 

Compared with the cooperation between school and 

enterprise, the integration of industry and education is 

more significant. It is a comprehensive integration of 

industry enterprises and higher vocational colleges, 

integrating education and teaching, technical skills, 

quality cultivation, social services, etc. it is an 

important way to realize the connection between 

professional teaching and industrial production. In the 

process of building the integration of production and 

education, higher vocational colleges should take 

secondary colleges and specialties as the main line, 

combine with enterprises in the enrollment work, 

adopt the mode of combination of engineering and 

learning, develop from a single subject of colleges 

and universities to a dual subject of colleges and 

enterprises in the aspect of education, and formulate 

targeted, adaptable and practical courses, systems and 

teaching materials through the combination of schools 

and enterprises A strong education program. To 

provide students with a good practice training 

platform, broaden their horizons for teachers, expand 

teaching resources and services, enterprise technology 

will also be improved in cooperation, and product R 

& D efforts will also be enhanced, which is of great 

significance to the establishment of practice training 

base, the establishment of teaching R & D institutions 

and the establishment of technology product R & D 

center. 

5.3 Establishing the motive mechanism driven by 

interests 

It is not difficult to see from the practical results of 

the integration of industry and education that all 

parties involved are based on their own interests, so 

the interests of the integration of industry and 

education is one of the important sources of power. It 

is a mutually beneficial and win-win relationship 

between schools and enterprises involved in the 

integration of industry and education, so the 

enthusiasm and strength of cooperation will be great. 

For enterprises, the integration of production and 

education is the guarantee for the development of 

enterprises to the demand for talents, and is an 

effective way for enterprises to research and develop 

technology, promote products, and enhance popularity. 

For higher vocational colleges, on the one hand, the 

integration of industry and education improves the 

faculty, on the other hand, it improves the 
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employment rate, on the other hand, it improves the 

quality of personnel training, on the other hand, it 

improves the popularity of colleges. No matter which 

party is involved in the integration of industry and 

education, it is of great significance and can meet 

each other's interests. The interests and demands of 

each subject can be met through mutual cooperation, 

which is the driving mechanism of the integration of 

industry and education. 

Many higher vocational colleges have established 

science and technology parks and entrepreneurship 

parks, which are typical of close cooperation with 

science and technology enterprises. Through this 

development mode, on the one hand, they can train 

better talents for enterprises, on the other hand, they 

can promote the level of teachers in Colleges and 

universities, among which enterprises can also get the 

support of various government preferential policies, 

so as to gain greater advantages for their own 

development. 

5.4 Establish a multi linkage guarantee mechanism 

For higher vocational colleges, economic 

development, government guidance and policy 

environment are external guarantee factors in the 

process of carrying out the integration of industry and 

education. In order to achieve the development goal, 

the focus should be on the cultivation of talents. In 

addition to the enhancement of scientific and 

technological innovation ability, the management 

level should also be improved. In recent years, in 

order to promote the construction and development of 

the integration of industry and education, local 

governments have constantly issued various incentive 

and guarantee policies, giving full play to the role of 

multiple linkage guarantee mechanism. 

It is one of the development strategies for the 

integration of industry and education to support the 

innovation and entrepreneurship education and 

implement the talent training. With the help of 

high-quality policy environment, resources and 

services, we should achieve effective docking 

between universities and industries, large-scale 

coverage of specialty and industry, and the 

construction layout of innovation and 

entrepreneurship base serving the whole process of 

education. 

5.5 Establish the evaluation mechanism of 

quantitative assessment 

To achieve effective integration of industry and 

education, it is necessary to establish a supervision 

and assessment mechanism. Through the 

establishment of a series of evaluation mechanisms, 

the effect of the integration of industry and education 

is scientifically evaluated. The assessment is divided 

into two parts, one is external assessment, the other is 

internal assessment. The assessment of relevant 

government departments is external, and its 

assessment should focus on school enterprise 

cooperation and social service; while the assessment 

organization established by higher vocational colleges 

is internal, and its assessment should focus on the 

quantification of economic indicators, and the 

establishment of assessment mechanism based on 

quantitative assessment is to improve science and 

technology The benefits of the integration of teaching 

are important. 

6. CONCLUSION 

The integration of science and education points out 

the way for modern vocational education in China. 

How to further improve the effect of the integration of 

science and education is the focus of this paper. After 

the 18th National Congress of the Communist Party 

of China, the CPC Central Committee, the State 

Council and local governments attached more 

importance to vocational education than previous 

governments. How to further improve the quality of 

higher vocational education, the integration of science 

and education is an important way to achieve this goal. 

After analyzing the relevant influencing factors of the 

integration of science and education, this paper puts 

forward the operation mechanisms, such as taking the 

system and mechanism as the breakthrough, 

optimizing the environment of the integration of 

industry and education, connecting with the industry, 

exploring the integration of diversified industry and 

education, establishing the guarantee mechanism of 

multiple linkage, establishing the power mechanism 

driven by interests, establishing the evaluation 

mechanism of quantitative assessment, etc., so as to 

further improve the quality of the integration of 

science and education Draw lessons from. 
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Abstract: With the continuous improvement of the 

level of interior landscape design in China, more and 

more Chinese and Western landscape architecture 

environment design elements are constantly applied 

by interior landscape designers. Through the organic 

combination of the interior landscape design scheme 

and the environmental elements of Chinese and 

Western landscape architecture, people can have a 

more beautiful and elegant interior landscape 

experience, and the environmental art of Chinese and 

Western landscape architecture is constantly 

understood, developed and innovated by people. The 

author will discuss the relationship between Chinese 

and Western landscape architecture environment and 

interior landscape design. 

Keywords: Chinese and Western Gardens; 

Architectural Environment; Interior Landscape 

Design 

 

1. INTRODUCTION 

In recent years, with the increasing level of people's 

requirements for interior landscape design, interior 

landscape designers are constantly seeking new 

architectural elements to enhance and improve the 

environmental design scheme. The design and 

construction of Chinese and Western landscape 

architecture environment in each period combines 

people's understanding and thinking about the 

aesthetic feeling of environmental design under this 

historical background. If the excellent Chinese and 

Western landscape architecture environment design 

elements can be integrated into the interior landscape 

design, the designers can better express and convey 

their own conception and creation of the interior 

landscape design works. In this paper, the author will 

analyze the current situation of the integration of 

Chinese and Western landscape architecture 

environmental design techniques and interior 

landscape design, hoping to summarize the 

corresponding strategies and measures to improve the 

integration of Chinese and Western landscape 

architecture environmental design techniques and 

interior landscape design [1-3]. 

2. THE CURRENT SITUATION OF THE 

INTEGRATION OF CHINESE AND WESTERN 

LANDSCAPE ARCHITECTURE DESIGN 

METHODS AND INTERIOR LANDSCAPE 

DESIGN 

Although the environmental design elements of 

Chinese and Western landscape architecture are 

constantly applied to the design process of interior 

landscape, there are still several problems in the 

actual application process of landscape architecture 

design element symbols: before the application, the 

interior landscape designer did not have enough 

knowledge of Chinese and Western landscape 

architecture environment; the interior landscape 

designer did not master the knowledge The practice of 

Chinese and Western landscape architecture 

environment design techniques; people's innovation 

of Chinese and Western landscape architecture 

environment design is not enough. 

2.1 Before application, interior landscape designers 

did not have enough knowledge of Chinese and 

Western landscape architecture environment 

In many interior landscape design process, because 

some interior landscape designers did not have 

enough knowledge of the Chinese and Western 

landscape architecture environment before application, 

leading to their learning and learning from the 

Chinese and Western landscape architecture 

environment design elements in the process of not 

well according to their own design of the interior 

landscape theme to carry out effective innovation and 

application. Because of the wrong use of landscape 

architecture design elements by interior landscape 

designers, the practicability and aesthetics of interior 

landscape design scheme are greatly reduced. After 

the interior landscape architecture is completed, its 

artistic appreciation will be greatly reduced. Chinese 

and Western landscape architecture environment has a 

lot of characteristics and artistic value. If the interior 

landscape designer does not fully understand and 

understand it, he will rashly adopt the wrong Chinese 

and Western landscape architecture environment 

design elements, and ultimately only reduce the 

quality of his own interior landscape design scheme. 

2.2 Interior landscape designers do not master the 

skillful design methods of Chinese and Western 

landscape architecture environment 

The Chinese and Western landscape architecture 

environment design methods of each period or each 

faction integrate the wisdom of several generations 

for landscape architecture. If the interior landscape 

203

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



designers do not master the skilled Chinese and 

Western landscape architecture environment design 

methods, it will be difficult to truly combine the 

interior landscape design with the Chinese and 

Western landscape architecture environment, and the 

final interior landscape design effect will also be Big 

discount, or wrong to convey the understanding and 

ideas of the interior landscape designers. 

2.3 People's lack of innovation in the environmental 

design of Chinese and western garden buildings 

With the continuous development of all kinds of 

professional fields of architectural design, more and 

more people are learning the relevant knowledge of 

Chinese and Western landscape architecture 

environment design. However, because many 

customers now prefer the modern and simple style of 

interior landscape design, many students majoring in 

architectural landscape design are more willing to 

learn in addition to Chinese and Western landscape 

architecture ring Knowledge outside of design. 

Therefore, this has resulted in the lack of innovation 

awareness and strength for the environmental design 

of Chinese and Western landscape architecture at this 

stage, making the design methods of Chinese and 

Western landscape architecture only stay at the 

traditional level, and cannot effectively innovate and 

progress in combination with the development of 

architectural landscape design in today's era. 

3. HOW TO BETTER REALIZE THE 

INTEGRATION OF CHINESE AND WESTERN 

LANDSCAPE ARCHITECTURE DESIGN 

METHODS AND INTERIOR LANDSCAPE 

DESIGN 

After realizing the disadvantageous factors existing in 

the current situation of the integration of Chinese and 

Western landscape architecture environmental design 

techniques and interior landscape design, the author 

thinks that we can improve the quality of interior 

landscape design and artistic beauty from the 

following aspects, for example: interior landscape 

designers should have enough knowledge of Chinese 

and Western Landscape Architecture environment 

before application; room The interior landscape 

designer should master the skill of Chinese and 

Western landscape architecture environment design 

and strengthen the innovation of Chinese and Western 

landscape architecture environment design. 

3.1 Before application, interior landscape designers 

should have enough knowledge of Chinese and 

Western landscape architecture environment 

Only by fully understanding and understanding the 

relevant Chinese and Western landscape architecture 

environment knowledge, can we better apply the 

landscape architecture environment elements that 

meet the needs of each interior landscape design in 

the actual interior landscape design, and the interior 

landscape designers can more accurately convey their 

understanding and imagination of the landscape 

environment art, and the whole interior landscape 

design works will also have More art appreciation and 

value. 

3.2 Interior landscape designers should learn to 

master skillful Chinese and Western landscape 

architecture environment design techniques 

If interior landscape designers want to better increase 

the diversity of their design works, they should master 

all kinds of Chinese and Western landscape 

architecture environment design techniques as much 

as possible, so that they can accurately design the 

design works that meet their own artistic construction 

ideas and meet the actual needs of interior landscape 

customers. Before the integration of Chinese and 

Western landscape architecture environment design 

elements, we should carefully study and understand 

the cleverness or irrationality of each landscape art 

construction technique, only in this way can we create 

an interior landscape design work with unique soul. 

3.3 Strengthen the innovation of Chinese and Western 

landscape architecture environment design 

Relevant interior landscape designers should deeply 

realize the importance of innovation for Chinese and 

Western landscape architecture environment, actively 

learn and understand the relevant knowledge about 

Chinese and Western landscape architecture 

environment design in daily professional courses, 

understand the background and profound significance 

of the times behind the construction of each Chinese 

and Western landscape works, and actively integrate 

the new era background for Chinese and Western 

landscape architecture The effective innovation of 

concept design method is to encourage and publicize 

the artistic value contained in Chinese and Western 

landscape design as much as possible, guide more 

people to pay attention to and understand the 

integration and innovation between Chinese and 

Western landscape architecture scenes and interior 

landscape design activities, so as to constantly 

improve the diversified artistic value in the field of 

interior landscape design, and at the same time, it can 

also promote the artistic value of Chinese and Western 

landscape design The innovation and development of 

landscape architecture structure design methods 

provide more possibilities. 

4. CONCLUSION 

All in all, with the continuous improvement of the art 

requirements of interior landscape design, designers 

need to actively select the construction elements of 

Chinese and Western landscape architecture to 

improve their own interior landscape design works. 

Only by constantly enhancing the knowledge of 

Chinese and Western landscape architecture and 

improving their own design skills for Chinese and 

Western landscape architecture, can designers better 

realize the organic integration and creation of interior 

landscape design and Chinese and Western landscape 

architecture scenes, and make the development 

direction of interior landscape design more 

diversified. 
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Abstract: Objective: to analyze the clinical effect of 

rehabilitation training on rotator cuff injury of elite 

athletes. Methods: a total of 37 table tennis players in 

the group were selected as the research objects of this 

experiment. All of them had different degrees of 

rotator cuff injury. They were treated in our hospital 

and met the diagnosis criteria of rotator cuff injury. 

After entering the group, according to the different 

treatment methods, the patients were randomly 

assigned to the control group and the observation 

group. The number of patients were 19 and 18 

respectively. The control group used the conventional 

therapy. The observation group received rehabilitation 

training at the same time of the conventional therapy, 

and compared the clinical application effect of the 

two different therapies in different time periods. 

Results: there was no significant difference in pain 

score, function score, active flexion activity, flexion 

strength and subjective satisfaction between the two 

groups in two weeks after operation. After 8 and 16 

weeks of treatment, the shoulder joint function pain 

and related function score of the patients were 

improved, while the effect of the observation group of 

increasing rehabilitation training treatment on the 

basis of conventional treatment was better, and there 

was a significant difference between the two groups 

Significant statistical significance (P < 0.05). 

Conclusion: rehabilitation training for table tennis 

players with rotator cuff injury can effectively 

improve the effective rate of treatment and improve 

the upper limb motor function of patients. 

Keywords: Rehabilitation training; Table tennis 

players; Rotator cuff injury; Clinical effect 

 

1. INTRODUCTION 

the author is a table tennis player in a junior sports 

school. He has been engaged in table tennis for 12 

years. He has participated in table tennis competitions 

at the municipal level in Shanghai primary school, 

junior high school, senior high school and university. 

Now he is studying rehabilitation medicine at 

Shanghai University of traditional Chinese medicine 

and engaged in the study and research of sports 

rehabilitation. In the process of training, table tennis 

players are prone to rotator cuff injury, and the 

treatment is difficult, so rehabilitation training can be 

used clinically [1]. In this control experiment, the 

clinical effect of rehabilitation training for table tennis 

players with rotator cuff injury was analyzed in detail, 

as follows: 

2. DATA AND METHODS 

2.1 General Information 

In this control experiment, 37 table tennis players 

were selected as the research object. After MRI and 

arthroscopy, it was confirmed that they met the 

diagnostic criteria of rotator cuff injury. At the same 

time, the patients had different degrees of pain and 

edema symptoms. The treatment time was from May 

2019 to January 2020. After entering the group, the 

patients were randomly assigned to the control group 

using conventional treatment and the observation 

group using rehabilitation training, with the number 

of cases being 19 and 18 respectively. There were 11 

male patients and 8 female patients in the control 

group, the minimum age was 22 years old, the 

maximum age was 34 years old, the average age was 

(25.68 ± 1.47) years old; the proportion of male and 

female patients in the observation group was 13:5, the 

age was between 22-36 years old, the average age was 

(32.14 ± 2.06) years old. There was no statistical 

significance between the two groups (P > 0.05). 

2.2 Method 

The control group needs to receive routine treatment, 

according to the specific situation of patients to take 

targeted pulse magnetic therapy, anti-inflammatory 

treatment, short wave treatment and so on. The 

observation group needs rehabilitation training on the 

basis of conventional therapy. First, brake 

rehabilitation training: within 2-3 weeks after 

treatment, the patient’s rotator cuff tissue is in the 

early stage of recovery. When carrying out the early 

rehabilitation training, the brake rehabilitation 

training should be carried out as far as possible, and 

the functional contact of the shoulder should be 

carried out according to the patient’s fast pain [2]. 

Second, protective rehabilitation training: nursing 

staff should carry out protective training in the second 

stage. In order to ensure that patients can be in a 

painless range, and use pulley, stick, pulley, shoulder 

ladder and other diversified tools to assist in training, 

with the help of nursing staff, carry out training of 

different angles of the affected limb, such as the 

exercise of closing chain of shoulder peri muscle, 

hand resistance scapula movement, posture training, 

etc.; third Stage: strengthen muscle strength 

rehabilitation training. At this stage, the patients’ 

rotator cuff injury has been improved preliminarily, 

and the clinical symptoms have been significantly 

improved. The patients should have a deeper level of 

shoulder joint movement within the painless range, so 
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they can carry out muscle strength strengthening 

rehabilitation training, such as scapula movement, 

rotator cuff stability training, glenohumeral joint, etc., 

to further improve the shoulder joint stability [3]. The 

fourth stage, sports function recovery training: in this 

stage, the patients’ upper limb function has become 

good, and they can gradually carry out sports function 

recovery training, such as continuous resistance 

training, deltoid muscle tension training, 

proprioception training, weight-bearing lifting 

training, etc. 

2.3 Observation Indicators 

The observation indexes of this experiment are pain 

and shoulder joint function score. 

2.4 Statistical Treatment 

Spss 23.0 was used as the statistical processing tool, 

and (points) was used as the observation indicators. If 

there was a significant difference between the data 

and there was statistical significance, it could be 

expressed as (P < 0.05). 

3. RESULTS 

Table 1. Comparison of pain and shoulder joint function scores between the two groups 
group Observation indicators 2 weeks postoperatively 8 weeks postoperatively 18 weeks postoperatively 

observation group pain 6.13±2.93 7.57±1.59 9.98±1.74 

 function 6.08±2.65 7.14±1.68 9.56±1.38 

 Active forward flexion activity 3.18±1.42 5.56±1.93 5.97±1.74 

 Forward strength 2.82±1.46 3.66±1.41 5.05±1.34 

 Subjective satisfaction 2.15±1.17 3.97±1.85 5.36±1.48 

control group pain 6.12±2.79 6.89±1.84 9.02±1.59 

 function 5.96±2.43 6.29±1.36 8.63±1.94 

 Active forward flexion activity 3.06±1.22 4.43±1.74 5.13±1.67 

 Forward strength 2.63±1.39 2.97±1.24 3.62±1.29 

 Subjective satisfaction 2.14±1.05 3.07±1.75 4.45±1.52 

After two weeks, there was no significant difference 

in pain score, function score, active flexion activity, 

forward strength, subjective satisfaction, etc. After 8 

weeks and 16 weeks of treatment, the patients’ 

shoulder joint functional pain and related function 

score were improved, but the observation group with 

rehabilitation training treatment on the basis of 

routine therapy was better, and there was significant 

statistical significance between the data of the two 

groups (P<0.05), as Table 1. 

4. CONCLUSION 

Rotator cuff injury is a common disease in 

orthopedics, patients will be accompanied by severe 

pain, upper limb dysfunction, muscle atrophy and 

other clinical symptoms [4]. Table tennis players need 

to carry out a lot of training every day, because in 

table tennis, they need to use shoulder joint to 

complete the exertion and then hit table tennis. In the 

long-term training process, athletes will inevitably 

have sports rotator cuff injury, which needs to be 

treated in time, otherwise it may affect the overall 

function of shoulder joint. Under the influence of 

rotator cuff injury, the patients may have severe 

edema and inflammation in the shoulder joint. In 

clinical, they usually use drugs, short wave and other 

methods to treat. At the same time, they can also use 

minimally invasive surgery to repair the damaged 

rotator cuff tissue. According to the actual treatment, 

the patient’s recovery after surgery has been improved, 

but the effect also has great deficiencies. Through 

analysis, the patient did not carry out appropriate 

early rehabilitation training in the process of 

treatment, so the patient’s postoperative recovery is 

poor [5]. 

According to the results of this experiment, 

rehabilitation training for table tennis players with 

rotator cuff injury can effectively improve the 

treatment effect on the basis of conventional therapy, 

and it has positive significance for improving the 

upper limb function of patients, with high application 

value, which can be expanded in clinical practice. 
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Abstract: with the continuous development of science 

and technology, computer technology plays a more 

and more important role in people’s work and life. 

People’s work and life have been inseparable from 

computers. Nowadays, virtual reality technology, a 

branch of computers, has gradually entered people’s 

vision, enriching people’s life and entertainment. 

Virtual reality is a kind of computer technology that 

can be created and experienced. It uses a simulated 

environment to create a real space. It is a dynamic 

scene of multi-source information fusion. Users seem 

to enter the virtual space and enjoy the virtual world. 

Keywords: Computer technology; Virtual system; 

Output equipment; Database retrieval; Virtual reality 

technology 

 

1. INTRODUCTION 

Computer is the equipment of virtual practice. The 

continuous improvement of computer technology is 

conducive to the development of virtual reality 

technology. Virtual reality technology uses computer 

to process complex data and create a visual operating 

environment. In a virtual world, it can carry out the 

interactive operation of computer and real-time 

interaction. Virtual reality technology is in the 

computer, we have made a qualitative leap in both 

technology and ideology. 

Virtual reality technology is a science and technology 

that can create virtual space. It is mainly presented in 

the computer. It is an interactive three-dimensional 

dynamic scene that integrates multiple information 

elements and simulates the real scene [1-3]. It can 

display the dynamic simulation situation of the real 

object, so that the user can have the experience effect 

of being in the environment. The user can use VR 

glasses, sensing helmet, sensing gloves and other 

objects enter the simulation situation and get real 

feelings. Virtual reality brings users a more secure and 

reliable experience, which is convenient for people’s 

operation and control. It can operate repeatedly 

without space and time constraints, reduce the cost of 

mistakes, and greatly improve the work efficiency. 

2. THE APPLICATION OF COMPUTER 

TECHNOLOGY VIRTUAL REALITY IN THE 

INDUSTRY 

Computer has been born for more than one hundred 

years. With the continuous improvement of computer 

technology, its performance changes faster and faster. 

At the same time, virtual reality technology is also 

developing. Vr virtual reality technology is a 

challenging cross technology and the beginning of 

simulation technology. With the continuous 

advancement of computer virtual reality technology, 

VR technology has made great progress [4,5]. 

2.1 Application of Virtual Reality Technology in Real 

Estate Industry 

At present, with the continuous development of 

economy, the housing problem has become a hot topic 

in modern society. The real estate industry is very hot. 

Some real estate investors can grasp the development 

trend of the market decisively, find the latest research 

technology with keen action, and turn it into 

productivity. 

The sales building needs to let customers see the 

simulation scene of the house. The traditional display 

is carried out by building a model house model 

through the floor plan, performance chart, sand table, 

as a display tool, but the simulated items can’t present 

the dynamic mode, the functions of the items are 

difficult to understand by the description of the 

salesperson, and the customers can’t understand the 

location and appearance of the house in the 

community, Traditional model rooms, floor plans and 

other displays have been unable to meet the 

requirements of customers. The appearance of virtual 

technology of technology machine meets the needs of 

customers. Through virtual reality, customers can 

watch the houses carefully. According to the 

construction drawings, the virtual reality houses are 

simulated in one-to-one corresponding proportion. A 

simulation space is constructed from the height, 

structure, layout, lighting, etc. of the houses. 

Customers only need to bring the specially made vr 

virtual reality Glasses, you can see a very realistic 

house in the virtual scene, the customer seems to be in 

the scene, and then introduce the later decoration 

scheme to the customer, the customer can understand 

intuitively, omitting a large amount of explanation for 

the seller, but the customer is indifferent to the 

embarrassing scene. Although the traditional model 

room can also give customers a good experience, 

according to the comparison between the virtual 

model room and the traditional model room, the 

virtual model room has great advantages. Due to the 

limitation of space and funds, the traditional model 

houses can provide up to 2-5 apartment types, while 
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the cost of virtual model houses is several times lower 

than that of traditional model houses. Because of not 

limited by time and space, it can provide customers 

with all apartment types, bring customers diverse 

feelings, and make customers make judgments from a 

comprehensive perspective. The traditional model 

house can only create the best type that the designer 

thinks, it is difficult to change after the completion of 

the construction project, but everyone has different 

aesthetics, the designer’s design style is not 

necessarily in line with each customer’s aesthetics, 

and virtual reality can change any different style, 

increasing the probability of meeting the customer’s 

needs. In addition, the traditional model room can 

only be designed in the community, and customers 

will come to the community to see whether the site is 

far or near, while the model room designed by virtual 

reality technology can be designed in any place, no 

longer limited by the space. The construction drawing 

of traditional housing can only show the plan design 

scheme, but vr virtual reality technology can show 

360-degree virtual housing effect drawing without 

dead angle, which changes the limitation of 

construction drawing perspective. 

2.2 The Application of Virtual Technology in 

Teaching Computer Experiment 

Nowadays, with the improvement of living standard, 

the school education equipment is very complete, and 

the computer equipment has reached a relatively 

perfect level. Using VR technology in the teaching 

experiment can make the teaching work more 

convenient and quicker. 

Teachers use vr virtual reality technology to show the 

knowledge of physical phenomena, chemical 

experiments and other disciplines. It is also 

convenient and fast to install the operating system 

with VR technology. Installing VR technology in the 

classroom computer can reduce unnecessary practical 

activities outside. Students can experience simulation 

scenes in the classroom, save money spent outside, 

reduce the probability of safety accidents, and make 

teaching activities efficient and orderly. 

Virtual reality plays an important role in medicine. 

The real feelings and flexible experience methods 

brought by virtual reality can make students 

understand various organs in human body more 

deeply, can see virtual organs intuitively, and the 

teaching process is more convenient and flexible. 

2.3 Application of Virtual Technology in Military 

Aerospace Industry 

Vr virtual reality technology is also widely used in the 

military aerospace industry. In the military training, it 

can simulate the scene of real bullets, so that soldiers 

can exercise shooting accuracy, response sensitivity, 

combat proficiency and tacit understanding with 

teammates through the simulation of combat scene 

without war. Through the virtual training scene, the 

consumption of actual combat using real military 

equipment is reduced, and the risk of injury is 

reduced. 

Applying vr virtual technology to aerospace industry 

can reduce the cost of trial and error operation, reduce 

the security risks and risks brought by operation 

errors. Vr virtual technology can simulate the real 

space scene, set up extremely similar scenes, and 

make the astronauts as if they are in the real outer 

space. Because of the virtual scene, the cost is greatly 

reduced, and the staff has the opportunity to test many 

times, which can reduce their concerns and operate in 

an easy environment. 

2.4 Application of Virtual Reality in Entertainment 

Industry 

Virtual reality also plays a very important role in the 

entertainment industry. For example, it is a very 

exciting vr virtual reality game in the real world, 

which can give players a very real experience. Taking 

VR eyes to watch 3D movies is like immersive 

experience. The virtual entertainment field can help 

people relieve pressure, adjust their emotions, 

experience happiness and gain Have a good emotional 

experience. 

3. CONCLUSION 

To sum up, the application of computer technology in 

virtual reality technology can greatly save time and 

cost, reduce human, material and financial resources, 

and use the shortest time and the least labor force to 

achieve the most ideal effect, and bring users a good 

experience, which is closely related to social life. 
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Abstract: At present, in the context of environmental 

protection, the development of green evaluation for 

large-scale public buildings is the focus of all walks 

of life. Through the analysis of the development of 

large-scale public building green evaluation, it can 

effectively respond to the national environmental 

protection policies. This paper mainly analyzes the 

development of green evaluation of large-scale public 

buildings based on BIM background, hoping to 

provide reference for relevant staff. 
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1. INTRODUCTION 

At present, the energy consumption problem of 

large-scale buildings in China is particularly serious, 

if large-scale public buildings are to get a better green 

evaluation and development, the relevant departments 

should strengthen the use of BIM technology. 

Through the technical optimization with large public 

buildings, in the context of BIM's use of technology, 

can effectively promote the development of green 

evaluation of large public buildings 

2. APPLICATION ANALYSIS OF BIM 

TECHNOLOGY 

The construction industry has a pillar status in the 

national economy. However, compared with other 

industries, the construction industry has the problem 

of inefficient construction. The main reason for this 

problem is that the information system in the process 

of information transmission cannot meet the 

requirements of fluency, so the efficiency of the 

entire construction project will be limited. There may 

even be problems with information loss. China's 

construction industry is developing very rapidly, 

which needs more and more information transmission, 

the amount of information needed is also growing. 

Therefore, in the whole life cycle of construction 

projects, to carry out a comprehensive information 

management. This also promotes the whole life cycle 

management concept of construction projects [1]. 

Figure 1 is a cost map for the construction life cycle 

of our country. 

The development of construction industry in 

developed countries is relatively long, and the 

application potential of BIM has been fully verified. 

By applying BIM technology to all aspects of 

construction, BIM technology for China's 

development and application provides a good 

reference. China's construction market is extremely 

broad, through the development of BIM technology, 

can effectively promote the construction industry can 

be improved at a higher level. At the same time, the 

use of BIM technology, so that the construction 

project can establish a more perfect information 

processing system, so that the entire information 

transmission more quickly, and promote the 

management of information management efficiency. 

Effectively promote the process of information 

management of China's construction industry. 

Because the green development of large public 

buildings in China is still in its infancy, there are still 

a lot of problems in the use of BIM technology, 

which requires relevant researchers to carry out 

in-depth research and exploration of BIM technology, 

based on the full understanding of BIM technology, 

the green evaluation and development of large public 

buildings to carry out practical implementation, 

fundamentally to promote its development process 

[2]. 

 
Figure 1. Building Life Cycle Cost Map 

3. ANALYSIS OF GREEN EVALUATION AND 

DEVELOPMENT OF LARGE PUBLIC 

BUILDINGS 

Through the use of BIM platform, the relevant 

energy-saving design of large public buildings can be 

effectively completed. Based on the use of BIM, it 

effectively promotes the energy-saving design of 

large public buildings, thus promoting the green 

evaluation and development of large public buildings 

at the root. In order to make the green evaluation and 

development of large public buildings can be 

effectively implemented, BIM technology should be 

strengthened. In the following, we will refer to the 

climate data of Tianjin. 
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3.1 The Development Status of Green Evaluation of 

Large Public Buildings 

As a public activity place, large public buildings can 

effectively reflect the overall style of the city and its 

characteristics of the times, and can provide people 

with good public services. China's large-scale public 

buildings in recent years, and then exposed a large 

number of problems, among them, large-scale public 

buildings in the energy consumption problems have 

been widely concerned by all sectors of society. 

According to the relevant data, the energy 

consumption of large public buildings in China is 

very serious, and the energy consumption of large 

public buildings accounts for a large part of the 

overall energy consumption. This has brought great 

burden to the use of energy in our country, and at the 

same time, it has seriously affected the green 

evaluation and development of large-scale public 

buildings in China, which is very unfavorable to the 

country's economic development and the construction 

of cities and towns. Therefore, the relevant personnel 

must effectively strengthen the implementation of the 

relevant means to ensure that China's large public 

buildings can be on the basis of energy conservation 

for healthy operation. Through the use of effective 

BIM technology, all-round promotion of China's 

large-scale public buildings to promote the green 

construction of roads, thus promote the development 

of green evaluation of large public buildings. 

3.2 Use BIM For Sunshine Analysis to Optimize 

Building Layout 

 
Figure 2. Simulation of the Construction Form of a 

Residential Area in Tianjin 

By referring to the right group of Figure 2, we want 

to ensure that buildings of different heights and 

positions can get sufficient light in the cold season, so 

that people's quality of life can be effectively 

improved. The building layout of the left simulation 

plot in Figure 2 can be imported into Ecotect. It is 

found that the building near the south side will block 

the building near the north side, which will cause the 

northern building not to meet the daylighting in the 

cold season, and will directly affect people's quality 

of life. Therefore, we can use the relevant 

technologies of BIM platform to adjust and optimize 

the overall layout of the building. Adjust the height of 

the whole building and adjust the lighting of the north 

building, so as to realize the lighting demand of the 

whole building and improve people's living standard 

to a great extent. 

3.3 Using BIM Technology to Strengthen Building 

Graphic Design 

The development of green evaluation of large-scale 

public buildings in China is mainly through the 

effective application of the corresponding green 

ecological science and technology to the construction 

of large-scale public buildings, which can make 

large-scale public buildings achieve the purpose of 

energy conservation and emission reduction and 

pollution reduction to the greatest extent. Only by 

strengthening the development of green evaluation of 

large-scale public buildings, can we effectively 

promote the national protection of nature and 

promote the sustainable development of the 

construction industry. In the plane design of buildings, 

the natural ventilation factors should be fully 

considered. Different functional areas in graphic 

design will have a huge impact on the overall 

ventilation and lighting effect. In the design process 

of high-rise buildings, the BIM Technology can be 

used to analyze the ventilation and lighting 

technology of buildings, so that the optimal layout 

scheme can be selected in the whole process of 

high-rise plane design, so as to minimize the impact 

on natural ventilation and lighting. The use of BIM 

Technology can make the ventilation of high-rise 

buildings better in summer, make the design of the 

whole large-scale public buildings more scientific 

and reasonable, and improve the energy-saving effect 

of large-scale public buildings to a certain extent, and 

fundamentally promote the development of green 

evaluation of large-scale public buildings in China. 

4. CONCLUSION 

BIM Technology is widely used in the construction 

industry, so we should strengthen the research on 

BIM Technology. Through the use of BIM 

Technology, it can effectively optimize the 

construction information and environmental detection 

of large public buildings in China, and promote the 

energy-saving effect of large public buildings in 

China. At the same time, it fundamentally promotes 

the development of green evaluation of large-scale 

public buildings in China. 
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Abstract: With the development of technology, mobile 

robots often appear in ours daily life, playing an 

important role in more and more occasions. The RGB-

D camera is widely used in indoor mobile robot 

Simultaneous Localization and Mapping and visual 

odometry research because it can obtain both RGB and 

depth images. ORB-SLAM2 is a mature SLAM 

framework based on point features. However, under 

indoor weak texture environment and motion blur, the 

method based on point features will cause the loss of 

feature point and lead to incorrect pose estimation. 

Based on ORB-SLAM2, this study made the following 

improvements: for indoor structured scenes and 

weakly textured environment, edge features were 

introduced to reduce the dependence of front-end pose 

estimation on point features and enhance the ability to 

adapt to the environment. For edge features, perform 

distance transform, combine the reprojection error of 

point feature and edge feature to perform pose 

estimation, and use local bundle adjustment algorithm 

to optimize the accuracy of mobile robot pose 

estimation, then improve the accuracy of the entire 

motion trajectory. Finally, the open-source RGB-D 

dataset is used to verify the proposed method in this 

paper. The result shows that our proposed method can 

effectively improve the accuracy of robot pose 

estimation. 

Keywords: ORB-SLAM2; Visual Odometry; Distance 

Transform; Edge Detection; Pose Estimation 

 

1. INTRODUCTION 

A visual odometer [1] (VO) is the process by which a 

mobile robot makes an estimate of its own position in 

an unknown environment by using image information 

obtained by the camera sensor as input. Visual 

odometers (VO) are part of both positioning and 

drawing (SLAM). SLAM With the development of 

computer vision technology and artificial intelligence, 

mobile robots are widely used in all aspects of society, 

such as driverless cars, sweeping robots, drones and so 

on. People are also paying more and more attention to 

the development and attention [2], Path planning [3], 

Navigation[4] mobile robot technology, and more and 

more researchers are engaged in the research of mobile 

robot technology, and the research on the tracking and 

positioning of mobile robots is also more in-depth. 

SLAM technology has become one of the hot issues in 

the field of mobile robot research, and the development 

of SLAM technology is also promoting the progress of 

mobile robot technology. 

In recent years, SLAM technology has evolved from 

the initial use of lidar as a sensor to obtain data 

information, to the current use of visual sensors as 

sensors to obtain image data. Lidar is difficult to meet 

because of its large size and heavy weight, and with the 

increasing complexity of mobile robot applications, 

lidar is difficult to meet demand. Recently, with the 

development of computer hardware, computer vision 

technology has made great progress, people's attention 

to visual image information increased, visual sensors 

can obtain a wealth of environmental information to 

visualize the surrounding environment, in addition, 

compared with lidar carrying convenient, cheaper, 

more extensive application scenes and other 

advantages, so now many scientific research work 

engaged in visual SLAM technology research. The 

RGB-D camera is RGB-D widely used for 

simultaneous visual-based positioning and drawing, 

and is of great concern to researchers because it can 

obtain both RGB image information and depth image 

information, avoiding the need for depth estimation 

and scale uncertainty of the single-view camera and the 

binocular camera [5]. 

Visual-based SLAM technology mainly includes 

visual sensor data, front-end vision odometer, back-

end nonlinear optimization, loop-back detection, 

drawing five parts, the accuracy of position almost 

estimate is the core issue of SLAM technology [6]. 

Visual SLAM technology can be roughly divided into 

direct and non-direct method, non-direct method is a 

more common method based on image feature points, 

according to extracted feature point information, 

characteristic point matching, calculating camera 

position, optimization goal is to minimize heavy 

projection error, this method runs stable, and has the 

advantage of insensitive to light, moving objects, is a 

relatively common and mature solution; The goal of 

optimization is to minimize luminometer error, the 

direct method has less calculation time consumption, 

fast speed, does not rely on feature points, relative to 

the non-direct method can establish a semi-dense or 

even dense environmental map, because the direct 

method for the study of ring-back detection is still 

relatively scarce, the direct method is often used for 

visual odometer. 

In 2010, Henry et al. used RGB-D cameras as sensors 

as sensors to obtain visual information and depth 

information, making RGB-D SLAM appear for the 

first time in the researchers' field of view, using SIFT 

feature points, as well as iterative closest point (ICP) 
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optimization, and improved in 2012[7, 8]. Endres et al. 

in 2012 with The Microsoft Kinect Depth Camera as a 

visual sensor, the proposed RGB-D SLAM is a visual 

SLAM system based on ORB characteristics, which 

consumes less time than previous methods based on 

SIFT characteristics, can be used for sweeping robots 

and drones, and provides a complete experimental 

evaluation method, which is experimentally validated 

in a standard public data set [9]. 2014, Forster[10] In 

order to eliminate the huge time consumption brought 

by extracting feature points, the SVO based on pixel 

grayscale information is proposed, which is faster than 

the previous feature point method, but the precision of 

position estimation is reduced, and there is a large error 

in the ceiling wall of weak texture features. In 2015, 

Mur-Artal et al. presented a single-eye ORB-SLAM 

[11], This is the first more complete visual SLAM 

system, including tracking, local mapping, relocation, 

loop-back detection, the system in each thread to make 

full use of the advantages of ORB characteristics of the 

extraction speed, do not rely on GPU can still run in 

real time, and in the data set has achieved good results, 

the future development of vision has a great impact. In 

recent years, there have also been visual SLAMs and 

visual VO using edge features, segment features, and 

in 2015 Lu et al. proposed RGB-D visual odometers 

based on segment features [12], Compared with point 

features, the segment features adopted in this paper are 

more adaptable to light changes, no point features are 

sensitive to light changes, effectively reduce the impact 

of light transformation, noise, fast motion, etc. on the 

accuracy of position estimation, and take a random 

sampling consistency (RANSAC) algorithm to 

estimate depth information and three-dimensional 

segment fit. And then combined with point 

characteristics to optimize, improve the camera 

position estimation accuracy [13]. 2016, Kuse [14] 

Based on the indoor visual odometer designed by the 

edge features, the direct edge alignment algorithm is 

proposed, the complex edge error problem is 

effectively simplified by the distance transformation 

method, and the sub-gradient method is used to 

optimize the target function [15]. 2017, Febian [16] 

Others put forward the deep visual odometer 

combining edge features with depth information, 

adopted the method of distance transformation for edge 

features, combined with depth error to optimize the 

camera position, and effectively improved the 

accuracy of position estimation under the condition of 

light change. In the same year, Zhou [17] Others put 

forward a semi-dense visual odometer based on 

approximate nearest neighborhood, using the 2D-3D 

iteration nearest point to estimate the position change 

between the current frame and the reference frame, and 

cleverly used the approximate nearest neighbor 

algorithm for the edge feature, so that the subsequent 

optimization process can satisfy the use of The 

Gaussian Newton method. Also in 2017, Pumarola et 

al. proposed PL-SLAM [18], On the basis of ORB-

SLAM, the introduction of segment features, through 

the characteristic descriptor of segments to match 

segment features, the calculation of segment features 

of the heavy projection error, the use of BA 

optimization point features and segment features of the 

heavy projection error, the paper to a certain extent can 

deal with poor quality of video or due to the loss of 

point features caused by motion blur, but segment 

feature extraction is more troublesome, time-

consuming, and segment features are particularly 

sensitive to spatial occlusion, depth processing will 

become difficult. In 2017, Mur-Artal et al. proposed 

ORB-SLAM2 on the basis of ORB-SLAM [19], the 

method extends the ORB-SLAM from a monolith 

camera to a two-eye camera and an RGB-D depth 

camera. The use of BA [20] optimization instead of the 

iteration of the nearest point (ICP), and in RGB-D 

camera mode, the realization of a higher position 

estimate accuracy, but in the indoor weak texture 

environment will also appear tracking loss resulting in 

a large bit position estimation error problem. In 2018 

Engel et al. presented the classic DSO [21], So far, this 

is the only direct-based odometer that combines to 

optimize all model parameters, including reverse depth, 

camera in-camera parameters, inter-frame motion 

estimation of current and reference frames, and 

optimizes the camera position by sliding window, and 

runs faster and can run in real time on the CPU. 

Considering the problem that the point feature is lost 

and the position estimate is wrong in the case of indoor 

weak texture environment and motion blur, on the basis 

of ORB-SLAM2, the following work is done: First, the 

edge feature is added to the front position estimate, the 

edge feature is easy to extract relative to the segment 

feature, there is no distortion due to the spatial 

perspective problem, make up for the loss of point 

features in the case of weak texture environment and 

motion blur; Distance transformation algorithm, 

minimize point features and edge features of the heavy 

projection error, further use the Local BA algorithm 

optimization, optimize the camera position. In this 

paper, the ORB-SLAM2 method and the relevant 

theory adopted by edge features are introduced, and 

then on the international standard RGB-D data set, the 

RGB-D visual odometer method is presented, and it 

can be seen from the experimental results that the 

method proposed in this paper can effectively improve 

the accuracy of position altered estimate. 

2. INTRODUCTION TO THE ALGORITHM 

According to the visual information obtained by RGB-

D visual sensor, the camera position is estimated, 

whether indoor or outdoor, the direct method and the 

feature point method are more or less flawed, making 

the measurement of the position estimate and the real 

value of the gap. In this paper, RGB-D vision odometer 

system framework is shown in Figure 1, the method is 

based on the current common ORB-SLAM2, on the 

basis of the feature point method, add edge features, 

enhance the system's adaptability in weak texture 
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environment or motion blur, combine point features 

with edge features, take distance transformation of 

edge features, adopt local BA optimization algorithm, 

optimize camera position, and improve the accuracy of 

the camera motion trajectory. The method mainly 

includes the following parts: (1) extract the ORB point 

feature and edge feature from the input image 

information, match the feature point, and transform the 

edge feature from distance. (2) Estimate the camera 

position based on the heavy projection error of point 

feature and edge feature. (3) Keyframes are filtered 

according to the number of tracked feature points and 

the size of the reprojection error. (4) Use the local BA 

algorithm to further optimize the camera position. 

 
Figure 1. RGB-D Vision Odometer System Framework 

2.1 Camera model 

The camera can project coordinate points in three-

dimensional space into a two-dimensional image plane, 

where attention needs to be paid to the conversion 

between the three coordinate systems of the world 

coordinate system, the camera coordinate system, and 

the pixel coordinate system. RGB-D camera at the 

same time to obtain color image and depth image, take 

the pinhole camera model as an example, according to 

the RGB image and depth image, the pixel coordinates 

in the image [𝑢, 𝑣, 𝑑]are, 𝑢 pixel column coordinates, 

pixel row 𝑣 coordinates, 𝑑 for depth data, the camera 

parameter matrix K, the camera coordinate system 

under the three-dimensional spatial point, 𝑃𝑐 =
(𝑥, 𝑦, 𝑧), there is the following conversion formula: 

𝑑

𝑑𝑠𝑐𝑎𝑙
[
𝑢
𝑣
1

] = 𝐾𝑃𝑐 = (
𝑓𝑥 0 𝑐𝑥

0 𝑓𝑦 𝑐𝑦

0 0 1

) (
𝑥
𝑦
𝑧

)    (1) 

Where, refers 𝑓𝑥to the focal length of the 𝑓𝑦camera on 

the two axes, 𝑐𝑥, refers to the center of 𝑐𝑦the camera 

aperture, refers to the depth 𝑑𝑠𝑐𝑎𝑙 zoom factor. In 

addition to the above-mentioned camera internal 

parameters, there are relative external parameters, that 

is, the position of the camera. In the upper formula is 

the coordinates under the camera 𝑃𝑐coordinate system, 

where we refer to the position under the world 

coordinate 𝑃𝑤 system, the camera coordinate system 

and the world coordinate system can be converted by 

the camera position, 𝑅, t respectively represents the 

camera's rotation matrix and translation matrix, T 

represents the camera's transformation matrix, there is 

the following conversion relationship: 

𝑑

𝑑𝑠𝑐𝑎𝑙
[
𝑢
𝑣
1

] = 𝐾(𝑅𝑃𝑤 + 𝑡) = 𝐾𝑇𝑃𝑤         (2) 

𝑇 = (
𝑅 𝑡
0 1

)                         (3) 

2.2 Feature Point Extraction and Match 

Oriented FAST and Rotated BRIEF, Referred ORB 

[22], the feature detection algorithm is proposed on the 

basis of the famous FAST feature detection and BRIEF 

feature description sub, and its running time is much 

better than That of SIFT and SURF, and can be applied 

to real-time feature detection. ORB feature detection 

has scale and rotation invariance, for noise and its 

perspective transformation is also invariable, good 

performance makes THE ORB algorithm in the feature 

description of the application of a wide range of 

recently widely used in real-time feature detection, 

which is essential for visual SLAM algorithm. The 

ORB algorithm allows us to use a wider baseline 

matching point feature to improve BA accuracy. ORB 

feature detection is divided into two main steps: (1) 

Typed FAST feature point detection. (2) BRIEF feature 

description. 

The orb uses a fast operator to detect feature points and 

then adda feature direction information to the detected 

feature points to form ofast. A serious defect that the 

FAST operator does not have direction is resolved. 

FAST key point detection is to judge the 16 pixel slots 

on the circumference of the point of interest, the core 

idea is to find those prominent points, that is, to come 

up with a point with enough points around it, if this 

point and around enough points are not the same, then 

it is considered a FAST corner point, as shown in 

Figure 2 below. 

 
Figure 2. FAST corner point schematic 

Here's how: (1) Select pixel p in the image, assuming 

its brightness is Ip. (2) Set a threshold T. (3) With pixel 

p as the center, select 16 pixels on a circle with a radius 

of 3. (4) If there is a continuous N-point and p on the 

selected circle, the brightness of the continuous N-

point and p is greater than T, then pixel p can be 

considered as a feature point (N can usually take 9, 11, 

12). Cycle these four steps to do the same for each pixel. 

FAST multi-scale characteristics are obtained by 

establishing image pyramids, and gray matter-core 

method is introduced to achieve the direction of feature 

points. For image block B, the moment that defines the 

image block is: 

𝑚𝑝𝑞 = ∑ 𝑥𝑝𝑦𝑞𝐼(𝑥, 𝑦), 𝑝, 𝑞 = {0, 1}𝑥,𝑦∈𝐵      (4) 

The centeredness of the image block can be found by 

moment: 

C = (
𝑚10

𝑚00
,

𝑚01

𝑚00
)                    (5) 

By connecting the geometric center and mass center of 

the image block, you can get a directional vector, so the 

direction of the feature point can be defined as: 

θ = arctan(
𝑚01

𝑚10
⁄ )           (6) 

ORB uses the BRIEF algorithm to calculate the 
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description of a feature point [23]. Its core idea is to 

select n-point pairs in a certain pattern around the key 

points, and combine the comparison results of the N-

point pairs as a description, the basic principle is as 

follows: First, in the bottom 3 of the key point P as the 

center of the circle, with d as the radius to do the circle 

O, Over here d=5;Then select the N-point pair in a 

pattern within circle O. Suppose the currently selected 

four-point pair is marked as shown in Figure 3, 

respectively:  𝑃1(𝐴, 𝐵)  𝑃2(𝐴, 𝐵)  𝑃3(𝐴, 𝐵)  𝑃4(𝐴, 𝐵) ; 

The formula for defining the operation is as follows 𝑇: 

𝑇(𝑃(𝐴, 𝐵)) = {
0, 𝐼𝐴 ≤ 𝐼𝐵

1, 𝐼𝐴 > 𝐼𝐵
     (8) 

Finally, the selected point pairs are combined with The 

T operation, and the results will be combined. For 

example: 𝑇(𝑃1(𝐴, 𝐵)) = 0, 𝑇(𝑃2(𝐴, 𝐵)) =

1, 𝑇(𝑃3(𝐴, 𝐵)) = 1, 𝑇(𝑃4(𝐴, 𝐵)) = 1, The description 

sub-notes as 0101｡ 

 
Figure 3. Describe sub diagrams 

For the matching of ORB feature points, this paper uses 

the fast approximation nearest neighbor algorithm to 

match the feature points, and uses the RANSAC [24] 

algorithm to eliminate the mismatch. 

2.3 Edge feature extraction 

Edge feature extraction can be used using the Robert, 

Sobel, Prewitt, and Canny algorithms in OpenCV [25]. 

Robert algorithm has higher edge positioning accuracy, 

good effect on images with steep edges and low noise, 

but no smoothing, no ability to suppress noise, sobel 

and prewitt algorithms are smoothed, which has some 

inhibition of noise, but prone to multi-pixel width, 

canny algorithm is the most optimized edge detection 

operator of ideas, while using Gaussian function for 

image smoothing, double-threshold algorithm 

detection and connection edge. At present, canny 

algorithm is an excellent edge detection algorithm, it is 

difficult to find an edge detection algorithm can be 

significantly better than canny algorithm, so this paper 

uses canny algorithm for edge detection. 

Start with the Gaussian filter to smooth the image and 

filter out the noise. Use the following formula: 

𝐻𝑖𝑗 =
1

2𝜋𝜎2 𝑒𝑥𝑝(𝐾𝑖𝑗)     (9) 

𝐾𝑖𝑗 = −
(𝑖−(𝑔+1))2+(𝑗−(𝑔+1))2

2𝜎2      (10) 

To generate a Gaussian core of a size, in which it is an 

element of the first column of the (2g + 1) ×
(2g + 1)Hij convolution core, i j , which uses this 

convolution core to perform convolution operations for 

Gaussian filtering to filter out the noise in the original 

picture. Next, the Sobel operator is used to detect the 

horizontal and vertical edges of the de-noise image, 

and gets the first-order derivative of the image in the 

horizontal and vertical directions 𝐺𝑥and the following 

to determine the gradient of 𝐺𝑦the pixels: 

𝐺 = √𝐺𝑥 + 𝐺𝑦      (11) 

𝜑 = 𝑎𝑟𝑐𝑡𝑎𝑛(
𝐺𝑦

𝐺𝑥
⁄ )     (12) 

The mold 𝐺 representing the gradient, representing the 

direction of the gradient. 𝜑The entire image is then 

suppressed for non-maximum value stoic suppression 

to eliminate the stray response caused by edge 

detection. Take two points in the direction of the 

positive and negative gradient of the pixel point, and 

compare the gradient values. If the gradient of this 

point is not the largest, then the point is suppressed. 

Non-maximum value suppression helps the edges of 

the image be more accurate. Dual-threshold detection 

is also used to determine real and potential edges. 

Pixels with gradient values above a high threshold are 

marked as edges, and those below the low threshold are 

suppressed. The gradient value is at a pixel point 

between the high and low threshold, and sees if it is 

surrounded by a point marked as edge, if it is connected 

to an edge point, which is considered an edge, and is 

suppressed if it is not connected. Finally, the isolated 

weak edge is suppressed and the edge detection is 

finally completed. This paper uses the above method to 

extract the edge characteristics of the image, laying the 

foundation for the later distance transformation. 

2.4 Distance Transformation 

Distance transformation of two-value image is widely 

used in popular fields such as computer imagery, target 

detection and target recognition. The distance 

transformation gives the distance from each pixel to the 

nearest area block boundary, and the distance 

transformation inside the area block results in 0. The 

main process of distance transformation is as follows: 

First, the target pixels in the image are classified into 

internal points, external points, and isolated points. 

Second, all the internal and non-internal points in the 

image are calculated, with s1 and S2, respectively. 

Then, for each inner point (x, y) in S1, the minimum 

distance in S2 is calculated using the following formula. 

distance = √(𝑥1 − 𝑥2)2 + (𝑦1 + 𝑦2)2    (13) 

One of the, (𝑥1, 𝑦1) ∈ 𝑆1, (𝑥2, 𝑦2) ∈ 𝑆2 These 

minimum distances make up the set S3, which 

calculates the maximum minimum value in S3, Max, 

Min. For each internal point, the converted grayscale 

value G is calculated as shown in the following 

formula: 

G(𝑥, 𝑦) = 255 ∗ |𝑆3(𝑥, 𝑦) − 𝑀𝑖𝑛|/|𝑀𝑎𝑥 − 𝑀𝑖𝑛|  

     (14) 

The shortest distance in which the point is represented. 

The orphaned point remains the 

same.S3(𝑥, 𝑦) 𝑆1(𝑥, 𝑦)𝑆2 

In this paper, the distance transformation algorithm is 

used for the two-value image extracted by the edge 

feature, and a grayscale image is obtained, in which the 

grayscale information of each pixel point represents 
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the distance information to the nearest edge, which is 

convenient for the next bit position estimation based on 

the edge feature. 

2.5 Position estimation 

This part is the focus of this paper, combined with point 

features and edge feature error terms to the camera 

motion estimation. The point feature uses the feature 

point reprojection error in ORB-SLAM2, the edge 

feature uses the position estimation of 3D-2D, the 

paper is based on ORB-SLAM2, adds the edge error 

term in the front-end position estimation, and estimates 

the position information of the camera. The error terms 

for point features and edge features are described 

below. For feature points, according to ORB-SLAM2, 

the following calculation formula is available by 

minimizing the heavy projection error between the 

extracted feature point and the matching 3D point: 

𝑇𝑖 = argmin
𝑇𝑖

∑ 𝑂𝑏𝑗(𝑥𝑖 − 𝐾𝑇𝑖𝑃𝑤
𝑖 )𝑖     (15) 

After formula (2), it can be converted to the following 

form: 

{𝑅, 𝑡} = argmin
𝑅,𝑡

∑ 𝑂𝑏𝑗 (𝑥𝑖 − 𝐾(𝑅𝑃𝑤
𝑖 + 𝑡))𝑖  (16) 

Up in, 𝑂𝑏𝑗(. )Represents robust core function, 𝑥𝑖 ∈
ℝ2, Represents the feature points on the current frame 

two-dimensional image, and then, according to the 

depth camera projection model described earlier, the 

matching feature points combined with the depth 

information can be represented as𝑃𝑤
𝑖 ∈ ℝ3, Represents 

3D points under the world coordinate system. 

Estimating camera motion based on image edge 

information is a hot problem in recent years. Here, 

edge-based motion estimation requires RGB images 

and depth images, and it is assumed that RGB images 

and depth images are fully calibrated. The main idea in 

this paper is to reverse project the edge information of 

keyframe combined with the depth information, and 

then project the position to the current frame through 

the position transformation, and optimize the position 

by minimizing the distance error. 

For edge features, based on RGB 2D image 

information and depth information, combined with the 

depth camera projection model, you can project the 

edge features of the ℱ𝑟𝑒𝑓 reference frame into 3D 

space, and the 3D curve is a semi-dense 3D map that 

projects it into the current frame to ℱ𝑘produce a 2D 

curve. The 3D-2D position estimation goal of the edge 

feature is to obtain the position of the current frame, so 

that the 2D curve of the 3D semi-dense map projection 

2D of the reference frame above is aligned with the 

two-dimensional curve registration of the current 

frame. Here, define 𝑥
𝑒𝑑𝑔𝑒

ℱ𝑟𝑒𝑓
the edge feature coordinates 

in the reference frame, combined with depth 

information, based on the depth camera model, with 

the following formula: 

𝒮ℱ𝑟𝑒𝑓 = {𝑠
𝑖

ℱ𝑟𝑒𝑓} = {𝑑
𝑖

ℱ𝑟𝑒𝑓𝐾−1 (𝑥
𝑒𝑑𝑔𝑒

ℱ𝑟𝑒𝑓)}   (17) 

𝑠
𝑖

ℱ𝑟𝑒𝑓
Represents a 3D semi-dense map of the edge 

feature of the reference frame, 𝑑𝑖 representing the 

distance from the point 𝑠𝑖to the center of light. Project 

it to the current frame according to the following 

formula: 

𝒪ℱ𝑘 = {𝑜𝑖
ℱ𝑘} = {𝐾 (𝑅𝑠

𝑖

ℱ𝑟𝑒𝑓 + 𝑡)}    (18) 

Under the Euclidean distance field, calculate the 

nearest edge point of the projection in the current frame, 

as follows: 

𝑛(𝑜𝑖
ℱ𝑘) = 𝑎𝑟𝑔 min

𝑥𝑒𝑑𝑔𝑒

ℱ𝑟𝑒𝑓
‖𝑥

𝑒𝑑𝑔𝑒

ℱ𝑟𝑒𝑓 − 𝑜𝑖
ℱ𝑘‖   (19) 

The target function of the edge feature is as follows: 

{𝑅, 𝑡} = argmin
𝑅,𝑡

∑ ‖𝑜𝑖
ℱ𝑘 − 𝑛(𝑜𝑖

ℱ𝑘)‖
2

𝑁
𝑖=1    (20) 

Based on the ICP semi-intensive tracking, which was 

proposed by Kneip [26] 2015 and others, it was time-

consuming and slow to find the nearest2 neighbor. And 

from the above can see that the optimization problem 

does not need to know the exact location of the 

neighbor coordinate information, according to Zhou 

[17], In this paper, the distance transformation of the 

two-value image after the current frame extraction 

edge feature is used by the distance transformation 

algorithm, resulting in a grayscale image in which the 

value of each pixel represents the distance information 

from the nearest point at the edge of the two-value 

image before the transformation [27]. The objective 

function of the final optimization is as follows: 

{𝑅, 𝑡} = argmin ∑ 𝐸𝑒𝑑𝑔𝑒 = argmin
𝑅,𝑡

∑ 𝑑(𝑜𝑖
ℱ𝑘)

2
𝑁
𝑖=1 (21) 

In summary, combined with the error of the heavy 

projection error of the ORB feature point and the error 

of the edge feature, the total optimization objective 

function is: 

{𝑅, 𝑡} = arg min
𝑅,𝑡

∑(𝐸𝑒𝑑𝑔𝑒 + 𝐸𝑝)   (22) 

Where, the error for the 𝐸𝑒𝑑𝑔𝑒edge feature is the 𝐸𝑝 

reprojection error of the ORB characteristic point. 

2.6 New keyframe decision 

Matching for continuous image features will produce 

large amounts of calculation and cumulative error, and 

will also take a long time and cost, so in recent years, 

many researchers have adopted keyframe processing 

strategy to improve system stability. Taking into 

account the ORB feature point and edge feature, on the 

basis of ORB-SLAM2, the filtering strategy of 

keyframes has been changed, and the selection strategy 

of keyframes needs to meet the following criteria at the 

same time: 

(1) The number of ORB feature points tracked by the 

current frame is less than 90% of the number of recent 

key frame ORB feature points. 

(2) The reprojection error of the current frame is 

greater than 3 times the reprojection error of the 

adjacent previous frame. 

2.7 Local BA 

In order to reduce the amount of calculation, only the 

point features using BA optimization, and combined 

with the sliding window method, the camera position 

optimization. By minimizing the heavy projection 

error of the ORB feature points, local BA optimizes not 
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only the camera position of the current key frame, but 

also all the point 3D coordinates visible in the key 

frame. The optimization problems are as follows: 

{𝑃𝑤
𝑖 , 𝑅𝑙 , 𝑡𝑙|𝑖 ∈ 𝒫𝐿, 𝑙 ∈ 𝒦𝐿} =

argmin
𝑃𝑤

𝑖 ,𝑅𝑙,𝑡𝑙

∑ ∑ 𝑂𝑏𝑗(𝐸(𝑘, 𝑗))𝑗∈𝒳𝑘𝑙∈𝒦𝐿∪𝒦𝐹
   (23) 

𝐸(𝑘, 𝑗) = ‖𝑥𝑗 − 𝐾(𝑅𝑘𝑃𝑤
𝑗

+ 𝑡𝑘)‖
∑

2
    (24) 

Up in, 𝒫𝐿Points observable in all keyframes, 𝒦𝐿All 

co-view keyframes for the current keyframe, 

𝒦𝐹is a keyframe other than, 𝒦𝐿the two are set together for all keyframes, 𝒳𝑘is, the point in𝒫𝐿

matches the key points in the key frame k after the 

collection. 

3. EXPERIMENTS 

3.1 Feature extraction and matching results 

This paper uses the process of extracting and matching 

the features of the points and edge features of the image 

data collected by the depth camera under the two 

adjacent positions shown in Figure 4 below. Wherein, 

Figure a, c respectively represents the depth camera 

acquisition of color RGB image, Figure b, d 

respectively represents the depth camera obtained with 

the corresponding depth image, observation of RGB 

image and depth image can be seen, the deeper the 

depth image of the area of the depth of the depth of the 

distance is smaller, the shallower the area indicates the 

depth distance. First of all, this paper uses ORB 

algorithm, Canny edge detection algorithm to Figure 4 

(a), (c) two graphs or B point features, edge feature 

extraction, and then point features, edge feature 

matching, ORB feature sitpoint match results see 

Figure 5, Figure 5 (a) and Figure 5 (b) respectively 

represent the optimization of the or B feature point sits 

before and after the match, in which the circle 

represents the extracted ORB feature point, the line 

segment represents the corresponding of 4 (a) and one 

(c) Observation of Figure 5(a) and Figure 5(b) can be 

seen that the matching results in Figure 5(a) there are 

obviously many mismatch, Figure 5(b) match results 

are better than Figure 5 (a), then this paper uses the 

ORB algorithm combined with RANSAC algorithm, 

improve the matching accuracy of ORB feature points. 

The results of the edge feature are shown in Figure 6, 

where Figure6 (a) and 6(b) are the edge detection 

results of the Edge Detection Algorithm in Figure 4 (a) 

and 4(b) Canny, figure 6(c) as the effect of the distance 

transformation algorithm, and the lighter the area of the 

color represents the closer it is to the edge, and the 

darker the area represents the closer it is to the edge. 

The result of edge matching is figure 7, Figure 7(a) 

indicates that The edge information in Figure 4(a) is 

projected to Figure 4(c) with its corresponding depth 

data, which shows that the edge match ingress poorly, 

Figure 7(b) indicates the optimization result after the 

cumulative distance error of the edge is minimized, and 

the edge match ingest results is improved. 

 
Figure 4. The rGB image stakes (a) and (c) on the left, 

and the rGB image scored by the depth camera on the 

right (b) and (d) are the corresponding depth images. 

 
(a) Match point pairs before filtering 

 
(b) The filtered match point pair 

Figure 5. ORB feature point extraction and matching 

 
(a) 

 
(b) 
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(c) 

Figure 6. Edge Extraction and Distance 

Transformation 

 
(a) 

 
(b) 

Figure 7. Edge Match 

3.2 Algorithm evaluation 

This paper selects a series of image sequences from the 

RGB-D data set provided by Sturm in 2012 and others, 

and verifies the algorithm presented in this paper [28]. 

The data set contains the data information obtained by 

the Kinect camera and the camera's real trajectory 

obtained by the high-precision, time-synchronized 

motion capture system, and Kinect data contains RGB 

color images and depth images of 640 x 480. Moreover, 

a unified comparison method of RGB-D SLAM system 

is provided, RPE and ATE are proposed, and ATE's 

RMSE is used as the standard for evaluating the 

accuracy of the algorithm. 

RMSE = (
1

𝑛
∑ ‖�̃�𝑖 − 𝑡𝑖‖

2𝑛
𝑖=1 )

1 2⁄

   (25) 

For absolute trajectory error, the researcher usual only 

consider the translation error component, in the 

formula, the translation component of �̃�𝑖 the camera 

position estimated 𝑡𝑖  by the algorithm, and the 

translation component of the real camera position. 

Figure 6 is part of the experimental results of the data 

set fr1_desk. Here this algorithm is compared with 

ORB-SLAM2, in order to compare the accuracy of the 

algorithm more effectively, wherein ORB SLAM-

SLAM2 does not include the loop-back detection part, 

Figure 8(a) is ORB-SLAM2 does not include the 

position estimation trajectory of loop detection, Figure 

8(b) is the position estimation trajectory of ORB 

features and edge features used in this paper. 

Comparing the experimental results, we can find that 

the algorithm used in this paper, ORB feature points 

combined with edge features, the estimated error of the 

camera track and the real trajectory is significantly 

reduced relative to orB-SLAM2 (VO), therefore, the 

validity of the proposed method is proved to improve 

the accuracy of position altus estimation, in addition to 

the fr1_xyz data set to verify the experimental results 

and compare, the experimental results are shown in 

Table 1. 

 
(a) ORB-SLAM2 estimation trajectory 

 
(b) The algorithm estimates the trajectory of this paper 

Figure 8. Data set fr1_desk estimated tracks 

Table 1. RGB-D SLAM data set RMSE error 

According 

Algorithm 

fr1_desk fr1_desk2 fr1_xyz fr1_rpy fr2_desk 

ORB-SLAM2(VO) 0.090906 0.100898 0.008820 0.08094 0.386566 

REVO 0.029604 0.059941 0.015516 0.022569 0.095057 

Ours 0.023712 0.038425 0.006376 0.018524 0.090217 
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The proposed algorithm runs on a computer configured 

as Intel core i7 quad-core 16GB memory, and the 

RMSE data of Table 1 can be seen, compared with 

ORB-SLAM2 (VO) and REVO, the proposed 

algorithm, the combination of point features and edge 

features to make up for the deficiency of a single 

feature, can effectively improve the accuracy of 

camera position estimation. 

4. CONCLUSION 

This paper gives a visual odometer method based on 

the combination of RGB-D image points and edge 

features, improves the accuracy of ORB SLAM2 

algorithm position estimation, on the one hand, 

extracts the feature link to increase the edge feature, 

improves the ORB feature point in the indoor weak 

texture environment and light change, the feature loss 

leads to the position estimation error problem, on the 

other hand, the edge feature uses the distance 

transformation method to match the edge feature, 

combines the ORB feature and the edge feature 

reprojection error optimization position. The Local BA 

algorithm is used to further optimize the position 

accuracy, so as to improve the accuracy of the camera 

motion trajectory. Finally, the algorithm proposed in 

this paper is verified on the internationally recognized 

RGB-D data set, and the experimental results show that 

the method of point-edge binding in this paper can 

effectively improve the position estimation accuracy of 

ORB-SLAM2 algorithm in the case of indoor weak 

texture and light change. 

Through reading the literature, it is found that depth 

information will also affect the accuracy of position 

estimation, Kinect camera collected depth data 

information there is redundancy and noise, and edge 

feature matching needs to combine depth information, 

so depth information will affect the accuracy of camera 

position estimation, the future research can introduce 

depth information to the camera position estimation 

correction, improve the accuracy of camera position 

estimation. 
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Abstract: Objective: To explore the application in low 

rectal cancer patients underwent total openness 

mesangial + removal of lateral lymph nodes, 

underwent total laparoscopic mesangial + lateral 

lymph node removal effect of treatment. Methods: 

extraction from January 2014 to December 2016 in 54 

patients with low rectal cancer as the research object, 

27 underwent total openness mesangial + lateral 

lymph node removal treatment as control group, 27 

underwent total laparoscopic mesangial + lateral 

lymph node removal treatment as experimental group, 

observe two groups of lateral lymph node cleaning the 

situation, and to evaluate two groups JinYuanQi 

curative effect. Results: the rate of postoperative 

recovery time and complications in the experimental 

group was significantly lower than that in the control 

group (P < 0.05). There was no significant difference 

in number of lymph node dissection, tumor recurrence 

rate, distant metastasis rate and death rate between the 

experimental group and the control group (P < 0.05). 

Conclusion: in the low rectal cancer treatment, 

laparoscopic and all open, and mesangial 

nephrectomy combined lateral lymph cleaning the 

long-term curative effect, but the former postoperative 

recover faster, safer and laparoscopic surgical 

treatment is recommended. 

Keywords: Middle and Low Rectal Cancer; Open 

Total Mesectomy; Laparoscopic Total 

Mesenterectomy; Lateral Lymph Node Dissection 

 

1. INTRODUCTION 

54 patients with middle and low rectal cancer were 

invited to participate in the research, which aims to 

analyze the treatment effect of laparoscopic open total 

mesectomy combined with lateral lymph node 

dissection. The information is as follows. 

2. INFORMATION AND METHODS 

2.1 General Information 

The research objects are from 54 patients with middle 

and low rectal cancer in us department. Inclusion 

criteria:  

(1)The patients' clinical symptom accord with related 

DC(diagnostic code) among Specification for 

diagnosis and treatment of colorectal cancer in 

China[1-2]; 

(2)To diagnose through high rectal resolution 

magnetic resonance, ultrasonic sound and 

histopathology;  

(3)The tumorous inferior margin lower 9 centimeter 

than anus;  

(4)The informed consent. Exclusion criteria:  

(1)The combining with colon carcinoma;  

(2)The combining with severe organ functional 

diseas; 

(3)The combining with severe cardiovascular 

diseases; 

(4)The lesion infiltration surrounding mesangial; 

(5)There is a contraindication to operation. Operation 

plans were grouped according to the patients having 

use; in the control group, there are 17 patients that are 

male and the number of female account for 10, the 

age of them is between 52 and 75 on the average of 

(63.1±10.5). Tumor diameters are 2.3-4.7 centimeter 

on the average of (3.5±0.6) centimeter. There are no 

significant differences between the two baseline 

information (P>0.05). 

2.2 Methods 

Control group: giving patients open total mesectomy 

+ lateral lymph node dissection treatment, the 

operation is as follows: under the guidance of taking 

supine position patients experienced general 

anesthesia,the doctor made a cut in general a patient's 

navel about 10 centimeter, and then bluntly dissected 

his papelvic fascia to dissec down from presacral 

space to musculus levator ani. After cutting 

abdominal membrane, the doctor anatomically 

separated Denonvilliers interfascial space and 

reserved pelvic autonomic nerves to cut the sheath of 

221

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



the common iliac artery vein and to clear up totally 

lymph gland and connective tissue around the blood 

vessels. After doing above, the doctor cut external 

iliac artery vein, arteria iliaca interna, arteria rectalis 

caudalis and vascular sheath of closed-pore arteries 

just as the same way to clean out lymph gland and 

connective tissue around the blood vessels. When 

reserving and descending colon artery and the first 

branch of arteriae sigmoideae, the doctor ligatured the 

root of the artery on the colon. Meanwhile, 

dissociating dirty layer tumor, anadesma and 

peripheral membrane of rectum.If patients accord 

with anus-preserving standard, the doctor would use 

stitching instrument to close and cut recta where 

located in tumor lesions below 2 centimeter and colon 

sigmoideum above 10-20 centimeter, which rows knot 

anastomosis of rectum and anastomosis of anorectal 

duct. Washing cavitas pelvis and indwelling drainage 

tube. If not,the doctor would make Miles surgery and 

then wash cavitas pelvis to insert drainage tube. 

Experimental group: giving patients open total 

mesectomy + lateral lymph node dissection treatment, 

the operation is as follows: under the guidance of 

taking the head low foot and high bladder cutting 

stone bit, after the doctor made lifesaver general 

anesthesia,puncturing it under the navel, bubbling 

carbon dioxide through it, establishing artificial 

pneumoperitoneum to insert into 10 millimeter Trocar. 

After finishing work channel, abdominal speculum 

was inserted to observe internal organs' status of the 

abdominal cavity.Later, making operation holes 

respectively in the McBurney point and left lower 

abdomen navel connection center and inserting into 

12mm, 5mm, 5mm Trocar. Application of Ultrasonic 

knife cut blood vessel under the mesenterium and 

number 4 is mutilated after the root of the sigmoid 

colon system is ligatured. Clearing up lymph gland 

and connective tissue around the blood vessels and 

then the application of strap near end of tumor 8-10 

cm ligatured intestinal canal. Cutting lateral sigmoid 

rectum abdominal membrane carefully to avoid 

harming metanephric duct. Segregating fascia pelvis 

parietalis to clear up medial branch lymph node of 

common iliac artery,obturator lymph nodes; finally, 

common iliac lymph nodes and external iliac lymph 

nodes. Segregating presacral from its interspace to 

apex of coccyx and cutting sacral fascia, 

anococcygeal ligament and partial pubic bone muscle. 

Segregating mesorectum and reserving musculus 

levator ani to the application of cutting stitching 

instrument locating in inferior margin of tumor 

2.5-5.0cm and intestinum rectum. Meanwhile, the 

doctor expanded umbilical parts of punctures to 

4-5cm, taking out tumor and proximal colon to cut 

intestinal canal situating in tumor superior border 

10-15cm. Pouch suture embedding method was 

applied into deal with the proximate of colon's broken 

end and then the doctor putt the colon bringing 

abdominoposterior into the suturation of the cut as it 

works to row knot anastomosis of rectum and 

anastomosis of colon and anus canal. Cleaning up 

abdominal cavity and indwelling drainage tube. 

2.3 Observation indicators 

(1)Postoperative rehabilitation observation: recording 

two group postoperative exhaust time, incision haling 

time and LOS(length of stay). 

(2)Safety observation: listing two groups' 

complication cases. 

(3)Observation of lymph node dissection: seeing data 

from two groups' number of lymph node dissection. 

(4)Long-term effect observation: following-up visit 

for 1.5 years, calculating two groups' recrudescence 

cases of tumor, distant transfer cases and death cases 

2.4 Statistical methods 

Based on SPSS19.0 statistical analysis, experts use 

x ±s to express normal measurement data and t was 

used to inspect. Those who used rate to indicate 

enumeration data and line card side was used to 

vertify. Statistics based on P<0.05 as evaluation 

criteria had differences. 

3. RESULT 

Control group of time of postoperative exsufflation、
incision healing and length of stay apparently longer 

than experimental group and incidence rate of 

complication significantly higher than experimental 

group(P<0.05), Seeing table 1. Table 1 Two groups' 

observation of postoperative recovery time [ x ±s]  

Groups Cas

es 

Postopera

tive 

exhaustti

me (h) 

Incision 

healing 

time(d) 

LOS(d) Incidence 

rate 

ofcomplica

tion 

Control 

group 

27 67.87±13.

15 

12.36±1

.24 

13.87±3

.05 

7(25.93) 

Experime

ntal group 

27 41.02±8.6

2 

8.34±1.

02 

9.42±2.

16 

2(7.41) 

t - 9.446 5.127 4.836 4.128 

P - <0.05 <0.05 <0.05 <0.05 

Control group's number of lymph node dissection is 

(13.12±3.86),which has no statistical differences 

compared with experimental group. 

Experts following up for 1 year, two groups' 

recurrence rate、distant transfer rate、and death rate is 

tiny, which has no qualification for the significance of 

statistic. 

Table 2 Two groups' comparison with long-term effect 

Groups Cases Recurrence 

rate 

Distant 

transfer rate 

Death 

rate 

Control 

group 

27 6(22.22) 3(11.11) 2(7.41) 

Experimental 

group 

27 4(14.81) 2(7.41) 1(3.70) 

2  - 1.532 0.678 0.901 

P - >0.05 >0.05 >0.05 

4. CONCLUSION 
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As a common cancerous diseases, middle and low 

rectal cancer harms people's health and has a closed 

relationship with those unhealthy diets and lifestyle. 

Clinical treatment is well known to us as the priority 

to cure middle and low rectal cancer.Traditional open 

abdominal surgery's trauma is huge to organism, 

which has greatly influences on patients' physiologic 

function and even harms prognosis recovery[3]. 

Laparoscopic technology has been the emerging 

minimally invasive technology to apply into 

laparoscopic technology in the treatment of middle 

and low rectal cancer, which could enhance the vision 

and clarity of surgery to avoid accidentally injuring 

autonomic nerves and is also beneficial to reducing 

the occurrences of complication. And the surgery 

makes small incision that avoids disturbing internal 

organs of abdominal cavity and could reduce 

postoperative recovery time[4]. It was shown that 

there was nearly no distinction between two groups' 

number of lymph node dissection and long-term 

curative effect. The results also expressed those two 

surgeries had equal functions to tumor and lymph 

node dissection. The experimental group's 

postoperative recovery time,complication rate is 

superior to control group, which proved the 

advantages of laparoscopic operation. 

In conclusion, open total mesectomy + lateral lymph 

node dissection takes effects in the treatment of 

middle and low rectal cancer, are very safe and 

deserve to learn. 
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Abstract: Objective: to explore the application effect 

and nursing value of healthy education in postpartum 

hemorrhage patients with uterine atrophy. Methods: 

we treated the contractions of lack of power, 104 

cases of postpartum hemorrhage patients, with 

random envelope method each 52 cases were divided 

into control group and intervention group, control 

group take necessary suit the routine nursing care, 

intervention group on the basis of the increase to 

strengthen health education. The nursing outcomes of 

the two groups were observed and compared. Results: 

the intervention group the average length of hospital 

stay, anxiety and depression scores were lower than 

that of control group, and the success rate of 

hemostasis, contractions fatigue in patients with 

postpartum hemorrhage related to the degree of 

knowledge about score, satisfaction score were higher 

than in control group, P < 0.05. Conclusion: health 

education is helpful to improve success rate of 

hemostasis, contractions fatigue postpartum 

hemorrhage patients and can improve the patients of 

knowledge mastering of postpartum hemorrhage, 

reduce postpartum anxiety, depression and other 

negative psychology, so as to shorten the length of 

hospital stay patients, improve satisfaction, significant 

application value. 

Keywords: Contraction Fatigue Postpartum 

Hemorrhage; Health Education; Nursing Application 

Value 

 

1. INTRODUCTION 

Postpartum hemorrhage due to uterine atony is a 

common and serious complication in obstetrics and 

gynecology. The amount of maternal hemorrhage 

usually exceeds 500 mL. It has the characteristics of 

rapid progress of hemorrhage, serious illness and poor 

prognosis. If prolonged shock is caused by excessive 

hemorrhage, even rescued, it may lead to severe 

hypophysis of anterior pituitary. Sequelae pose a 

serious threat to maternal life and safety [1]. 

Therefore, it is of great significance to give necessary 

nursing measures on the basis of clinical rescue. In 

recent years, it has been pointed out that the 

application of health education in the nursing of 

patients with postpartum hemorrhage can improve the 

knowledge level of patients and their families about 

postpartum hemorrhage to a certain extent, reduce the 

mortality rate and improve the prognosis of patients. 

Based on the above point of view, this study discussed 

the application value of health education in the 

nursing of postpartum hemorrhage patients with 

uterine atony, hoping to provide reference for clinical 

nursing. 

2. MATERIALS AND METHODS 

104 cases of postpartum hemorrhage due to uterine 

atony were selected and randomly divided into 

control group and intervention group, 52 cases in each 

group. The age of reference group was 23-33 years 

old, the median age was 27.84 years old, 29 cases of 

primipara and 23 cases of transpartum women; the 

age of intervention group was 22-34 years old, the 

median age was 27.79 years old, 31 cases of 

primipara and 21 cases of transpartum women. There 

was no significant difference in baseline data between 

the two groups (P > 0.05), which was comparable. 

Inclusion and exclusion criteria: 1. All the admitted 

patients met the diagnostic criteria of postpartum 

hemorrhage due to uterine atony described in 

obstetrics and gynecology nursing [2-3]. The amount 

of bleeding ranged from 500 mL to 1680 mL, all of 

them were full-term delivery; 2. Patients with 

postpartum hemorrhage and mental disorders caused 

by other causes were excluded. Before receiving care, 

all patients and their families signed informed consent 

with our hospital, which meets the requirements of 

medical ethics.  

The control group received the necessary routine 

nursing. Accurately grasp the rescue time, and timely 

open the patient's vein channel, closely observe the 

vital signs such as blood pressure, breathing, pulse, 

etc., while hemostasis, supplement blood volume for 

patients, grasp the timing of oxygen supply, and 

observe the effect of oxygen supply. In addition, in 

order to promote uterine contraction, nurses can use 

uterine contraction agents, such as ergonovine or 

oxytocin, or massage the uterus of patients under the 

guidance of doctors. When pressing hemostasis, 

sterile gauze can be filled in uterine cavity to observe 

closely the height and size of the patient's uterine 

floor, keep aseptic environment during operation, 

reduce the risk of infection, and be alert to the risk of 

secondary bleeding caused by loose packing.  

On the basis of the above, the intervention group 

increased health education: (1) vital signs monitoring. 

Take the initiative to give care, and ask whether the 

maternal symptoms of panic, chest tightness, 

dizziness, if the maternal complaint is not appropriate, 

immediately report to the doctor for intervention, 

while closely observing the patient's uterine hardness, 

height, vaginal blood flow, color, shape and bladder 
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filling. Explain the knowledge about postpartum 

hemorrhage of uterine inertia and its family members, 

enhance patients'trust in nurses, help patients relax 

their emotions, alleviate anxiety and fear, allow 

family members to accompany and provide patients 

with spiritual and material support; (2) personal 

hygiene care and infection prevention education. 

Keep indoor environment clean, and wish patients to 

maintain personal hygiene habits, pay attention to 

warmth after delivery, change underwear frequently, 

and ensure perineal cleanliness. When cleaning, 

1:2000 potassium permanganate solution can be used 

to clean [3]. No tub bathing and room service during 

puerperium; (3) Diet education. Ask pregnant women 

to eat foods rich in iron, high vitamins, high protein, 

such as eggs, spinach, lean meat, liver, etc. Fast eating 

spicy, cold food to ensure full nutritional intake; (4) 

Health education in life. Breast-feeding health 

education was given to mothers and their families to 

let them know that breast-feeding can promote uterine 

contraction and reduce postpartum hemorrhage. One 

hour after delivery, patients were assisted in 

breast-feeding for 30 minutes [4]. Let the puerpera 

rest more, keep the lateral position, so as to correct 

the uterine body backward tilt, if the puerpera 

hemostasis success, and the general condition of good 

recovery can encourage them to gradually get out of 

bed activities.  

Observation Indicators: (1) Hospitalization time. (2) 

Anxiety and depression scores. Zung's Anxiety Scale 

(SAS) and Depression Scale (SDS) were used to score 

20 items, including four dimensions: emotional, 

somatic, psychomotor and psychological disorders. 

The five-point scale scored 50 points as the critical 

value, 50-59 points as mild anxiety/depression, 60-69 

points as moderate anxiety/depression, and more than 

70 points as severe anxiety/depression./ Depression. 

(3) Successful rate of hemostasis. The disappearance 

of active hemorrhage symptoms within 15 to 30 

minutes is the success of hemostasis, and vice versa is 

failure. (4) Rating of knowledge about postpartum 

hemorrhage due to uterine atony. The self-made 

questionnaire was used to make statistics, including 

five items: inducing factors, disease progression, 

prevention and control measures, self-care and 

improvement of prognosis. The correct answer was 2 

points, incorrect answer was 1 point, and the full 

score was 100 points. (5) Satisfaction score. Survey 

and statistics were carried out with self-made 

satisfaction questionnaire. Nursing staff's various 

nursing operations were the main scoring content, 

with a full score of 100 [5-6]. 

SPSS 20.0 was used to analyze the data. The 

measurement data were expressed as ( x s± ) and 

t-test; the counting data were expressed as n (%) 

and chi-square test. P < 0.05 indicates that there are 

significant differences in statistical results. 
3. RESULTS 

The average hospitalization time, anxiety and 

depression scores in the intervention group were lower 

than those in the reference group, and the knowledge 

awareness and satisfaction scores of patients with 

uterine atony and postpartum hemorrhage were higher 

than those in the reference group, P < 0.05. See Table 1.

TABLE 1. Comparison of hospitalization time, psychological score, health knowledge awareness and satisfaction 

score between the two groups ( x s± ; n=52) 

Gropus Hospitalization time(d) SAS SDS 
Awareness of disease 

knowledge 
Satisfaction 

Reference group 11.05±2.95 48.75±3.25 48.96±3.04 83.27±3.73 85.40±3.60 

Intervention 

group 
6.08±2.82 21.78±3.22 22.30±3.70 96.47±2.53 95.81±2.19 

t 8.782 42.510 40.146 21.119 17.815 

P 0.000 0.000 0.000 0.000 0.000 

 

The success rate of hemostasis in intervention group 

was 94.23% (49/52) higher than that in control group 

with 80.77% (42/52), 
2x = 4.308, P = 0.038. 

4. CONCLUSION 

Most of the patients with postpartum hemorrhage are 

caused by uterine inertia. The vaginal blood flow of 

puerpera exceeding 500 mL within 24 hours after 

delivery can be judged as postpartum hemorrhage. 

According to the investigation and research, about 3% 

of the puerperas in China will have postpartum 

hemorrhage due to uterine inertia, and shock and 

death due to large amount of bleeding are not rare. 

Women's life safety is seriously threatened. 

Symptomatic nursing is the main method of clinical 

routine first aid nursing. Although it can avoid the 

deterioration of the condition, it lacks the value of 

humanistic care, which leads to anxiety and 

depression of the parturients, affects normal uterine 

contraction and may aggravate the symptoms of 

bleeding. Health education should be added on the 

basis of routine nursing. It can help the puerpera to 

understand the relevant knowledge of postpartum 

hemorrhage, so as to improve the success rate of 

hemostasis and the quality of prognosis to a certain 

extent. 

The results showed that the average hospitalization 

time, anxiety and depression scores of the 

intervention group were lower than those of the 

reference group, and the success rate of hemostasis, 

the knowledge of postpartum hemorrhage related to 
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uterine atony, and the satisfaction score of the 

intervention group were higher than those of the 

reference group, P < 0.05. The reasons are as follows: 

(1) Due to lack of knowledge about the causes, 

symptoms and manifestations of postpartum 

hemorrhage, the parturients often suffer from panic, 

anxiety and depression. Nursing staff should take 

necessary vital signs monitoring and health 

knowledge education, which can explain the various 

questions of postpartum hemorrhage in detail for the 

parturients and improve their letter to medical staff. 

Self-indulgence, alleviate anxiety and depression 

symptoms and avoid aggravation of bleeding [7]; (2) 

Personal hygiene nursing and infection prevention 

education can improve the prognosis quality and 

shorten hospitalization time by improving the 

recuperation environment; (3) diet and life health 

education can increase maternal hormone secretion 

and achieve the purpose of promoting uterine 

contraction. In order to improve the success rate of 

hemostasis and patient satisfaction. Wei Xiaolan [8] 

and others believe that on the basis of health 

education, family resources can also be fully utilized 

to improve patient compliance through family support. 

For example, during breastfeeding, the husband of the 

patient can massage to stimulate breast, or the 

newborn can suck nipples to increase hormone 

secretion, thereby promoting uterine contraction and 

reducing bleeding. 

To sum up, health education is conducive to 

improving the success rate of hemostasis of 

postpartum hemorrhage patients with uterine atony, 

and can improve the mastery of knowledge related to 

postpartum hemorrhage, alleviate postpartum anxiety, 

depression and other negative psychology, thus 

shortening the hospitalization time of patients, 

improving satisfaction, and has significant application 

value. 
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Abstract: Objective: To explore the effect of 

combined injection of Kang Ai injection on the 

remedy of the efficacy, improve the immune function 

and alleviate the side effects on advanced non-small 

cell lung cancer on the basis of routine GP 

chemotherapy. Methods: Selecting 106 patients with 

advanced non-small cell lung cancer as objects who 

was treating in our hospital from January 2014 to 

December ,53 cases of gemcitabine and cisplatin 

chemotherapy were regarded as control group, while 

another 53 cases of who treated gemcitabine and 

cisplatin chemotherapy combined with Kang Ai 

injection as the experimental group. The therapeutic 

effects and events of toxic and adverse effects of the 

two groups were observed, and evaluated the changes 

in immune function meanwhile. Results: (1) There 

was no difference of statistical in the total effective 

rate between the experimental and the control group 

((p>0.05). (2) The experimental group’s level of 

immune function indexes was significantly higher 

than the control group after the treatment (p<0.05). (3) 

The incidence rate of side effects of anemia, lacking 

in strength, thrombocytopenia and neutrophile in the 

experimental group was significantly lower than that 

of the control group (p<0.05). Conclusion: On the 

basis of GP chemotherapy, the treatment of Kang Ai 

injection in patients with advanced non-small cell 

lung cancer can not improve the recent curative effect, 

but it can enhance the immune function of the patients, 

reduce toxic side effects, and contribute to a better 

prognosis. It is worth popularizing. 

Keywords: Advanced non-small cell lung cancer; 

Gemcitabine; Cisplatin; Kang Ai injection 

 

1. INTRODUCTION 

Chemotherapy is the perfered chioce for the treatment 

of non-small cell lung cancer, however,there are so 

many studies [1-3] show that chemotherapeutic drugs 

not only can damage the cellar system ,affect clinical 

efficacy ,and exist many side effects of 

chemotherapy ,but lead to low tolerance of patients. 

our hospital for this type of patients combined with 

GP chemotherapy, Kang Ai injection intravenous drip, 

satisfactory results were obtained, the summary is as 

follows. 

2. MATERIALS AND METHODS 

106 patients with advanced non-small cell lung cancer 

admitted to our hospital were selected as the study 

subjects. Inclusion criteria: 

(1) Clinical symptoms meet the relevant diagnostic 

criteria in the “China's advanced primary lung cancer 

diagnosis and treatment expert consensus” [4]. 

(2) Tumor markers were detected and confirmed by 

multi-slice CT perfusion imaging. 

(3) Esimated survival time exceed three mouths. 

(4) Karnofsky Functional status score over 60 points. 

(5) Informed consent. Exclusion criteria: 1) there is 

brain metastasis; 2) combined with other cancerous 

diseases; 3) with pleural effusion or pericardial 

effusion; 4) Combined with liver and kidney 

functional diseases; 5) Combined with blood system 

diseases; 6) Combined with spinal cord functional 

diseases; 7) Combined with severe cardiovascular and 

cerebrovascular diseases; 8) Combined with nervous 

system disease. patients were grouped according to 

the treatment regimen they used. In the control group, 

they were 29 males, 24 females, 22 adenocarcinoma, 

18 squamous cell carcinoma, 7 adenosquamous 

carcinoma, and 6 other cancer types, aged 41-72 years 

old, with an average age of (56.7±14.4) years old. 

In the experimental group, there were 30 males, 23 

females, 21 adenocarcinomas, 19 squamous cell 

carcinomas, 8 adenosquamous carcinomas, 5 other 

cancer types , aged 42-73 years old,  with an average 

age of (58.3 ± 14.2) years old. There was no 

significant difference in baseline data between the two 

groups (P>0.05). 

Control group: GP chemotherapy was given to 

patients, namely, patients were given 1000 mg/m2 of 

gemcitabine (National Medicine Zhunzi H20030104, 

produced by Jiangsu Haosen Pharmaceutical Co., Ltd.) 

on the 1st and 8th days, and continuous drip one 

hour,given on the first 1-3 days. The patient was 

treated with 75mg/m2 cisplatin (National Medicine 

Standard H21020213, produced by Jinzhou Jiutai 

Pharmaceutical Co., Ltd.), and 3 weeks was a course 

of treatment. 

Experimental group: On the basis of the control group, 

40 ml Kang Ya injection (Chinese medicine Zhunzi 

Z20026868, produced by Changbaishan 
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Pharmaceutical Co., Ltd.) and 250 ml 5% glucose 

injection (National Medicine Zhunzi H32022004, 

Bikang Pharmaceutical Jiangsu Co., Ltd.) was given 

intravenously. 1, 1 time / day, 2 weeks for a course of 

treatment. 

(1) Short-term efficacy of clinical observation: the 

two groups were evaluated by referring to the 

Response Evaluation Criteria in Solid Tumors 

(RECIST) [5] .complete remission: all target lesions 

and non-target lesions disappeared, pathological 

lymph node short diameter reduced to Below 10mm, 

the tumor markers are normal; partial remission: the 

target lesion shrinks more than 30%, there are one or 

more non-target lesions, the tumor marker level is 

higher than the normal value. Dieases stability: the 

target lesion shrinks less than 30% or increases the 

degree is less than 20%, there are multiple non-target 

lesions, the tumor marker level is too high; disease 

progression: the target lesion enlarges more than 20%, 

or new lesions appear, and the non-target lesion area 

increases. The proportion of patients with complete 

remission and partial remission indicates total 

effective treatment. 

(2) Immunological function observation: NK, Treg, 

NKT, CD3+, CD4+, CD8+ of T lymphocyte subsets 

were detected by flow cytometry, and CD4+/CD8+ 

was calculated. 

(3) Toxic side reaction observation: According to the 

WHO toxic and side effects grading standard [6], the 

toxic side reaction was divided into 0-IV degrees. 

Statistical analysis was performed with SPSS19.0. 

The normal measurement data was expressed as ± s. 

The t-value test was performed. The count data was 

expressed as the rate. The chi-square test showed that 

the difference was statistically significant, and P < 

0.05 was the evaluation standard. 

3. RESULTS 

The total effective rate of treatment in the control 

group (CG) was 43.04%, and the total effective rate of 

the experimental group (EG) was 50.94%. The 

difference between the two group was subtle, which 

has no statistical significance. 

Before treatment (BT), there was no significant 

difference in the levels of immune function indicators, 

between the two groups (p>0.05); After treatment 

(AT), the levels of NK, Treg, NKT, CD3+ in the 

control group (CG) decreased, while the the indicators 

in the experimental group (EG) increased. Each group 

has there own characteristic ,so with significant 

difference between groups and statistically 

significance difference (p<0.05), moreover,there was 

a significance difference in CD+/CD 8 levels between 

the two groups after treatment (p<0.05), as table 2 

shown. 

There was a significant difference in the incidence of 

anemia, fatigue, thrombocytopenia, and neutropenia 

in the two groups. and the incidence of toxic and side 

effects III-IV in the control group was significantly 

higher than that in the experimental group(p<0.05),as 

shown in table Table 3.

Table 1 The comparison of total therapeutic efficiency of the two groups 

Group Cases Complete relief Partial relief Stable disease Disease progression Total efficiency 

CG 53 1（1.89） 22（41.51） 26（49.06） 4（7.55） 43.40 

EG 53 2（3.77） 25（47.17） 24（45.28） 2（3.77） 50.94 

2  - - - - - 0.606 

P - - - - - ＜0.05 

Table 2 Comparision of immune function between the two groups before and after treatment [n(100%)] 

Group Cases 
Treg NKT CD3+ CD4+ CD8+ CD4+/CD8+ 

BT AT BT AT BT AT BT AT BT AT BT AT 

CG 53 
3.72±

2.43 

3.23±1.8

7 

6.28±4.1

4 

5.87±3.

65 

69.45±9.

16 

65.23±8

.32 

35.83±8

.95 

33.16±7

.43 

26.54±12

.32 

23.21±1

1.05 

0.89±0.

38 

0.92±0.

4s1 

EG 53 
3.76±

2.47 

4.39±2.8

6 

6.31±4.1

7 

7.53±3.

02 

69.24±9.

34 

72.43±7

.54 

35.91±9

.02 

38.14±5

.83 

26.73±12

.43 

29.08±9.

56 

0.90±0.

42 

1.17±0.

57 

t - 0.084 2.471 0.037 2.551 0.117 4.668 0.046 3.839 0.079 2.947 0.129 2.592 

P - 
＞

0.05 
＜0.05 ＞0.05 ＜0.05 ＞0.05 ＜0.05 ＞0.05 ＜0.05 

＞ 

0.05 

＜ 

0.05 
＞0.05 ＜0.05 

Table 3 Comparison of the incidence of toxic and side effects between the two groups [n(%)] 
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functi
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Abnor

mal 

renal 

functi

on 

Neutro

phil 

reducti

on 

Periphe

ral 

neurtox

icity 

CG 

0 

degre

e 

13(24.53) 26(49.06) 
10(18.

87) 

24(45

.28) 
21(39.62) 

44(80.

02) 

49(92.

45) 

27(50.

94) 

50(94.3

4) 

Ⅰ-Ⅱ 

level 
22(41.51) 24(45.28) 

36(67.

92) 

23(43

.40) 
27(50.94) 

9(16.9

8) 

4(7.55

) 

19(35.

85) 
3(5.66) 

Ⅲ-Ⅳl

evel 
18(33.96) 3(5.66) 

7(13.2

1) 

6(11.

32) 
5(9.43) 

0(0.00

) 

0(0.00

) 

7(13.2

1) 
0(0.00) 

total 

incide

nce 

40(75.47) 27(50.94) 
43(81.

13) 

29(54

.72) 
32(60.38) 

9(16.9

8) 

4(7.55

) 

26(49.

06) 
3(5.66) 

EG 

0 

degre

e 

19(35.85) 35(66.04) 
39(73.

58) 

49(92

.45) 
39(73.58) 

47(88.

68) 

50(94.

34) 

18(33.

96) 

51(96.2

3) 

Ⅰ-Ⅱl

evel 
21(39.62) 18(33.96) 

13(24.

53) 

4(7.5

5) 
14(26.42) 

6(11.3

2) 

3(5.66

) 

24(45.

28) 
2(3.77) 

Ⅲ-Ⅳl

evel 
13(24.53) 0(0.00) 

1(1.89

) 

0(0.0

0) 
0(0.00) 

0(0.00

) 

0(0.00

) 

11(20.

75) 
0(0.00) 

total 

incide

nce 

34(64.15) 18(33.96) 
14(26.

42)* 

4(7.5

5)* 
14(26.42)* 

6(11.3

2) 

3(5.66

) 

35(66.

04)* 
2(3.77) 

Note:*p<0.05 compared with the control group. 

4. CONCLUSION 

China is a high incidence rata country of lung cancer. 

According to the investigation of the Ministry of 

Health, lung cancer ranks first in the mortality of 

malignant tumors in China [6-7], Non-small lung 

cancer is a common type of lung cancer, the 

proportion is accounting for about 80%. The early 

cure rate of non-small lung cancer is extremely 

high .However, It is unfortunate that lacing of of 

typical symptoms in the early stage, only a low grade 

fever, cough, chest pain and other symptoms, was 

failed to attract the attention of patients, thus missed 

the best operation period, about 75% of patients 

found that the condition has progressed to the middle 

or the late stages. And only by means of 

chemotherapy to prolong survival time. 

Gemcitabine combined with cisplatin is one of the 

common chemotherapy regimens. These two drugs 

can not only kill cancer cells, but also damage normal 

cells and cause different degree of toxic and side 

effects. Long period of chemotherapy lead to the 

resistance psychology of patients easily if occurs to 

secure toxic and side effects ,and even some patients 

refuse to chemotherapy due to the side effects. Kang 

ai injection is a newly developed chinese medicine 

anticancer drug, which contains ginseng, Sophora 

flavescens, Astragalus and other ingredients. Modern 

pharmacological studies have confirmed that ginseng 

and Astragalus can enhance the phagocytic function 

of T cell subsets and improve the body’s immunity, 

the medicine helps to hematopoiesis and improve the 

function of the body to phagocytose cancer cells. The 

oxymatrine contained in Sophora flavescens can 

inhibit the proliferation of tumor cells and vascular 

endothelial cells, and can increase the activity of cell 

membrane adenylate cyclase and rapidly remove the 

body. Free radicals, reduce toxic side effects. 

The results of this study showed that there was no 

significant difference in the short-term treatment 

between the two groups, but the immune function 

index and the incidence of toxic and side effects in the 

experimental group were superior to the control group, 

confirming the important role of Kangai injection. 

In summary, Kangai injection has significant value in 

the application of GP chemotherapy in advanced 

non-small cell lung cancer, which is worth learning. 

The results of this study showed that there was no 

significant difference in the short-term treatment 

between the two groups, but the immune function 

index and the incidence of toxic and side effects in the 

experimental group were superior to the control group, 

confirming the important role of Kangai injection. 

In summary, Kangai injection has significant value in 

the application of GP chemotherapy in advanced 

non-small cell lung cancer, which is worth learning. 
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Abstract: Objective: To analyze the clinical effect of 

injury control department of orthopedics in the 

treatment of severe multiple injuries. Methods: The 

clinical data of 169 patients with severe multiple 

injuries in Department of orthopedics, March 2015 

-2018 March were analyzed and divided into 2 groups 

according to the different medical treatment schemes. 

84 patients were treated with traditional treatment as 

control group. While another 85 patients were treated 

with injury control department of orthopedics to be 

treated as observation group, and the 2 groups of 

curative effect, physiological index and loss were 

found. Injury severity score and quality of life were 

compared and analyzed. Results: The total effective 

probability of the observation group was 96.47% 

higher than that of the control group (79.76%), and 

the active partial thromboplastin time (28.60±0.30) s, 

prothrombin time (12.18±2.10) s and temperature 

(36.85±0.52) ℃ were better than the control group (P 

< 0.05), and the severity score of the pelvic, 

abdominal, chest and cranial brain injury (8.20±1.06) 

scores in the observation group was (8.20±1.06). The 

scores of (9.15±1.04), (7.18±0.07) and (7.20±1.08) 

were lower than those of the control group, and the 

total health score (80.76±11.58) score was higher than 

that of the control group (P < 0.05). Conclusion: The 

application of injury control department of 

orthopedics for severe multiple injuries can improve 

the clinical symptoms, optimize the physiological 

indexes, reduce the severity of injury and improve the 

quality of life. It is worthy of clinical application. 

Keywords: Severe multiple injuries; Injury control 

department of orthopedics; Efficacy; Severity of 

injury; Quality of life 

 

1. INTRODUCTION 

Multiple injury refers to the external force causes the 

body to two or more anatomical parts or organs 

trauma, and there is at least one injury to the lives and 

safety of patients pose a serious threat, along with 

transportation, construction industry and other 

development, the probability of such damage rising, 

to the patients and families bring greater impact,  

and should cause patients, physicians, attaches great 

importance to actively cooperate with and looking for 

the ideal cure method [1-3]. In the cases of severe 

multiple injuries, it is usually treated by traditional 

methods such as the establishment of venous access 

and the control of blood pressure. although it can 

achieve a certain effect, but the effect is not good; 

Along with the development of diagnosis and 

treatment technology and continuous in-depth study 

of disease,  the injury control is used as one of the 

staging hands in the emergency condition of the 

Department of orthopedics to put the patient's life in 

the first place, Under the safe condition of the patients, 

the corresponding treatment according to the actual 

condition of the injury is beneficial for the patients to 

win the time and improve the prognosis, and is widely 

used in the treatment of severe trauma in clinical [4-6]. 

For this reason, this paper compares and analyses the 

curative effect, physiological index, severity score 

and quality of life of 169 patients with severe multiple 

injuries in orthopaedics in March 2015-March 2018, 

and explores more effective treatment methods for 

diseases. To reduce patients ' injuries and improve 

their quality of life, the specific research content is 

described as follows. 

2. MATERIALS AND METHODS 

Baseline data of our hospital in March 2015 - March 

2018 orthopaedic clinical data of 169 cases with severe 

multiple trauma were analyzed, according to the 

selected different treatment scheme is divided into 2 

groups, control group (84 cases) age 26 to 55 years old, 

the average (38.45 + 2.28) years of age, sex ratio 44:40, 

injury reasons: 50 cases of traffic injuries, 34 cases of 

construction accident injury; observation group (85 

cases) age 26-56, average (38.47±2.29) age, male and 

female ratio 45:40, injury reasons: 50 cases of traffic 

injury, 35 cases of construction accident injury, 2 

group baseline Data Contrast no significant difference 

(p>0.05), which all have been approved by the Medical 

Ethics Committee, the subjects have voluntarily signed 

a consent to the existence of mental disorders and 

treatment of contraindications excluded, and would 

actively cooperate and integrate the data. 

The control group was treated with traditional methods, 

including heart rate, blood pressure control, oxygen 

inhalation and venous access. The observation group 

was treated in the injury control department of 

orthopedics. It was divided into 3 stages. (1) The first 

stage: the clinician comprehensively assessed the 

patient's injury, made the hemostatic treatment and 

rehydration treatment in time, assessed the patient's 

physical condition in an all-round way, and carried out 

the debridement treatment to ensure the steady flow of 

blood flow and vital signs; if the symptoms of the 

extremities were more serious, the patients were more 
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serious. Clinicians need to fix their extremities 

externally with tubular braces to give priority to 

patients with life-threatening traumatic diseases.(2) 

The second stage: the medical and nursing staff 

transferred the critically ill patients to the intensive 

care unit for medical treatment, carefully monitored 

their condition and corrected the symptoms of 

abnormal coagulation, acidosis and hypothermia. At 

this stage, the clinicians should pay attention to the 

protection of the important organs of the patients and 

comprehensively regulate their physical condition. 

The internal environment of the patient's body is stable. 

(3) The third stage: after the patient's condition is 

stable to the intensive care unit, the clinician needs to 

further observe the changes of the patient's vital signs, 

strictly check all the indexes of the physical condition, 

and select the appropriate operation time according to 

the actual situation of the patient, arrange the surgical 

treatment and strengthen the fracture site. Fixed 

treatment and anti infection treatment. After operation, 

some functional exercises and rational diet plan are 

made. 

Clinical observation index and evaluation standard 

[7-8], the two groups of therapeutic effects, 

physiological indexes (activated partial 

thromboplastin time, prothrombin time and body 

temperature), injury severity score and quality of life 

were compared and observed. The standard of curative 

effect is made according to clinical medicine practice: 

if the patient's clinical symptoms are not improved or 

even aggravated, and the hemostasis is not successful, 

it is invalid. If the symptoms of the patient are relieved, 

the hemostasis is successful, the examination indexes 

are improved, and the vital signs are restored to normal, 

it is effective. If the patient's symptoms are 

significantly improved, the success of hemostasis, and 

the recovery of all injuries and vital signs to normal, is 

an effective, (effective number + significant number) / 

total number * 100%= total effective probability. 

According to the damage severity score (Injury 

Severity Score, ISS) [here has been shown a specific 

scoring system or scale, how to write, please specify] 

to be evaluated, including pelvic, abdominal, chest and 

craniocerebral parts, 75 points, score greater than 25 

points for severe injury, score 16-25 points in injury, 

score Less than 16 points were minor damage. 

According to the Boston Health Questionnaire (Short 

Form 36-item Health Survey, SF-36 scale), the quality 

of life of the patients was judged. The 3 indexes of the 

role limitation, the physiological function and the 

social function were taken, and the scores were 100 

points, and the score was proportional to the quality of 

life. 

Statistical processing: the aid of SPSS21.0 software, 

normal measurement and counting data are used (+ s) 

and [n (%) respectively, and T and test are used 

respectively, and P < 0.05 is statistically significant 

for the difference comparison. 

3. RESULTS 

Compared to the control group, the total effective 

probability of the observation group was higher in 2 

groups (p<0.05, see details in table 2). 

Comparison of 2 groups of physiological indicators. 

Compared to the control group, the activation time 

and the prothrombin time of the 2 groups were better 

than those in the control group (P < 0.05, see details 

in table 2). 

Compared with the control group, the severity score 

of injuries in the two groups was lower (P < 0.05, see 

details in table 3). 

Table 1 The Groups

Group(cases) Inefficient rate Effective rate 
Explicit effective 

rate 
Total effective rate 

Control group(84) 17(20.24) 30(35.71) 37(44.05) 67(79.76) 

Observation 

Group(85) 
3(3.53)a 31(36.47) 51(60.00)a 82(96.47)a 

2x  11.3045 0.0105 4.3079 11.3045 

aP ＜0.05 ＞0.05 ＜0.05 ＜0.05 

Note: aP < 0.05 for comparison between groups 

Table 2 Comparison of 2 Groups of Physiological Indexes (+ s) 

Group(cases) 
Activated partial thromboplastin 

time(s) 
Prothrombin time(s) Body temperature(℃) 

control group(84) 39.87±2.64 17.56±5.38 34.20±0.50 

observation group(85) 28.60±0.30a 12.18±2.10a 36.85±0.52a 

t 39.1044 8.5819 33.7635 

aP ＜0.05 ＜0.05 ＜0.05 

Note: aP < 0.05 for comparison between groups. 

Table 3 Comparison of Severity Score of Injury between the Two Groups 

Group(cases) Role restriction Physiological function Social function General health 

232

ACADEMIC PUBLISHING HOUSE

International Journal of Computational and Engineering



control group(84) 65.56±10.30 68.64±10.45 67.70±11.42 67.65±10.60 

observation group(85) 78.60±11.40a 80.70±11.63a 81.85±11.64a 80.76±11.58a 

t 7.7995 7.0880 7.9761 7.7643 

aP ＜0.05 ＜0.05 ＜0.05 ＜0.05 

Note: aP < 0.05 for comparison between groups.

4. CONCLUSION 

Comparison and analysis of traditional methods and 

damage control of orthopaedic treatment efficacy, 

physiological indicators. The results showed that the 

total effective probability of the observation group 

was 96.47% higher than that of the control group 

79.76%, and the active partial thromboplastin time 

(28.60 + 0.30) s, the prothrombin time (12.18 + 2.10) 

s and the temperature (36.85 + 0.52) C were 

compared with the control group. The results of 

[9-10], Liao Yongjun, Du Lanxiang and Cai Pengshan, 

Fan Lei et al. [27.5 + 3.7) s and prothrombin time 

(12.15 + 1.17) s were higher in the study group than 

in the control group. Tips: the patients with severe 

multiple injuries can improve their clinical symptoms, 

achieve successful hemostasis, restore the patient's 

vital signs to normal and optimize the physiological 

indexes by using the injury control department of 

orthopedics. The scores of 2 groups of injury severity 

and quality of life were compared. The results showed 

that the score of pelvic, abdominal, chest and head 

injuries (8.20 + 1.06), (9.15 + 1.04), (7.18 + 0.07), 

(7.18 + 0.07) and (7.20 + 1.08) in the observation 

group were lower than those of the control group, and 

the overall health score (80.76 + 11.58) was compared 

with the control group (67). .65 + 10.60) is high, and 

has higher consistency with the results of Wang 

Junqiang, Zhao Chunpeng and other [11] reports. Tip: 

Patients with severe multiple injuries have a 

significant effect on orthopedic treatment, which 

helps to reduce the severity of injury and improve the 

quality of life. 

The analysis in the 1th stage, the clinical physician to 

the patient actual injury condition to be 

comprehensively evaluated, may prioritize the 

life-threatening safety person, the guarantee patient 

life, the prompt infusion, the hemostatic treatment, 

may increase the hemostatic success rate, and closely 

observes the patient vital signs change situation and in 

the 2nd stage corrects its low temperature to be 

Stabilize the internal environment of patients and the 

3rd stage to further observe the patient's vital signs, 

strengthen the examination of the indicators, all help 

to restore the patient's vital signs to normal, promote 

the improvement of curative effect and the patient 

Physiological Index optimization, significantly 

improve the patient's clinical symptoms [12-13]. In 

the first stage, a comprehensive assessment of the 

patient's physical condition, debridement and fixed 

injury to the patients with severe extremities can 

reduce the injury caused by moving or moving, 

aggravating the condition and reducing the patient's 

injury; the clinician strengthens the stability of the 

patient's blood flow mechanics. The success of blood 

makes the effect more effective. In the second stage, 

the medical staff will transfer the seriously injured 

patients to the intensive care unit after the treatment 

of the patient's rehydration fluid and hemostasis, and 

then carry out the disease monitoring and timely 

correction of the abnormal coagulation function, 

which can optimize the physiological indicators of the 

patients and shorten the activation time of some 

thrombin and the prothrombin time. Moreover, 

strengthening the protection of vital organs is 

beneficial to improve the prognosis and the quality of 

life of patients. In addition, clinicians make targeted 

adjustments to the specific physical conditions of 

patients, and formulate a reasonable diet plan for 

them to achieve a balanced diet, which is conducive 

to improving their nutritional status and internal 

environment, promoting the optimization of patients' 

physiological indicators, and alleviating their 

abdominal cavity, craniocerebral and other injuries 

[14]. In the third stage after the patient's condition is 

stable, in order to improve the effect of the operation, 

the doctors and nurses do all the preparations before 

the operation, the examination of various indexes and 

the corresponding treatment, which is beneficial to 

provide good internal and external conditions for the 

surgical treatment and promote the improvement of 

the patient's condition; and the treatment of fracture 

fixation and anti infection should be given. It is 

helpful for the patients to recover after operation, and 

to guide the patients to carry out certain functional 

exercises after operation. It can gradually restore the 

patient's limb function, reduce the occurrence of 

dysfunction, and improve the quality of life, such as 

physiological function, social function, and so on. The 

treatment plan of the injury control department of 

orthopedics, according to the patient's condition, is 

not only beneficial to obtain the ideal treatment effect, 

but also save the patient's life, provide the good 

condition for the later operation treatment, facilitate 

the operation to carry out smoothly, and promote the 

patient's prognosis to improve. It should be noted that 

simple external fixation should be performed for 

patients with severe multiple injuries with femoral 

fractures, and their contraindications and indications 

should be understood, and the safety of the patients 

and the improvement of the prognosis should be 

ensured. This study is restricted by time, sample size, 

environment and other factors. It is not an analysis of 

the complications of patients in the Department of 

orthopedics. 

Summarized above, compared with the traditional 

methods, the clinical effect is more obvious in the 
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clinical treatment of severe multiple trauma patients 

with injury control department of orthopedics. It can 

improve the clinical symptoms and successful 

hemostasis of the patients, optimize the physiological 

indexes and the vital signs, and reduce the severity of 

the patients' injury and improve the quality of life. It 

is worth popularizing and applying. 
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Abstract: By interviewing and investigating four 

college students on the well-being scale MHQ and 

SWB, the overall well-being of poor students in 

Colleges and universities is lower than that of 

non-poor students. From the perspective of the 

dimensions reflected in the questionnaire and the 

comparative analysis of the differences between 

demographic variables and the well-being of poor 

students, this paper intends to analyze the factors that 

affect the well-being of poor students in Colleges and 

Universities from the following aspects: economy, 

environment, thoughts and psychology of poor 

students. 

Keywords: Happiness; Poor College Students; 

Influencing Factors 

 

1. INTRODUCTION 

The research of happiness in China started late, and 

the research on the happiness of poor college students 

is relatively few. It is of positive and practical 

significance to pay attention to the level of happiness 

of poor students and analyze the factors that affect 

their happiness, so as to grow up and achieve a 

harmonious society. 

2. RESEARCH OBJECTS AND METHODS 

2.1 Research Object 

In order to ensure the representativeness and scientific 

of the sampling, factors such as school, gender, 

whether it is the only child, region (rural/urban), 

character and so on are taken into account in the 

sampling process. Specifically, 156 college students 

were selected from each of the four universities in 

Jiangxi Province for interview and questionnaire 

survey. A total of 624 questionnaires were sent out 

and 592 valid questionnaires were recovered. The 

survey results were classified and counted. 

2.2 Research Methods 

Questionnaire survey and interview were used to 

collect data and SPSS 16.0 was used for statistical 

analysis. 

Multiple happiness questionnaire, compiled by Dr. 

Miao Yuanjiang), hereinafter referred to as MHQ, 

which integrates subjective well-being and 

psychological well-being organically, and is used in 

college students to obtain satisfactory reliability and 

validity. It is currently a relatively recognized and 

comprehensive scale, which has no good coverage for 

social well-being evaluation module. From the five 

dimensions of social well-being proposed by Keyes 

(1998), this paper uses the SWB questionnaire [1, 2], 

hereinafter referred to as SWB, to interview and 

survey 624 college students in four universities. 

According to an index of poor students in the 

comprehensive happiness questionnaire, there are two 

modules (psychological well-being and subjective 

well-being), nine dimensions (life satisfaction, 

positive emotion, negative emotion, life vitality, 

health concern, self-worth, friendly relationship, 

altruistic behavior, personality growth) and five 

dimensions (Social Integration) of social well-being 

module in the SWB questionnaire for college students, 

social identity, social contribution, social realization 

and social harmony) to compare the happiness of poor 

students and non-poor students, and to analyze the 

factors affecting the happiness of poor students in 

Colleges and universities. 

Interview method, in which four open-ended 

questions were interviewed, including: views on 

happiness, what aspects of happiness are covered, 

what situations or events reflect happiness, and how 

to enhance your happiness. Around this range, we can 

talk freely, get rich and vivid qualitative information, 

and make up for the information that the 

questionnaire did not get, as Table 1 and Table 2. 

2.3 Statistical Results 

In general, the happiness of college students is at a 

good level. Among them, the dimensions of life 

vitality, friendly relationship, altruistic behavior and 

health concern of poor students are slightly higher 

than those of non-poor students in MHQ 

questionnaire survey, and poor students are satisfied 

with life On the other hand, the social well-being of 

college students shows that their overall attitude to 

society is positive, and the overall social well-being 

of poor college students is lower than that of non-poor 

college students Degree. In the MHQ and SWB 

questionnaire survey, there are differences in the 

demographic variables of happiness of poor college 

students. 

3. FACTORS AFFECTING THE HAPPINESS OF 

POOR COLLEGE STUDENTS 

By analyzing and interviewing the contents and 

dimensions of the questionnaire (including five 

dimensions of life satisfaction, positive emotion, 

personality growth, self-worth, negative emotion and 

social well-being), and by analyzing the differences in 

the demographic variables of the well-being of poor 

college students, this paper puts forward the 

influencing factors of the well-being of poor college 

students. There are five main influencing factors: 
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social support, economic status, family environment, 

the ideological and psychological status of poor 

students. 

Table 1. List of happiness of college students (MHQ) 

 Project 
Life 

satisfaction 

Positive 

emotion 

Negative 

emotion 

Life 

vitality 

Health 

concern 

Altruistic 

behavior 
Self-value 

Friendly 

relationship 

Personality 

growth 

Happiness 

index 

Poor students M 4.23 4.11 2.85 4.67 5.74 5.73 5.12 5.37 4.46 6.6 

 SD 1.06 1.23 1.20 1.03 0.96 0.88 0.57 1.21 0.65 1.08 

Non 

poor students 
M 4.32 4.25 1.86 4.53 5.57 5.52 5.26 5.02 4.61 6.8 

 SD 1.12 1.13 0.91 1.12 1.06 1.09 1.11 1.28 1.02 1.12 

Table 2. Summary of social well-being of college students (SWB) 

 Project 
Social 

integration 

Social 

identity 

Social 

contribution 

Social 

realization 

Social 

harmony 

Social 

happiness index 

Poor students M 3.82 4.32 4.64 4.54 4.31 6.2 

 SD 0.73 0.62 0.80 0.68 0.75 0.97 

Poor students M 4.31 4.53 4.78 4.77 4.63 6.9 

 SD 0.65 0.69 1.03 0.86 0.52 0.84 

Social support: to fundamentally solve the problem of 

poor students requires more long-term and 

unremitting social support and create a good social 

atmosphere. The social assistance system with the 

national student loan as the main channel provides the 

basic guarantee for poor students to enter the school, 

but the comparison of the environment will cause the 

poor students to have greater pressure on the gap 

between their own conditions and those of others. For 

example, the poor male students feel more social 

pressure and family responsibility than the poor 

female students and the poor urban students compared 

with the poor rural students, which results in the good 

fortune of the poor male students and the poor urban 

students Many dimensions of happiness are affected. 

As an external factor, the support of state and society 

influences the happiness of poor students through 

personality, emotion, cognition and many other 

aspects. Therefore, social attention and support should 

not only give poor college students material and 

policy incentives, but also pay attention to both “fish” 

and “fishing”. The society should give correct 

guidance, so that they can experience the warmth, let 

the poor students feel the care of the spring breeze, 

and feel that they have the value of dedication and 

social value. 

Economic status: in the debate on the relationship 

between happiness and economic status, some 

researchers believe that economic status is positively 

related to happiness; others believe that the negative 

impact on happiness is only when the economic status 

is very poor, if people’s basic material needs are 

guaranteed, the impact of economic status on 

happiness is very small. Through the questionnaire 

survey and interview, it shows that the economic 

pressure of the poor students, especially the non-only 

child students, the poor male students and the poor 

urban students is greater, which has become an 

important influence on their happiness. In the process 

of making a lot of judgments and decisions, the 

economic situation has obviously become an 

influential factor, leading to the poor students’ low 

level of personality growth, self-worth, life 

satisfaction and other dimensions. Although the poor 

students solved the basic enrollment needs through 

financial support, most of them are still at the lowest 

living standard line, and now some college students 

compare frequently, so that they have The amount of 

money and wealth as a measure of happiness and 

success of the main standard, in the network platform, 

public opinion place to show off wealth, that the more 

money has the more happiness. Poor students often 

worry about their tuition fees and daily living 

expenses. They not only live a life of reducing clothes 

and food on campus, but even the most basic needs 

are difficult to meet. This kind of utilitarian cognition 

causes more pressure on the poor students who are 

lack of material conditions. The basic needs of the 

poor students are not met, which leads to their growth 

and development being affected. In this environment, 

the well-being of the poor students is affected. 

Family environment: some studies have shown that 

family factors play a decisive role in the development 

of college students, not family economic conditions, 

but family education mode, which indirectly affects 

the development of college students through coping 

with stress, and has an important impact on the level 

of happiness and self-esteem of college students [2]. 

Compared with extroverted poor students and male 

poor students, introverted poor students feel lower 

emotional warmth and understanding factors in their 

parents’ upbringing, and feel higher punishment, 

harshness, mother’s rejection, excessive interference 

and excessive protection of their parents. The research 

shows that parents of authoritative parenting have a 

positive attitude towards their children, respond 

positively to their children’s needs, respect and 

encourage their children to express their opinions and 

opinions, which has the best effect on the 

development of children and the establishment of 

parent-child relationship. This kind of children have 

strong self-control ability, self-esteem and 

self-confidence, friendly to people, strong 

interpersonal skills, and good at solving problems. 
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But if the parents are very strict, often punish the 

children, and the parents often make noise, the 

children growing up in such a family are more 

inclined to inferiority. However, there is a negative 

correlation between self-abasement and happiness of 

college students. The establishment of warm, mutual 

trust, support and tolerance of parent-child 

relationship plays an important role in children’s 

cognitive and mental health, emotional development, 

and the well-being of the whole family. 

4. CONCLUSION 

Poor students’ Ideological and psychological 

conditions: some studies have shown that the 

importance of love, emotion and belief is positively 

related to the state of happiness. Such individuals are 

more likely to experience positive emotions and have 

higher happiness. The results show that the female 

poor students are less independent than the male poor 

students, the urban poor students feel more pressure 

and comparison than the rural poor students, and the 

only child poor students are not good at seeking help. 

These factors have an impact on poor students’ 

thoughts and psychology. The research shows that 

there is a negative correlation between the importance 

of humility and happiness. Such individuals 

experience fewer positive emotions and less 

happiness. Poor students are significantly lower than 

non-poor students in positive emotion, personality 

growth and negative emotion, which shows that the 

correct guidance of poor students’ thoughts can make 

poor students establish correct three outlooks, 

encourage poor students to pursue a better future, 

overcome immediate difficulties, generate positive 

self-efficacy, and experience more positive emotion 

and happiness. Because of economic poverty and 

material scarcity, many poor students are 

self-sufficient on the surface, but in fact, there are 

inferiority and fragility in their heart. As a result, their 

social ability is low, they are divorced from the 

collective, they are afraid to express themselves, and 

their self-confidence is restrained, so they have less 

positive emotional experience. This difference is 

related to the psychological characteristics of the poor 

students. Poor biomass life is relatively poor, 

ideological and psychological conditions are affected 

to a certain extent, affecting their feelings of 

happiness. 
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Abstract: This paper presents a design of forest fire 

monitoring system based on beidou location. The 

system designs corresponding fire monitoring and 

control points, monitors and tests the temperature and 

humidity, smoke concentration, flame and other 

indicators of the forest, and uploads the geographical 

location and relevant monitoring information to the 

information processing system in real time. The 

monitoring index of the information processing 

system is analyzed and the corresponding warning 

value is designed. When the index reaches the 

warning value, the alarm is issued and the position 

where the alarm occurs is provided. The design 

scheme and results of the system provide theoretical 

basis and practical cases for the fixed-point 

prevention and control of forest fires and have 

important application value. 

Keywords: Forest environment; Beidou positioning; 

Early warning val 

 

1. INTRODUCTION 

China’s vast territory, complicated terrain, climate 

diversity, forest type and distribution of each different, 

plus have different social and economic development 

level, forest fire situation is quite different in each 

place, the forest fire prevention work faces the task of 

very difficult. Into the 21st century, China faces the 

challenge of ecological environment protection and 

development. To protect the environment, to maintain 

the forest ecological balance and ensure sustainable 

development of national economy, to complete six big 

engineering system, efforts to do a good job of forest 

environmental health protection more and more 

important. So, it is meaningful to have real-time 

monitoring and control system in the research of the 

forest environment. 

2. BASIS AND SIGNIFICANCE OF TOPIC 

SELECTION 

In the environment of human existence, forest is a 

very important resource for human beings. And 

forests are also the protectors of the earth’s balanced 

ecology. However, human social activities are too 

frequent and a little out of control. Due to these 

reasons, every situation of the natural environment, 

even the frequency of forest fires, is caused. The 

consequences of this not only threaten human life and 

property, but also cause the deterioration of the 

ecological environment. How can future generations 

survive? In the news reports, we often hear about 

these forest fires. Among 6000 people who went to 

the fire site, there was a forest fire in Weng River 

Nature Reserve in the south of Heilong River. 

According to recent news reports in Harbin, the fire 

continued until the reporter’s release. According to 

the international statistics, the damage caused by 

forest fires is about 350 million hectares in the world 

every year [1]. 

The fire has brought great loss to people’s life and 

property. At present, the urgent task for everyone in 

the world is to protect the forest environment, so 

advanced monitoring products and systems are used 

to prevent and control forest and wasteland fires. 

According to the terrible situation of forest and 

wasteland fires in the world, a new scheme of forest 

fire prevention and control system based on Beidou 

Positioning is proposed. In order to solve the various 

adverse factors of forest environmental protection, a 

help system is designed to solve these problems. The 

system can measure the information of environment 

change, and can establish database and experience 

model through long-term data monitoring, predict the 

probability of forest fire through algorithm, provide 

technical support and scientific decision-making for 

forest fire protection, reduce and avoid fire loss 

through reasonable allocation of resources. This 

method is widely used. 

The significance of this system is: in the field of 

modern technology, temperature and humidity data 

acquisition technology has an important application, 

many industrial production and environmental 

protection projects have strict requirements on the 

production quality of temperature and humidity. The 

traditional data acquisition device mainly transmits 

data through cable, which has the characteristics of 

fast transmission speed and high reliability [2-5]. 

However, the wired connection is very difficult in 

some bad environment, so the data transmission is 

realized by GSM module. This system has the 

characteristics of low cost, low power consumption, 

low complexity and low rate. This design uses 

low-cost electronic devices, but plays a great role. If 

these are used in the forest environment, it will bring 

unexpected results. At the same time, it can make its 

own strength for the development of forest 

3. OVERALL DESIGN OF THE SYSTEM 

3.1 Principle of scheme design 

The following principles shall be followed in 

determining the overall design scheme of the forest 

fire monitoring system based on Beidou Positioning: 

(1) advanced principle Keep the inheritance of 
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technology, make full use of mature technology, make 

bold innovation, combine with the actual situation in 

China, formulate a realistic and feasible development 

route, and ensure that the overall technical level of the 

system is synchronized with the international 

advanced technology. 

(2) Principle of expansibility from the aspects of 

structure design, modularization design and hardware 

design, good expansibility is guaranteed, so as to 

ensure that the new technology can be easily applied 

to the system, and at the same time, it will not affect 

the use of other resources of the system.  

(3) Economic principle the economy of forest 

environmental monitoring system refers to the cost 

performance. So, in the whole research system, not 

only the practicability of the system but also its cost 

should be considered. Therefore, the system will use 

cheaper temperature and humidity sensors, smoke 

sensors, and cameras that are not too expensive to buy 

high-precision and high-cost equipment. Assessment 

and evaluation reform. 

3.2 Overall design of forest environmental protection 

system 

Based on the Beidou Positioning forest fire 

monitoring system, this design applies many 

advanced technologies, such as GSM, which is very 

popular now. It is very convenient to use GSM 

network, and it is much easier to operate in forest 

environment. The main function of this design is to 

control the whole system through the main control 

chip, then the sensor module collects the required data 

and sends it through the communication module. The 

main control chip processes the collected information 

into the required information data. At the same time, 

the storage module should be set to store the collected 

information. Another thing to consider is the power 

supply. Because there are no fixed power supply 

facilities in the forest, then the low consumption 

design scheme must be selected in the design. The 

power scheme adopts dual power mode, a large 

capacity rechargeable power supply, and a solar 

charging module, which can charge the power supply. 

The following figure is an overall structure Figure 1. 
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Figure 1. Overall structure diagram 

As can be seen from the above figure, the power 

supply is an important part, and the main control chip 

and sensors can only work under the normal power 

supply. In normal operation, data is collected by 

sensors and then transmitted by wireless module. 

After that, it needs to be processed on the main 

control chip, because the collected data is analog data, 

but the analog data is generally incomprehensible, so 

it needs to be converted, which are all realized on the 

main control chip. The processed information can be 

stored and queried in the memory. According to these 

data, we can also make corresponding analysis. It is 

very helpful for the future design to summarize the 

results of each analysis. 

4. HARDWARE DESIGN OF THE SYSTEM 

4.1 Circuit Design of Fixed Node 

Fixed nodes are actually sensor nodes. The task of 

this part is to collect data with fixed nodes in the 

selected position in the forest environment, mainly 

collecting temperature, humidity, smoke 

concentration and other data. The fixed node transfers 

the collected data to the processing module after 

passing through the digital to analog conversion 

module, and then the processing module analyzes, 

processes and stores the collected data. Next comes 

the wireless communication module, after arriving at 

the wireless communication module, after a series of 

processing, transmission, storage and other data will 

be transmitted to the display terminal. 

4.2 Circuit Design of Sensor Module 

This temperature and humidity sensor has many 

advantages including the calibrated temperature and 

humidity composite sensor, the output signal is 

completely digital signal, which greatly facilitates the 

use of everyone. Digital module acquisition 

technology and temperature and humidity sensor 

technology are the two new technical support. With 

this technology, the reliability and stability of 

products can be guaranteed. This sensor uses NTC 

temperature measuring element. In addition, the 

sensor uses resistance humidity sensor. Guangzhou 

Aosong Co., Ltd. has produced the integrated digital 

sensor of wet temperature. The sensor has an 8-bit 

microcontroller with high performance. When the 

local humidity and temperature are collected in real 

time, the microcontroller is connected by a simple 

circuit. It can use a simple, single bus to communicate 

with single chip microcomputer DHT11, only need an 

I/O port. In the way of using check and verification, 

the real-time data of microcontroller is 40-bit data of 

humidity and temperature sensor data, so as to 

effectively ensure the accuracy of data transmission. 

Compared with other sensors, DHT11 has the 

advantages of low power consumption, 5V power 

supply voltage and average maximum current of 

0.5mA. 

5. SOFTWARE DESIGN OF THE SYSTEM 

The upper computer should extract the address 

information and temperature information. According 

to the different address data extracted, the program 

selects which text box to display the data in. Enter the 

main cycle, receive the data transmitted by the 

network card, extract the address, temperature and 

other relevant data through the algorithm; judge 

whether the obtained temperature and humidity data 
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address is a new address, if not, update the 

temperature and humidity data, if so, do not update 

the temperature and humidity data, and display the 

original data; after the display program finishes 

processing, restart the next cycle. 

In the overall design process, in the serial port, key, 

display and other specific design. The design of the 

serial port is basically similar to that of other serial 

ports, including defining the serial port object, 

specifying the serial port name and query mode, 

opening the serial port in read-write mode, setting the 

baud rate to 9600 bits, setting the data bit to 8 bits, 

setting the parity check to no check, setting the stop 

bit to 1 bit stop bit, setting the data flow control to no 

data flow control, setting the delay to delay 1 Several 

basic serial port settings such as 00ms. Reading the 

serial port data is actually reading and displaying the 

specific environmental parameters monitored by the 

sensor. The temperature and humidity data are 

collected and uploaded to the upper computer in the 

form of serial communication. The smoke 

concentration and flame monitoring are displayed in 

the upper computer in the form of pictures, and the 

upper computer receives and analyzes the data, and 

then displays the analyzed value in the corresponding 

position of the already drawn interface. These are 

determined by the software program, as Figure 2. 
Upper computer 
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Figure 2. Software structure diagram 

Based on the chapter of Beidou forest environment 

monitoring system software design, in the process of 

designing the software system, relying on the main 

content of this design and the modular structure of 

hardware, the general basic requirements are clear 

objectives, clear master-slave, and modular 

construction. It mainly introduces the software design 

part of temperature sensor, the software flow chart 

and analysis of temperature and humidity sensor, as 

well as the relevant pseudo code, which is more 

concise and clear analysis. Next, it introduces the 

software design part of the upper computer, as well as 

the flow chart and analysis of the upper computer. 

Compiling pseudo code makes it clearer. However, 

there are many ways to design software, which must 

be learned constantly. 

6. CONCLUSION 

The main content of this paper is to design a real-time 

monitoring system for the internal environment of the 

forest environment, such as temperature and humidity, 

smoke concentration, and set appropriate 

environmental values. The main task is to complete 

the key technology research of environmental 

parameters and the design of environmental 

monitoring system. Among them, the real-time 

monitoring of temperature and humidity, smoke and 

flame in the environment is the main research content. 

Through real-time monitoring whether there is smoke 

in the forest environment, it can be found whether 

there is a fire in the forest and alert the alarm. At the 

same time, when the monitored smoke concentration 

reaches a certain threshold, the environment proves 

that the forest may be dangerous. Based on these data, 

we can check and adjust the living environment of 

trees in the forest, so that flowers, plants and trees can 

grow in the best condition. 
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Abstract: This design is based on the urgent 

requirements of telemedicine in today's society. Using 

GSM technology. Designed for the elderly the young 

and the sick, in case of emergency, the physiological 

parameters of patients are detected by the system, and 

preliminary inquiry is conducted by video technology. 

The system can collect temperature and heart rate 

information of patients GSM is used to upload the 

collected data to the remote server. The medical staff 

can observe the patient's physical condition and 

analyze the patient's condition based on the data 

collected, to better treat patients. A preliminary 

diagnosis scheme is proposed to provide data for 

further diagnosis. The system is divided into data 

acquisition module, communication module, video 

module and WEB display module. 

Keywords: Physiological Parameters; Human Body; 

GSM; WEB 

 

1. INTRODUCTION 

Due to the rapid development of Internet of things 

technology and network technology. People have 

higher and higher requirements for physical health. 

Telemedicine data collection of physiological 

parameters of human body is an important application 

of Internet of things technology in intelligent 

development. By using physiological parameter 

sensors to monitor patients in real time. And send the 

collected physiological information of patients to the 

remote central server through the network, to allow 

medical staff to observe patients' physiology in real 

time, Family members can also see the patient's 

physical state in real time. Such telemedicine 

monitoring systems have been tested in foreign 

countries; Telemedicine is sure to play an important 

role in future medical development. 

2. BASIS AND SIGNIFICANCE OF TOPIC 

SELECTION 

In the previous medical system, patients can only see 

a doctor when they come to the hospital. In a series of 

related comprehensive examinations, they can 

understand the patient's physical condition. The 

doctor then judges the patient's condition through the 

results of the examination and then cures the patient, 

which brings a lot of inconvenience to the patient, and 

the efficiency is not high. The real-time remote 

primary diagnosis system based on the Internet of 

things technology is a set of system for real-time 

monitoring of patients' physiological parameters. It 

provides blood pressure, body temperature and other 

related measurements, and uses real-time video 

technology to provide the professional medical staff 

with a preliminary diagnosis and rescue mode, so as 

to win valuable treatment time for patients and 

facilitate further treatment in the hospital. Patients 

with chronic diseases do not need to go to the hospital 

often to get the doctor's remote diagnosis, timely 

detection of abnormal changes in patients' 

physiological conditions [1-4]. The real-time remote 

primary diagnosis system based on the Internet of 

things technology is to monitor the patient's 

temperature and blood pressure parameters by using 

the temperature monitor and the barometric blood 

pressure sensor, and upload the data to the service 

center of the hospital through GSM. Through the 

video acquisition system, it is convenient for 

professional medical staff to carry out preliminary 

physical examination, analyze the patient's condition, 

and give a reasonable treatment plan. The real-time 

remote primary diagnosis system based on the 

Internet of things technology can not only treat the 

sudden disease reasonably, but also detect the disease 

and prevent the chronic disease as soon as possible, 

and also alleviate the current shortage of public 

medical resources. Now the research of this system 

becomes more and more important. 

3. FEASIBILITY ANALYSIS OF THE SYSTEM 

The main purpose of feasibility analysis is to further 

clarify the objectives, scale and functions of the 

system. The background and necessity of the system 

development are investigated and analyzed, and then 

the preliminary scheme of the system development is 

put forward according to the demand. From the 

economic, technological and social aspects of analysis 

and research. The feasibility analysis of the system 

includes the following aspects.  

3.1 Technical Feasibility  

It is to judge the possibility of success under the 

condition of limited development time and cost 

through the evaluation of technical risks and the 

technical ability and work basis of developers. 

Whether the software and hardware meet the needs of 

developers? The real-time remote primary diagnosis 

system based on Internet of things technology adopts 

the combination of upper computer and lower 

computer. In terms of software, the flexible use of JSP 

provides good conditions for developers to program. 

In terms of hardware, the speed of hardware update is 

inversely proportional to the price, and the speed is 

increasing and the price is decreasing. Therefore, the 
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needs of the system can be realized through the 

hardware platform.  

3.2 Economic Feasibility  

Economic feasibility refers to whether the 

implementation of this program can strive for 

economic resources, mainly to evaluate the economic 

benefits of the project, that is, the cost and income 

required for the implementation of a policy program. 

The development funds of this system are economical, 

durable and low-cost sensors. The cost of this system 

is acceptable to most people, so this system is 

economically feasible. 

3.3 Operational Feasibility  

the real-time primary diagnosis system based on the 

Internet of things technology adopts the modular 

design. The connection between modules is simple. It 

only needs simple operation for users and is suitable 

for a wide range of people. The upper computer 

interface design is clear at a glance. For the novice, 

the operation can be handy, and can meet the needs of 

many users. 

3.4 Development Environment Feasibility  

the system is developed in a relatively stable 

development environment and equipment. The 

equipment adopts notebook or desktop computer, 

equipped with Windows operating system, equipped 

with ecplice, KEIL, STC-ISP, together with related 

sensors and MCU development board, a complete set 

of development tools. To sum up, the development 

goal of this system has been clear, which is feasible in 

economy and technology, with less investment and 

quick effect. So, the development of the system is 

feasible 

4. HARDWARE DESIGN OF THE SYSTEM 

The design of the real-time remote primary diagnosis 

system based on the Internet of things technology is 

to upload the physiological data of patients measured 

by each physiological sensor to the central server 

through the GSM module, and the medical staff can 

analyze the data displayed on the central server, so as 

to understand the patients' condition and better 

diagnose and treat them. In this system, the 

physiological sensor is the basis of the system, to 

collect the physiological parameter information, using 

GSM technology as the communication mode, the 

central server is used for medical staff to monitor the 

patient's condition. In this chapter, we will design the 

communication module of the real-time remote 

primary diagnosis system based on the Internet of 

things technology, so as to build the framework of the 

whole system. 

4.1 Communication Architecture Design of 

Physiological Parameter System 

The design of the communication module of the 

system, through the GSM module for network 

communication, is simply that the physiological 

sensor carried by the patient will upload the collected 

data to the central server through the GSM 

communication module. The wireless communication 

module based on GSM technology is used to realize 

the transmission of physiological data. In order to 

realize data display, a web page is developed on the 

server to display relevant parameters. The sensor node 

for collecting physiological parameters is the sensor 

for collecting body temperature and blood pressure, 

and sending remote data through Internet. The central 

server is located in a remote medical institution, 

which is responsible for connecting patients from all 

over the world, receiving patients' physiological 

information through the Internet, storing and 

displaying it for medical guardians to monitor and 

diagnose online. 

GSM module is a functional module which integrates 

GSM RF chip, memory, baseband processing chip, 

power amplifier and other devices into a circuit board, 

and has independent operating system, GSM RF 

processing, baseband processing and provides 

standard interface, as Figure 1. 

 
Figure 1. Overall structure diagram 

4.2 Design of Wireless Communication Module based 

on GSM 

The sim900a module supports the 2G/3G/4G micro 

SIM card of China Mobile, but all the signals are 2G. 

Because this is a GSM module, the GSM does not 

support the telecom SIM card, of which China Mobile 

has the best compatibility. The 2G service of China 

Unicom card has been stopped in some parts of China, 

and it may not be used. Change the mobile card. Plug 

in the card first and then start the power supply. Do 

not unplug the card with electricity. This system uses 

sim900a module to realize the communication 

module. 

4.3 Physiological Parameters Monitored by 

Acquisition System 

The temperature and blood pressure sensor can be 

used to detect the two physiological parameters of 

blood pressure and body temperature. The collected 

data is sent to the remote server through GSM 

communication. The sensor is composed of heart rate 

detection circuit, body temperature signal circuit and 

other circuits in combination with the communication 

module. 

Low power consumption has always been an 

important issue to be considered in system design. 

Temperature and blood pressure sensor include digital 

temperature sensor, blood pressure sensor, A/D 

conversion module, microprocessor and 

communication module. The digital temperature 

sensor detects the patient's temperature information, 

and the blood pressure sensor detects the patient's 

heart rate information. The digital temperature sensor 

uses DS18B20 digital temperature sensor produced by 

halfplanar. The output voltage of the sensor is 2.3 ± 

0.55mv, and the range is - 10 ~ 90℃, which is mainly 

used for temperature measurement. The DS18B20 
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sensor node supplies power to the system through a 

transformer of 220V/13V, the 13V voltage of four 

batteries is converted to 12V through lm7812, and 

12V is converted to 5V through lm7850. 12V is 

converted to - 5V through tp7606. The MCU of 

sensor node uses STM32 chip. STM32 is a kind of 

low-power, high-performance CMOS 8 

microcontroller, whose data memory is 8K 

programmable memory. Its core is MCS-51 core, 

which has the functions that traditional 51 single chip 

microcomputer does not have. It contains 8-bit 

flexible CPU and on-chip programmable flash 

memory. Therefore, STM32 chip has the 

characteristics of high flexibility and high efficiency. 

STM32 has 8-channel 24-bit resolution A/D converter. 

After amplifying the collected signal, it is directly 

sent to the processor for a/D conversion, and the 

output analog signal is converted into digital signal, 

and the conversion relationship is: V test = (VCC/212) 

[A/D]. Where, V measurement is the signal voltage 

after amplification; VCC is the reference voltage; and 

[A/D] is the corresponding number after a/D 

conversion. According to the corresponding 

characteristics of temperature and voltage of 

temperature sensor ts105-3, the relationship between 

temperature and voltage can be deduced, V 

measurement = (0.4/15)*(t-25) n, where n is the 

amplification factor. Each digital temperature sensor 

can send the measured temperature data to the remote 

server through the GSM module. 

4.4 Design of Wireless Video Module 

360-degree HD camera: the camera has three video 

resolutions to choose from. You can adjust the video 

parameters at will to meet the user's various browsing 

requirements. The built-in microphone can realize 

voice acquisition to monitor the field voice remotely; 

it can also be connected with an external speaker to 

transmit the voice to the field remotely to realize 

two-way intercom and other functions. It adopts 

M-JPEG compression format, with its own pan tilt, 

supporting 120° up and down, 270° horizontal 

rotation, small and beautiful appearance, convenient 

installation, suitable for various occasions. At the 

same time, the built-in web server supports multiple 

web browsers to watch videos and set parameters. All 

data is transmitted through one port, so that users can 

set the network. HD camera supports 802.11b/g/n 

protocol, can be built-in WiFi module, external alarm 

detector, and flexibly set up wireless monitoring 

environment. UPnP is supported, and automatic port 

mapping can be implemented on routers. It supports 

mobile frame test and protects the site in all aspects. 

The camera has its own infrared, with a visual range 

of five meters in the field at night. Users can use 

mobile phones or computers to watch, 24-hour 

real-time monitoring and support the permission 

settings of three-level users, as well as remote 

upgrade. The external alarm can send alarm 

information to the alarm server through email, FTP 

and so on. Each device in the module has only one 

device number. After the device is burned into the 

device and connected to the network, the domain 

name can be used to access the device. It has the 

functions of multi-screen viewing, recording and 

video playback, etc. 

5. CONCLUSION 

The system is designed on the basis of Internet of 

things technology. Through GSM, a set of acquisition 

module is designed to collect the physiological 

parameters of patients; a GSM transmission module is 

designed to transmit the collected body temperature 

and heart rate data; a set of Web project for display 

and video is developed on PC. In this paper, the 

principle of GSM implementation is briefly 

introduced, mainly the transmission module and data 

acquisition module of the patient physiological 

parameter acquisition system are discussed in detail, 

including the following points: (1) The hardware of 

all kinds of equipment is described briefly; (2) The 

main functions of collecting physiological parameters 

of human body (body temperature, blood pressure, 

heart rate) were designed; (3) It realizes the function 

of network communication, such as accessing server 

data on other PC devices; (4) The key technologies of 

software design are described in detail. Although 

there are still some shortcomings in this design, such 

as inaccurate acquisition accuracy and weak 

anti-interference ability, considering many factors, if 

this design can be used in the actual application 

environment such as telemedicine and remote elderly 

monitoring, it will bring convenience to people's life. 

I believe that with the advent of the Internet of things 

era, GSM technology will be more and more perfect, 

and will also be more applied to real life. 
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Abstract: With the continuous development of the 

Internet, online shopping has also become a major 

mainstream in people’s lives. For consumers, due to 

the variety of products and the uneven quality and 

performance, consumers often make all kinds of Such 

evaluation; then for merchants, how to extract 

effective information from numerous reviews, reduce 

malicious and serious injuries, improve their own 

products and improve their own sales ability has 

become a hot issue of concern to merchants. To this 

end, this article collects user comment information 

from the Amazon market, uses natural language 

processing NLTK corpus for part-of-speech tagging, 

and uses the word2vec model to construct a dedicated 

sentiment dictionary and feature space for the word 

frequency of the comment information, and finally 

establish a quantitative evaluation system to analyze 

different The popularity among products, as well as the 

shortcomings and strengths between the same 

products, to help merchants sell better. 

Keywords: Sentiment Analysis; Nltk; Word2vec; 

Quantitative Evaluation 

 

1. INTRODUCTION 

Online shopping is already a ubiquitous way of 

shopping in people's lives. Product review information 

is consumer satisfaction or opinion information about 

product quality or merchant services, including 

consumer's subjective feelings. At present, the existing 

research generally adopts the method of sentiment 

analysis, mainly to refine the subjective feelings of 

consumers contained in the review information, and 

efficiently and quickly realize the mining of effective 

information. Hao Yuanyuan [1] and others discussed 

the impact of review information on consumer 

purchasing decisions through two levels of consumer 

perception and purchasing behavior, focusing on the 

impact of emotional polarity on consumer decision-

making and the guiding role of businesses. Qiao 

Weiran [2] and others used online reviews to explore 

how online reviews have an effect on 

consumers ’purchase behavior intentions through 

perceived usefulness, but they lack authenticity and 

timeliness in the data collection process. Li Huiying [3] 

and others discussed the usefulness and key factors of 

review information according to the relevant nature of 

product reviews through a combination of content 

analysis and empirical analysis. However, there is less 

analysis of consumer sentiment, ignoring consumer 

perception. Meng Xin [4] and others used sentiment 

analysis to quantify the user's subjective feelings of the 

review information, and finally conducted a 

quantitative evaluation of the products and merchants, 

but the evaluation model has little application to 

practical problems. 

This article selects three new products such as 

microwave ovens, baby pacifiers and hair dryers 

launched by a company online, analyzes the ratings and 

reviews of the three products and other competitive 

products, and extracts and quantifies the effective 

information in the review data through analysis based 

on sentiment dictionary To help merchants improve and 

user screening. The quantitative evaluation model 

established in this paper can realize the quantitative 

evaluation of different feature dimensions of products, 

solve the problem that consumers are difficult to obtain 

effective information in a short time, and finally give 

the company's online sales strategy and determine 

potential important designs to improve the 

attractiveness of the product, this article divides the 

system into the following six parts for introduction: 

data collection, data preprocessing, establishment of 

feature space and special sentiment dictionary [5], 

quantitative scoring process and results. 

2. ESTABLISHMENT OF QUANTITATIVE 

SCORING SYSTEM 

2.1 Data Collection 

The obtained data information is user review data of 

microwave oven, baby pacifier and hair dryer products 

of a company on Amazon platform, including data of 

user reviews and review stars. 

2.2 Data Preprocessing 

This article uses the NLTK corpus in natural language 

processing, and performs the following processing 

based on the collected data set, taking the hairdryer 

product as an example for data display: 

Remove duplicates: No duplicates were found in the 

three data sets. 

Processing of missing values: Since the basic 

information of user comments needs to be collected, the 

missing values cannot be processed by average or 

interpolation: the processing method of deleting the 
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data is directly adopted. 

Word segmentation processing: use tokenize word 

segmentation package in NLTK, use its function to 

recognize English vocabulary and punctuation marks 

to perform sentence segmentation or word 

segmentation processing on the text. 

Remove stop words: Use an English stop word 

dictionary provided by NLTK to delete a large number 

of general words that have no practical meaning in 

product review information, to improve the efficiency 

and accuracy of sentiment analysis [6] The uppercase 

stop words are not covered, so the lowercase is 

processed before conversion. 

Stemming: the process of removing morphological 

affixes to get the corresponding roots. In this question, 

three main algorithms, Porter Stemming, Lovins 

stemmer, and Lancaster Stemming, are used to handle 

stemming. They are screened at the same time in order 

to better count word frequency and part of speech. 

Part-of-speech tags: After processing the NLTK 

segmentation package, the part-of-speech tags of the 

three products obtained are shown in the following 

Table 1: 

Table 1. Partial comment content statistics 

Fixed match 

Adjectives 

with more 

occurrences 

Nouns with 

more 

occurrences 

'hair dry', 

'retract cord', 

'blow dry', 

'heat set', 

'would 

recommend' 

dry 

good 

real 

easy 

high 

hair 

work 

gre 

year 

product 

2.3 Product Feature Space 

The establishment of the product feature space 

includes the selection of product feature dimensions 

and the establishment of dimension-related thesaurus. 

First, the nouns in the review data are extracted from 

the results of part-of-speech tagging, and then based 

on the general domain word model, combined with the 

product review data the high-frequency words 

determine the product feature dimension in the product 

feature space. Finally, the word2vec tool calculates the 

word similarity to cluster similar features, thereby 

establishing a related lexicon for each dimension. 

Based on the word2vec model, this article takes the 

collected comment information as input, optimizes the 

training effect of word vectors through the adjustment 

of model parameters, calculates the similarity between 

words, and implements clustering of similar items and 

expansion of the sentiment dictionary [7]. First, taking 

the product review information of the hair dryer as an 

example, the process of establishing its feature 

dimension and keyword list is shown in Figure 1: 

 
Figure 1. Characteristic space establishment process 

According to the above process, the input: the pre-

processed hair dryer review information set; the output: 

the hair dryer product feature dimension set  𝐹 =
{𝑓1, 𝑓2, ⋯ , 𝑓𝑛}  and the keyword set corresponding to 

each feature𝑆1, 𝑆2, ⋯ , 𝑆𝑛  Taking the product review 

information of the hair dryer as the research object, the 

valid review data retained after text preprocessing is the 

input corpus of word2vec, and the feature space of the 

product is finally obtained by clustering similar 

features. As shown in Table 2, the feature space 

established by the hair dryer product review 

information includes nine product feature dimensions, 

each dimension including its own keywords. 

Table 2. Characteristic dimensions and some key words 

Dimension 

number 

Characteristic 

words 

Key word 

1 works High-power, pow, 

blow 

2 weight Heavy, thick 

3 temperature Hot, moderate, cool 

4 quality Cracked 

5 noise Quieter, loud 

6 Texture of 

material 

Metallic, sturdy, 

qual 

7 pric Cheap, cost 

8 Appearance Pretty, Style, color, 

prevy 

9 volume 
Lightweight, travel-

friendly, light, size 

10 wind speed Air flow, frizzy, reel 

2.4 Special Emotion Dictionary 

In order to establish a quantitative evaluation system, 

this paper extracts the words of sentiment tendency [8] 

in the comment content of the hair dryer, and calculates 

the sentiment score of the review through the sentiment 

intensity score. Words expressing emotions are 

composed of emotion words, adverbs of degree and 

negative words. A special emotion dictionary is 

established by the arrangement of basic emotion 

dictionary and expansion of emotion words. 
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2.4.1 Basic emotional dictionary 

Since the emotional intensity of the comment content 

is not only determined by the emotional words, but 

also by the influence of degree words and negative 

words, the negative words reverse the emotional 

polarity of the comment content [9], the degree words 

can strengthen or weaken the emotion of the comments 

Intensity; degree words and negative words usually 

appear before emotional words, for example, "I'm not 

feeling good", after a simple analysis of the sentence, 

"good" has good emotional value and is "positive", so 

this Comments will be considered "positive", but our 

intuitive feelings are not. 

Therefore, this article selects the "sentimentr" package 

as the basic sentiment dictionary. There is a function 

called "sentiment" in the package, which can score the 

sentiment of a given sentence or multiple sentences, 

beyond the simple "from word to emotion" 

"Dictionary method, and considers the situational 

price shifter [10-13], such as negative words and 

enhancement words. As long as it can be seen, it can 

provide results in high quality without sacrificing 

performance. According to this function, the intensity 

of sentiment words is further divided into ten 

categories. According to the polarity, intensity and 

sentiment of words in the basic sentiment dictionary, 

the sentiment intensity is divided into five levels. The 

categories and descriptions included in the word 

attributes are shown in Table 3: 

Table 3. attribute description of basic emotion 

dictionary 

Word attribute Classification instructions 

Emotional 

polarity 

0 neutral,1 Commendatory 

sense,2 Derogatory sense,3 

Commendatory and derogatory 

Emotional 

intensity 
Divided into 1, 3, 5, 7, 9 

Emotional class 
Joy, good, anger, sorrow, fear, 

evil, fear 

Then, according to the word attributes of the basic 

sentiment dictionary, the intensity of the sentiment 

words is marked, as shown in Figure 2: 

 
Figure 2. Calculation process of emotional intensity 

value conversion 

According to the generation of the above-mentioned 

sentiment intensity value, this article needs to 

transform according to the corresponding relationship 

shown in Table 4, and finally obtain the sentiment word 

and its intensity label value, and divide the sentiment 

intensity label value into ten levels. 

Table 4. Transformation relation 

Generate 

strength 

value 

-9 -7 -5 -3 -1 1 3 5 7 9 

Dictionary 

emotion 

score 

-

2.5 

-

2.0 

-

1.5 

-

1.0 

-

0.5 
0.5 1.0 1.5 2.0 2.5 

2.4.2 Expansion of affective words 

The expansion of sentiment words includes the 

collection of unlabeled sentiment words and the 

determination of their sentiment intensity, where 

unlabeled sentiment words are words that are not 

included in the basic sentiment dictionary, but can be 

expressed in the product review information and can 

express the sentiment intensity of customers [12]. This 

article uses the hair dryer comment information as the 

word2vec training word vector, collects the words with 

the highest similarity to the unlabeled emotion words 

in the basic emotion dictionary, and labels the intensity 

value; in addition, uses part-of-speech tags to find 

possible unlabeled words in adjectives and adverbs; 

finally By comparing with the basic sentiment 

dictionary, the unlabeled sentiment dictionary is drawn, 

and the expanded words are displayed in the form of a 

word cloud. The result is shown in Figure 3: 

 
Figure 3. Word cloud of three products 

3. QUANTITATIVE SCORING PROCESS AND 

RESULTS 

3.1 Quantitative Scoring Process 

Based on the above operations, this article will obtain 

the review data set of each feature dimension to be 

processed Φ𝑗(𝑗 = 0,1,2, ⋯ ,9), and then calculate the 

sentiment score for each feature dimension according 

to the product-specific emotion dictionary[13], where 

The obtained emotional intensity score 𝑤𝑖 of the 

emotional 𝑖 in the dictionary. 

In the comment data set of feature dimension 𝑗, the 

number of emotion words that appear is 𝑖, the number 

of emotion words that appear is 𝑛𝑖, the total emotion 

score is 𝑆𝑖 , and the average emotion score of the 

dimension is 𝑆𝑗 . 

𝑆𝑖 = ∑ 𝑆(𝑖) 
(1) 

Then average the total sentiment score to get the 

average sentiment score for each dimension: 

𝑆𝑗 =
𝑆𝑖

𝑛𝑖
⁄  (2) 

In this paper, the feature space established by the hair 

dryer product includes 9 dimensions. After obtaining 

the emotional intensity score of each characteristic 
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dimension, the overall emotional intensity score of the 

product is obtained by weighting the average of (3) 

and (4). 

𝑆 = ∑
𝑆𝑖𝑛𝑖

9𝑗
 (3) 

𝑁 = ∑ 𝑛𝑖
𝑗

 (4) 

Enter the average sentiment score of each feature 

dimension of the product and the overall score 𝑆 =
{𝑆1, 𝑆2, ⋯ , 𝑆9, 𝑆} 

3.2 Quantitative Scoring Results 

Screen from the obtained data set, remove the data 

with less model data among the three commodities, 

and use the first five models with more evaluations to 

calculate the score. 

The first five models of the hair dryer are: 

B003V264WW, B0009XH6TG, B00132ZG3U, 

B00005O0MZ, B000R80ZTQ; 

The first five models of microwave ovens are: 

B0052G14E8, B0055UBB4O, B0058CLNBU, 

B005GSZB3M, B005GSZB9Q; 

the first three models of baby pacifiers are: 

B003CK3LDI, B0028IDXDS, B0045I6IA4, and the 

different models of each product are uniformly named 

model one to model five, to get the quantitative score 

result of each model, including the dimension feature 

sentiment score and the weighted overall score, as 

Figure 4-6: 

 
Figure 4. Hair dryer product scoring results 

In the above three figures, the ordinate indicates the 

merchant's quantitative score results in each feature 

dimension, the abscissa indicates different attributes of 

the product, and the histograms in different colors 

indicate different models. The overall evaluation of 

two models of three products is as follows: 

For hair dryers, the five models have scores of 3.369, 

3.361, 3.321, 3.347, and 3.339, respectively. The wind 

speed and noise of the merchant are the most 

concerned issues, followed by the price of the product; 

the heat of the model one is insufficient, but the rating 

of the material and appearance is higher; the price and 

wind speed of the model two are higher; It has received 

more favorable reviews, but lacks heat; Model 4 has 

sufficient heat, and its materials and appearance have 

received more favorable reviews; Model 5 has too 

much weight, but its wind speed has received more 

favorable reviews. 

 
Figure 5. Microwave product scoring results 

 
Figure 6. Baby pacifier product scoring results 

For microwave ovens, the five models have scores of 

3.431, 2.919, 2.976, 2.911, and 3.304, respectively. 

Exhaust and price are the issues that people are most 

concerned about, followed by the appearance of the 

product; the power of the model one is small, but the 

after-sales and appearance ratings are higher; the 

appearance rating of the model two is higher; the price 

and exhaust situation of the model three are obtained 

More praise, but the power is small; the cost-

effectiveness of model 4 is high, and its material and 

appearance have received more praise; the material of 

model 5 has received more bad reviews, but its exhaust 

situation has received more praise. 

For baby pacifiers, the three models scored 3.478, 
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3.225, and 3.100. The material of the baby pacifier is 

the most concerned problem; the material of model 

one gets a higher score; the quality score of model two 

is higher; the quality, material and price of model three 

have received more praise; the quality of model four is 

more Good, but the cost performance is low; the 

material of model five has received more negative 

reviews, but its quality has received more favorable 

reviews. 

In the production of new products, it is necessary to 

make targeted improvements to different models of 

commodities according to the scoring results. 

3.3 Comparison of Results 

From the different models of the three products 

obtained, 320 reviews were selected, and the 

evaluation was based on the user's rating and the 

sentiment score obtained. The comparison results are 

shown in Figure 7: 

 
Figure 7. Comparison of actual value and score value 

By comparing the score value and the actual value, we 

can see that there is a certain error between the effect 

of the quantitative evaluation model obtained in this 

article and the actual value. This article proposes the 

following two reasons: 

When selecting 320 comments, this system has 

randomness, and it is insufficient to reflect the overall 

situation. 

When evaluating emotions, human emotion 

expressions are volatile, and the use of function 

libraries and extended vocabulary for evaluation will 

bring some inevitable errors. 

However, the overall error is within the acceptable 

range, it can still better reflect the user's needs, and can 

see the user's specific needs and product deficiencies 

from multiple dimensions, the selection of new users 

and the improvement of merchants are more Good 

reference value. 

4. CONCLUSION 

This article focuses on the characteristics of various 

types of products and the feelings of user supervisors. 

It combines the existing methods of analyzing product 

reviews, and designs a multi-feature dimension 

product quantitative evaluation system based on the 

above method based on the above methods, mainly 

from the following three aspects. Improvements: 

Data preprocessing: using the tokenize word 

segmentation package in NLTK, lowering all 

comments before use to prevent uncovered phenomena, 

and using three mainstream algorithms of Porter 

Stemming, Lovins stemmer and Lancaster Stemming at 

the same time Screening can better perform part-of-

speech tagging and word frequency statistics. 

Product feature dimension analysis: This article uses 

the general domain word model and combines the 

review data of related products to confirm user needs 

based on word frequency. Based on the Word2vec 

model, the review information of related products is 

used as input, the model parameters are adjusted, 

cluster analysis is performed, and a more targeted 

product feature space is established. 

Construction of special sentiment words: Since degree 

words and negative words will appear in front of 

sentiment words, inverting the sentiment polarity of the 

comment content, the product features in (2) are 

combined with the “sentiment” "Function to score the 

sentiment of a given sentence or multiple sentences, 

and then calculate the sentiment value of each 

dimension. 

Finally, the obtained scoring system is compared with 

the average ratings of three models of different 

products. The results show that the multi-feature 

dimension product quantitative evaluation system 

obtained in this paper can reflect the needs and status 

of consumers, and has further improvements Reference 

value. 
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Abstract: Since the birth of the first computer in the 

world, it has a history of more than 70 years. Time 

flies, the rapid development of computers in just a 

few decades, driving the world into the digital era. 

Nowadays, computers are used in many fields, and 

education is no exception. In this context, higher 

education follows the pace of the times and creates a 

new digital teaching mode. This article is about the 

new education mode in Colleges and universities. 

This paper discusses the reform of computer teaching 

contents, methods and experiments. 

Keywords: Computer Courses; Higher Vocational 

Education; Internet Plus; Teaching Reform 

 

1. INTRODUCTION 

A chalk book can simply summarize the traditional 

teaching mode. With the development of science and 

technology, teachers have gradually increased the use 

of multimedia in the teaching process. For example, 

before class, prepare the corresponding courseware, 

break the monotony of the past in the course of class, 

and add more animation, voice and other colorful 

content. This can stimulate students' vision and 

hearing, and students can focus on the content of the 

class. But from another point of view, many teachers 

just regard multimedia as an electronic blackboard. 

Even with the help of multimedia, they still can't 

change the disadvantages of the past. Students are still 

learning passively and teachers are still dominant. In 

this era of Internet plus, there are many MOOCS and 

multimedia classes on the Internet. 

2. THE INFLUENCE OF HIGHER VOCATIONAL 

COMPUTER ON TEACHING UNDER "INTERNET 

PLUS" 

2.1. "Internet Plus" Can Narrow Our Distance and 

Share Excellent Resources. 

In the context of the popularity of the Internet, many 

excellent teachers will publish many teaching videos 

or live classes online. In China, there is a widespread 

phenomenon of unbalanced distribution of 

educational resources. Undoubtedly, the Internet is 

very beneficial to those rural areas or remote areas. 

Even when teachers are scarce and there are no 

excellent teaching resources, students can learn 

knowledge through the network. The network 

classroom also has many advantages. For example, 

students can break the limitation of time and place, 

listen to the teacher in class, search the content they 

haven't understood after class, and communicate and 

discuss with excellent students through the network 

platform [1-3]. The online classroom provides 

students with various ways to learn independently, 

and creates a wider range of communication. 

However, most teachers use multimedia only in 

competitions or open classes. In daily teaching, 

multimedia is seldom used. Nowadays, it has become 

a common phenomenon that students use mobile 

phones, especially in university campus, almost 

everyone has a mobile phone. There are many 

advantages of using mobile phones. For example, 

through the group to establish contact; even in the 

campus can understand the social development trends; 

can learn through a variety of learning software what 

they want to improve themselves. But some people 

just use their cell phones to pass the time. For 

example, there are bow heads in the classroom; 

mobile phones will also affect the feelings of students 

and teachers to a certain extent. If the mobile phone is 

used correctly, it must be a very useful learning tool. 

We should follow the pace of the times. Teachers 

should also change their prejudice on mobile phones 

and increase the use of Internet in teaching 

2.2. "Internet Plus Teaching" Makes Teaching Ideas 

Clearer. 

With the promotion of the epidemic this year, the 

form of Internet plus teaching has been further 

developed. We can find that in this form of teaching, 

no matter students in primary and secondary schools 

or higher education institutions, they all have rich 

learning resources. Can be based on their own needs 

to find courses, teachers and classes. With the help of 

multimedia and network, the traditional teaching 

mode seems to have wings. More and more students, 

parents and teachers like it. In this way, we can not 

only lighten the burden for teachers, but also act as a 

guide, let students become the leader, and gradually 

stimulate students' initiative of independent learning, 

cooperation ability and independent thinking with 

students 

Test ability. I think the real and most scientific 

teaching idea is to let students explore knowledge by 

themselves, not by themselves. Teachers teach 

unilaterally and students accept passively. The 

essence of education is to promote the better 

development of society. We should make full use of 

advanced resources and cultivate a new generation 
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suitable for the society. 

The Internet has undoubtedly built a very favorable 

platform for us. But at the beginning of the 

combination of Internet and teaching, we must 

encounter many problems. For example, students' 

poor self-control leads to their addiction to the 

Internet; teaching process arrangement, resource 

utilization and innovative curriculum ideas. In 

Colleges and universities. The school should grasp the 

direction of students' future employment and make 

full use of the school time to study the corresponding 

courses. And how to make students become more 

active to learn. It is the problem we are facing and 

solving now. 

3. THE INNOVATIVE DIRECTION OF 

COMPUTER COURSE TEACHING UNDER THE 

ADVANCED TECHNOLOGY 

3.1. Curriculum Arrangement Should Pay Attention to 

the Improvement of Innovative Thinking Ability 

The teaching goal of colleges and universities is to 

cultivate talents who can show real skills in future 

posts. At present, the major of Computer Science in 

Colleges and universities in China. There are roughly 

three research directions. The system structure, 

application, software and translation of computers. 

For example, the goal of software technology training 

is to cultivate high-level technical talents who master 

basic computer theory and software development 

process, have strong application software design 

ability and engage in software development. The 

characteristics of computer science are strong in 

theory and practice. So after the students have learned 

the basic knowledge. We must broaden our 

knowledge through continuous practice. In this way, 

the accumulated knowledge in the mind is wide 

enough, and to a certain extent, it can also improve 

the students' innovative thinking ability. In class. 

Through the virtual screen, let students carry out the 

experiment operation. At the same time, it should be 

increased. Interaction between teachers and students. 

On the one hand, it can activate the classroom 

atmosphere, on the other hand, it can also examine the 

participation of students. Encourage students to 

actively participate in curriculum design. 

3.2. The Internet Provides a Variety of Resources for 

Education and Promotes the Reform of Teaching 

Materials 

Education has been reformed many times in the 

process of development. The most direct embodiment 

of education reform is the change of teaching 

materials. Our society needs more excellent computer 

professionals. The reform of computer course is also 

in line with the requirements of the times. The content 

of teaching materials is not only about learning 

knowledge. Also began to guide students from the 

small window, to find the big world. For example, we 

often see new research results in textbooks. 

Experiments by scientists. And some interesting 

knowledge about the world after class. Students can 

broaden their horizons, understand society and 

explore the world by watching textbooks. So now 

teachers should focus on learning. Use teaching 

materials correctly. Students can learn more and feel 

more with the help of the Internet through a small 

book. Colleges and universities should also pay 

attention to the relationship between students' major 

and future career, and combine the correct amount of 

Internet and teaching materials. With the help of 

massive resources, teachers should not only pay 

attention to the improvement of students' professional 

skills, but also add practice class and group discussion 

in the course. For example, let the students do the 

course design by themselves. On this basis, you can 

also change this assignment into a team work mode. 

In the whole process, students not only explore their 

own knowledge, but also discuss and cooperate with 

students in the process of completing their homework, 

so that students can learn how to communicate and 

negotiate with others. This is good for students in all 

aspects. 

4. CONCLUSION 

The emergence of computer Internet has undoubtedly 

put wings on our development. Computer is a 

complex system. This also determines the complexity 

of the content of computer courses in Colleges and 

universities. In teaching, teachers and students need to 

face the difficulties directly and face it with absolute 

confidence. Now and in the future, it must be a world 

dominated by the Internet, which will make our 

relationship closer. We still have a long way to 

explore and more new content to discover. This 

requires the school to cultivate all aspects of 

high-quality talents. 
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Abstract: In this paper, a differential evolution 

algorithm is proposed for the consideration of energy 

consumption and just in time mixed pipeline 

multi-objective scheduling. First, the problem is 

described and the mathematical model is established. 

Then, the correct initial solution is obtained by using 

NEH method. Finally, the experimental results are 

compared by means of experiments, hoping to 

provide reference for related industries. 

Keywords: Energy Consumption; Mixed Pipeline; 
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1. INTRODUCTION 

Under the background of the new era, the application 

of assembly line in the field of industrial 

manufacturing is gradually extensive, while the 

hybrid assembly line is the development of the 

traditional assembly line, which has the 

characteristics of high complexity and uncertainty. 

Therefore, it is of great significance to study this 

subject. 

2. PROBLEM DESCRIPTION AND MODEL 

BUILDING 

2.1. Description of the Problem 

The description of HFSPs that consider energy 

consumption and punctuality in mixed pipeline 

multi-target scheduling is as follows: 

(1) There are n workpieces processed in s stage, and 

the time of parallel machine in the same stage is 1; 

(2) In the same stage, different machining time should 

be different, and there is no interference between 

them; 

(3) In each stage, different machines need to complete 

different processes. At the same time, when the 

processing time of the workpiece is known, the 

process of the workpiece should be allocated to obtain 

the minimum scheduling index [1]. 

In addition, several assumptions need to be made to 

ensure the accuracy of the HFSP description. 

Hypothesis 1: The workpiece cannot be interrupted 

during processing; 

Suppose 2: The workpiece processed by one machine 

at the same time is unique; 

Suppose 3: 1 workpiece can only be machined by one 

machine; 

Hypothesis 4: Any machine in different stages can 

process workpiece. 

2.2. Mathematical Model Building 

Combined with questions and assumptions, the 

mathematical model is constructed as follows: 

𝑚𝑖𝑛 𝐹 = （𝑓1, 𝑓2）;  

𝑓1 = 𝑚𝑖𝑛∑ 𝑃𝑖𝑛
𝑖=1 ;  

𝑓2 = min∑ ∑ ∑ 𝐸𝜋𝑗𝑘(𝑟)𝑗𝑘
𝑛𝑗𝑘
𝑟=1

mj
𝐾=1

𝑠
𝑗=1 ; 

In the above formula, formula (1) represents the 

model objective, while formula (2) and formula (3) 

refer to the objective function. 

3. IMPROVED TWO-TARGET DIFFERENTIAL 

EVOLUTION ALGORITHM 

Due to the limited application effect of traditional 

analytic algorithm, it is impossible to deal with the 

problem effectively. Scholars at home and abroad 

attach great importance to the research of 

multi-objective scheduling. In the 1990s, foreign 

scholars put forward an optimization algorithm called 

de method, which has attracted great attention in the 

field of engineering. Therefore, on this basis, the 

improved algorithm can realize the analysis of the 

mathematical model and obtain the correct initial 

solution. The steps are as follows: 

3.1. Coding 

According to the characteristics of the mathematical 

model, the coding of feasible solution can be realized 

by the application of the form of double chromosome. 

A workpiece can be arranged and processed in a 

certain stage by an element in the coding. For 

example, in the double objective differential evolution 

algorithm, 5 workpieces need to be processed in 3 

stages, and the number of machines used in 3 stages is 

2, 1 and 3. At this time, the codes obtained are three 

groups, as follows: 

Group 1:(1,1)､(2,4)､(1,3)､(2,2)､(2,5); 

Group 2:(1,2)､(1,1)､(1,3)､(1,4)､(1,5); 

Group 3:(3,1)､(1,5)､(2,3)､(1,4)､(3,2); 

3.2 .Initialization Phase 

The NEH heuristic method is used to initialize the 

mode algorithm. The specific steps are to build 

feasible solutions. After the exchange method is used, 

Q / 2 feasible solutions are obtained, and other 

feasible solutions are generated randomly. After the 

initialization phase, through the use of the reverse 

learning method, we can obtain the reverse solution 

set of Q0, and combine it with the forward solution 

set. After the evaluation and selection are completed, 

we can get a new solution set. Thus, the application of 
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the reverse learning method can promote the diversity 

of the group, so as to avoid the occurrence of the local 

optimal phenomenon [2]. 

3.3. Challenge mechanisms 

In order to avoid the local optimal problem, in 

obtaining the high-quality solution, it is necessary to 

analyze the current age value and service life, to 

determine whether it is insufficient, if the problem 

should be found to accept the challenge, experienced 

the difference variation and chaos search solution, 

should be adjusted to 0,life expectancy is the same, 

otherwise the age needs to be added to the original 

basis of 1,after the near life limit, need to start the 

challenge mechanism matching with the solution, in 

order to enhance the comprehensiveness and 

effectiveness of the solution, the algorithm randomly 

selects a search strategy. This challenge solution is 

more competitive than the normal solution, and after 

testing, if the challenge solution is better than the 

high-quality solution, the high-quality solution is 

replaced by the challenge solution, after which the 

age and life of the challenge solution are initialized. 

4. ANALYSIS OF EXPERIMENTAL RESULTS 

In order to explore the effectiveness of the algorithm, 

the researchers compared it with other methods, and 

the experimental results show thatSPEA2 and NSGA 

algorithms can achieve good application results when 

solving, but the Paretio frontier is strictly required, so 

the Pareto solution set needs to be used as a frontier in 

the application process. 

The parameter setting is closely related to the 

application of THE MODE algorithm, and the 

experimenter first makes a clear statement on the 

parameter values, the specific method is to test the 

parameters of different groups after orthogonal 

integration, and get the best combination on this basis. 

Considering the characteristics of randomness of the 

algorithm's operating results, if the number of 

numerical experiments is small, the results are not 

reliable, so 20 experiments were conducted. The 

experimental results show that the MODE algorithm 

is more effective than other algorithms, as shown by 

the average CPU/s value under the MODE algorithm 

is 2.26, the SPEA is 1.18, and the NSGA is 1.50. In 

addition, the MODE algorithm has a very strong 

applicability, not only in the industrial manufacturing 

field, in other areas can also achieve good application 

results. The main reason is that this algorithm 

develops on the basis of de algorithm, and integrates 

the NEH algorithm, high-quality differential 

evolutionary strategy and challenge high-quality 

solution, through the application of these algorithms, 

gives the MODE algorithm very strong global search 

capability. 

All in all, the simulation results show that the solution 

performance of the MODE algorithm is very effective, 

and can achieve good results in solving such 

problems. 

5. CONCLUSION 

To sum up, under the call of the concept of energy 

conservation and environmental protection, 

enterprises should not only pay attention to 

production efficiency in the production process, but 

also emphasize energy consumption. A research 

organization takes it as the object of problem 

description and improves the traditional DE algorithm. 

Through meh algorithm, high-quality difference 

analysis measurement and the integration of 

challenging high-quality solution, the mode algorithm 

is proposed. The results of numerical simulation show 

that the algorithm has good performance and can be 

used to solve the description problem. 
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Abstract: As an important necessity of people's life, 

agricultural and sideline products have many varieties 

and wide planting areas. How to deliver them to 

consumers with high quality has become a problem in 

the current logistics industry. With the rise of big data 

technology, combining it with the agricultural products 

logistics industry, through the investigation of the 

current basic situation and mode of agricultural 

products logistics distribution, we can understand the 

market demand for the service quality of the logistics 

industry, use big data technology to analyze the best 

way of different types of agricultural and sideline 

products logistics distribution, ensure the freshness of 

agricultural and sideline products, and provide 

optimization for the regional logistics distribution 

Platform. 

Keywords: Big data; Agricultural and sideline 
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1. INTRODUCTION 

Today, with the rapid development of information 

technology, big data has brought a lot of changes to our 

lives, and the logistics system represented by JD, 

Alibaba, and Shunfeng has achieved success through 

big data analysis and optimization. In recent years, 

with the continuous improvement of residents' 

consumption level, people's demand for green and 

nutritious agricultural and sideline products is also 

higher and higher. How to deliver these fresh 

agricultural and sideline products to consumers, we 

need to store, transport and distribute these perishable 

agricultural and sideline products at a suitable 

temperature [1-3]. This paper studies the path 

optimization of vegetables and fruits, which are 

essential for the daily life of the residents in the 

agricultural and sideline products. Through the big data 

platform, it analyzes the transformation of the cold 

chain logistics network of agricultural and sideline 

products from single to multiple, and optimizes the 

distribution scheme of agricultural and sideline 

products to reduce the distribution time, reduce the 

distribution cost of enterprises, improve customer 

satisfaction, and optimize the cold chain logistics 

distribution of agricultural and sideline products Path 

mathematical model. 

2. DEVELOPMENT STATUS OF COLD CHAIN 

LOGISTICS OF AGRICULTURAL AND SIDELINE 

PRODUCTS FROM THE PERSPECTIVE OF BIG 

DATA 

2.1 Development Characteristics of Integration of Big 

Data and Cold Chain Logistics 

At present, big data technology has been relatively 

mature. In order to make the logistics information 

platform meet the market demand, big data technology 

is introduced into the construction and operation 

process of the logistics information platform to process 

and analyze the massive data information of logistics 

through the platform, improve the data processing 

efficiency of logistics information, find the 

requirements of customers in the large amount of 

information, and push Measure their interests, 

purchase intentions, tailor-made, reduce operating 

costs, realize the sharing and feedback of logistics 

information, and improve customer satisfaction [4-6]. 

The ultimate goal of the integration of big data and cold 

chain logistics is to improve the quality of distribution 

and highlight the development core of logistics 

enterprises with quality as the goal. 

2.2 Application Value of Big Data in Cold Chain 

Logistics Distribution of Agricultural and Sideline 

Products 

In the era of big data, all fields and industries have to 

face the rapid growth of data. For the cold chain 

logistics industry, big data should be used as an 

important resource in the development of cold chain 

logistics distribution of agricultural and sideline 

products, give full play to the advantages of big data in 

cold chain logistics distribution of agricultural and 

sideline products, and make decisions in strategic 

planning, distribution mode selection and other aspects 

for logistics enterprises. At the same time, the data 

generated in the process of logistics and distribution 

should be collected comprehensively, processed and 

analyzed, and these data should be transformed into 

useful information for cold chain logistics and 

distribution. The enterprise will optimize the logistics 

and distribution work in time according to the 

information, meet the needs of consumers and 

customers for cold chain logistics and distribution 

services, and effectively avoid customer loss. 

Therefore, establish a special data platform, and carry 
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out effective data processing and analysis to improve 

the value of logistics distribution data. 

2.3 Current Situation of Cold Chain Logistics and 

Distribution of Agricultural and Sideline Products 

from the Perspective of Big Data 

In order to ensure that consumers can eat fresh fruits 

and vegetables agricultural and sideline products, 

according to the characteristics of long-distance 

transportation under constant temperature, it is 

necessary to have cold chain logistics as the guarantee, 

and put forward higher requirements for the logistics 

and transportation links. How to simplify the logistics 

and distribution procedures and how to efficiently 

deliver fresh agricultural and sideline products to 

consumers become the top priority of the development 

of agricultural and sideline products enterprises. Due 

to the late start of cold chain logistics technology in 

China, the construction of cold chain logistics platform 

is not perfect, nor can it combine big data and cold 

chain logistics well. At present, the main function of 

cold chain logistics and distribution of agricultural and 

sideline products from the perspective of big data is to 

simplify logistics procedures and feedback logistics 

information. There are not too many advanced big data 

technologies used. The cold chain logistics mode of 

agricultural and sideline products can be roughly 

divided into three categories: self-operated, third-party 

logistics and self-operated + third-party logistics, while 

the third-party logistics enterprises are relatively scarce. 

3. OPTIMIZATION OF COLD CHAIN LOGISTICS 

DISTRIBUTION OF AGRICULTURAL AND 

SIDELINE PRODUCTS FROM THE PERSPECTIVE 

OF BIG DATA 

3.1 Customer Management Mode of Cold Chain 

Logistics Enterprises from the Perspective of Big Data 

With the rapid development of e-commerce, the basic 

logistics network has been basically formed. Cold 

chain logistics enterprises can use the Internet to obtain 

customer data from many aspects, and master and 

understand customer needs is an important resource for 

the survival and development of enterprises. Through 

big data technology, the data in the original customer 

relationship management system of logistics 

enterprises are mined, such as customer demand 

forecast, potential customer mining, customer 

evaluation and feedback processing, customer 

satisfaction with logistics services processing, loyalty 

processing of old customers, etc. if the logistics 

enterprises cannot understand the needs of customers 

timely and effectively It will lead to the loss of old 

customers and the inability to tap potential customers, 

which will seriously hinder the development of 

logistics enterprises. 

3.2 Optimization of Cold Chain Logistics Path from 

the Perspective of Big Data 

In the problem of path optimization, how to optimize 

the path so that enterprises can achieve the best 

transportation efficiency with the minimum 

transportation cost, and big data used for path 

optimization will make this work easier to complete. 

Due to the large proportion of long-distance 

transportation in agricultural products logistics and 

transportation, there are many related data, which is 

easy to show inconsistent data. Using big data 

technology, you can filter the data, select useful data, 

and then the system can create the shortest possible 

path within this framework. In the research of 

distribution problem, the goal is to use the optimal path 

for distribution under the condition of ensuring the 

minimum total cost. 

3.3 Cold Chain Logistics Distribution in the View of 

Big Data 

In the era of big data, cold chain logistics enterprises 

can process, process, analyze and integrate a large 

number of different types of data through the platform, 

mining valuable information, which will bring huge 

opportunities to the management mode of logistics 

enterprises in various fields. The improvement of 

logistics efficiency brought by big data for agricultural 

and sideline products enterprises ensures food safety 

and quality, improves customer satisfaction and 

reduces business cost. Under the background of big 

data application, the integrated marketing management 

mode of sales and logistics cloud can also be 

established. The commodity transaction information 

on the network platform, i.e. business flow, offline 

warehousing, transportation, distribution and other 

logistics information, can be gathered on the cloud 

platform. These data and information can be integrated 

to ensure the coordinated development between 

regions. In addition, under the cooperation of effective 

logistics mode, the regional agriculture related 

information can be integrated the by-product 

information transfer is faster, which promotes the 

development between regions. 

4. CONSTRUCTION OF COLD CHAIN LOGISTICS 

DISTRIBUTION MODEL FROM THE 

PERSPECTIVE OF BIG DATA 

The model established in this study is mainly based on 

the path optimization of cold chain logistics 

distribution in the view of big data, that is, cost 

minimization and path optimization. Among them, 

cost minimization can start from the following aspects: 

Inherent cost of vehicle. The inherent cost of the 

vehicle is almost certain in the distribution process, 

including the driver's salary, depreciation of vehicle 

repair parts and other expenses, but excluding the 

maintenance cost when the vehicle is idle in the 

distribution center. The specific cost expression is: 

C1 = ∑ ∑ guk

uk

k=1

fuk

U

u=1

 

Cost of vehicle transportation. The main transportation 

cost of the vehicle is the fuel cost of the vehicle, which 

is proportional to the mileage. The specific cost 

expression is: 
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C2 = ∑ ∑ ∑ dij

n

i,j=0

cij
ukxij

uk

uk

k=1

U

u=1

 

Cost of loss of agricultural and sideline products in 

transportation. The loss of agricultural and sideline 

products is inevitable in the process of transportation, 

including the cost of deterioration caused by 

deterioration of fruits and vegetables or packaging 

damage. 

The index function of the degree of corruption of 

agricultural and sideline products is as follows: 

Z(t) = e− ∂tZ0 

Among Z(t) indicates the quality of agricultural and 

sideline products at time t, Z0 Indicates the situation of 

agricultural and sideline products at the beginning,∂ 

Represents the rate of agricultural and sideline product 

corruption, t Indicates the time of transportation. 

Combined with the above, the specific cost expression 

is: 

C3 = ∑ ∑ ∑ yi
ukN[qi (1 − e− ∂u1

(ti
uk−t0

uk)) + Qi(1

n

i=0

uk

k=1

U

u=1

− e− ∂u2tsi)] 
Cost of refrigeration equipment. In the process of 

transportation and distribution, cold chain logistics of 

agricultural and sideline products has extremely strict 

requirements on the surrounding environment, and the 

vehicle needs to maintain a suitable temperature. 

Therefore, in terms of cost, cold chain logistics costs 

more than ordinary logistics, and the cost of 

refrigeration equipment is mainly the use and 

consumption of refrigerant. The specific cost 

expression is: 

C4 = ∑ ∑ ∑ Pu

n

i=0

Muk2tsiyi
uk

uk

k=1

U

u=1

+ ∑ ∑ PuMuk1(tf
uk − to

uk)

uk

k=1

U

u=1

 

To sum up all the cost analysis generated in the 

distribution process, the model of cold chain logistics 

distribution path optimization based on big data can be 

expressed as follows: 
Z = Min(C1 + C2 + C3 + C4)

= Min{∑ ∑ guk

uk

k=1

fuk

U

u=1

+ ∑ ∑ ∑ dij

n

i,j=0

cij
ukxij

uk

uk

k=1

U

u=1

+ ∑ ∑ ∑ yi
ukN [qi (1 − e− ∂u1(ti

uk−t0
uk))

n

i=0

uk

k=1

U

u=1

+ Qi(1 − e− ∂u2tsi)]

+ ∑ ∑ ∑ Pu

n

i=0

Muk2tsiyi
uk

uk

k=1

U

u=1

+ ∑ ∑ PuMuk1(tf
uk − to

uk)

uk

k=1

U

u=1

} 

Z represents the minimum cost; 

∑ ∑ yi
uk

uk

k=1

= {
1, i = 1,2,3, … , n

M, i = 0

U

u=1

 

This formula indicates that the number of vehicles sent 

to the center cannot exceed the total number of vehicles 

M; 

∑ xij
uk

n

j=1

= ∑ xji
uk

n

j=1

≤ 1, i = 0 

This formula represents the transportation route of the 

vehicle, i.e. the vehicle must return to the vehicle's 

distribution center after transporting the goods; 

∑ ∑ ∑ yi
uk

n

i=0

uk

k=1

= n

U

u=1

 

This formula shows that the total number of positions 

of the customer demand point reached by the vehicle 

after departure from the distribution center is n; 

∑ yi
ukqi ≤ Q

n

i=1

 

This formula indicates that the load of the vehicle 

cannot exceed the maximum load Q of the vehicle; 

tj
uk = ti

uk + tsi + tij
uk 

This formula shows that after the U-shaped vehicle 

completes the service at the I demand point, it goes to 

the j demand point to ensure the delivery time is 

consistent. 

5. CONCLUSION 

In order to satisfy consumers and logistics 

transportation enterprises, in the process of cold chain 

logistics distribution, relevant enterprises have 

established a big data resource sharing platform, 

correctly use and play the big data for transportation, 

and big data is slowly changing the way of distribution 

logistics. As a necessary agricultural and sideline 

product for daily life, cold chain logistics 

transportation plays an irreplaceable role. Combining 

Internet plus and big data technology, it can effectively 

manage logistics, optimize the mode of logistics 

distribution, reduce the operating cost of enterprises, 

improve customer satisfaction, promote the structural 

adjustment of logistics industry, and accelerate the 

construction of modern logistics system. 
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Abstract: Aiming at cultivating the innovative talents 

of mechatronics needed by the regional industrial 

development, this paper discusses the practical 

method of the course reform of “mechatronics system 

design” based on the industry-education integration, 

in order to solve the problem of insufficient 

engineering and application attributes in the current 

course teaching, under the background that the state 

puts forward the transformation of local 

undergraduate universities to application-oriented. 

Taking Jiaxing university as an example, this paper 

analyzes the current teaching situation of 

“mechatronics system design” based on the 

characteristics of local industries, and carried out with 

engineering case and project driven teaching method, 

the “Double qualification and double competency” 

(DQDC) teaching team construction, the construction 

of university-enterprise cooperation platform based 

on local industry characteristics and other aspects of 

the “mechatronics system design” industry-education 

integration teaching reform practice. This paper 

probes into the cultivation mode of applied talents of 

mechatronics with local, applied, innovative and 

personalized integration. The educational 

achievements of Jiaxing University have proved the 

rationality and effectiveness of the course reform 

based on the industry-education integration and 

education and improved the students' ability to solve 

engineering problems by applying knowledge. 

Keywords: Mechatronic system design; 

Industry-education integration; Applied talents; 

University-enterprise cooperation 

 

1. INTRODUCTION 

In recent years, China's demand for applied, 

compound and skilled talents is increasing year by 

year. In response to the profound changes in the 

supply of applied talents, China has put forward a 

series of innovation-driven development strategies. 

“The national medium and long-term education 

reform and development plan outline (2010-2020)” 

clearly proposes to promote the cross-discipline and 

integration, focus on expanding the scale of 

application-oriented, inter-disciplinary and skill-based 

personnel training, guide universities in a reasonable 

orientation, overcome the tendency of homogeneity, 

and develop their characteristics at different levels 

and in different fields [1-2]. 

The integration of industry and education is the trend 

of cultivating application-oriented talents in 

application-oriented undergraduate colleges and 

universities, realizing the transformation of traditional 

education mode [3-4]. Many colleges and universities 

[5-6] have carried out the construction of 

application-oriented majors and optimized the layout 

of majors to serve the needs of regional economy and 

society, gradually forming the overall characteristics 

of application-oriented majors. However, the top-level 

design effect of application-oriented specialty 

construction needs to be further implemented in the 

terminal “course” of the training system. How to 

introduce the idea of industry-education integration 

into the course construction and make it better play 

the effect of application-oriented talent cultivation is 

the key direction of the current course reform. 

“Mechatronics system design” is the main course of 

mechanical major [7-8], the purpose of the course is 

to train students to comprehensively use the 

mechanical, electronic, information, automatic control 

and other technologies, so that students have the 

ability to solve practical engineering problems. 

However, the course covers a wide and 

comprehensive range of knowledge, resulting in 

students' lack of interest in learning the course, which 

greatly reduces the effect of application-oriented 

talent cultivation. Based on the engineering 

application attribute of mechatronics system design 

course, how to enrich the teaching content and 

highlight the “engineering application” characteristic 

of the course is an urgent problem to be solved. The 

industry-education integration is an effective way to 

reform the design course of mechatronics system and 

train application-oriented technical talents. 

2. MECHATRONICS SYSTEM DESIGN COURSE 

TEACHING 

“Made in China 2025” regard intelligent 

manufacturing as the top priority in the construction 

of a manufacturing country [9]. At present, the 

“machine replacement” industrial plan has been 

implemented in various parts of China, and new 
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breakthroughs have been made in the fields of 

medium and high-end CNC machine tools, industrial 

robots and major system integration. Intelligent 

manufacturing has brought profound changes to the 

traditional mechanical manufacturing. In the past, the 

development trend of mechanical manufacturing is 

differentiation, and the demand for talents is still 

limited to the mechanical industry. However, 

intelligent manufacturing is not limited to mechanical 

technology itself. More talents with interdisciplinary 

background are needed. They should not only 

understand machinery, but also be familiar with 

electronics, communication, Internet and other fields. 

The reserve thickness of such compound talents also 

determines the development speed of the regional 

intelligent manufacturing industry to a certain extent. 

The course of mechatronics system design has the 

characteristics of comprehensiveness and application, 

which can comprehensively examine students' 

mastery of mechanical technology, sensing and 

detection technology, automatic control technology 

and servo drive technology, and serve the training of 

intelligent manufacturing application talents, as 

shown in Figure 1. 

 
Figure 1 Mechatronics system design course training 

system 

The teaching content and teaching methods of 

mechatronics system design course have been 

difficult to adapt to the demand of intelligent 

manufacturing application talents, mainly for the 

following several aspects: 

(1) Teaching materials used by application-oriented 

undergraduate universities still have insufficient 

characteristics of “engineering application”, which 

cannot meet the needs of application-oriented 

personnel training. 

(2) The course teaching is disjointed from the actual 

production of enterprises, and the teaching syllabus 

and teaching cases are still mostly based on 

theoretical knowledge, while the design analysis of 

engineering cases is insufficient. How to link the 

“professional knowledge” of universities with the 

“application scenario” of enterprises, give play to the 

respective advantages of the classroom and 

enterprises, and jointly train talents to meet the needs 

of the industry is the key to the course teaching 

reform. 

(3) Weak course practice conditions and lack of 

industry-education integration platform based on 

university-enterprise cooperation. In the process of 

school-running transformation of application-oriented 

undergraduate universities, problems such as shortage 

of funds for school-running, obsolete experimental 

equipment and the shortage of practical teaching base, 

which lead to the students' inability to improve their 

professional skills and comprehensive quality through 

necessary practical operations. 

(4) The course teaching has not been combined with 

local traditional industries, and has not served the 

projects of local characteristic innovation and 

entrepreneurship industries. For example, the auto 

parts industry in Jiaxing city has a complete industrial 

chain and has formed an industrial cluster. Many auto 

parts manufacturing enterprises in this area have 

taken the initiative to carry out “machine 

replacement”, but the current course teaching did not 

introduce the local enterprise's engineering 

application cases, so as to achieve the 

teaching-learning-practice interlocking effect. 

3. COURSE TEACHING BASED ON THE 

INDUSTRY-EDUCATION INTEGRATION 

In order to realize the training requirements of 

application-oriented talents, the course of 

mechatronics system design will return to the essence 

of “application” and face the engineering reality. Our 

teaching team has carried out the course reform based 

on the industry-education integration, which is mainly 

summarized in the following aspects: 

(1) Project-driven teaching methods are introduced to 

improve students' practical ability and overcome the 

lack of practical teaching materials. 

The teaching team take the application examples of 

new computer vision devices, typical driving 

elements, detection and automation instruments as 

teaching cases by cooperating with Jiaxing Machinery 

Industry Federation, Jiaxing machinery replacement 

industry alliance and local leading enterprises, so as 

to realize the deep combination of classroom content 

theory and application practice, see in Figure 2. 

 
Figure 2 Project case driven teaching mode 

(2) Teachers' scientific research projects related to 

mechatronics system design are introduced and 

explained as cases of the course.  

For example, the scientific research project “Design 

of rotating component test bench” undertaken by the 

our teaching team involves various aspects theoretical 
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knowledge of mechatronics system design, including 

mechanical transmission system design, sensor 

detection system design, servo drive system design, 

and more. 

(3) Constructing the “Double qualification and 

double competency” (DQDC) teaching team[10], 

whom have rich theoretical teaching experience and 

strong engineering practical teaching ability and 

improving the team's engineering practice.  

In order to improve the application-oriented education 

level of the university, the university actively through 

a variety of ways to achieve DQDC full-time teachers 

accounted for not less than 70%. Opening up the 

“two-way” circulation channel of application-oriented 

talents between university and enterprises, and 

continuously improve the quality and quantity of 

DQDC teachers. The approaches to the construction 

of the teaching team of mechatronics system design 

are shown in Table 1.

Table 1 Teacher team building information 

DQDC 

teacher 

training 

mode 

Specific measures 

Mechatronics 

system design 

teaching team 

Yes/No NO. 

Enterprise 

(industry) 

talent 

introduction 

(1) Full-time recruitment of a group of senior 

professional and technical personnel with scientific 

research and innovation capabilities of enterprises 

(industries) to work in the university. 

No 0 

(2) Flexible recruitment of enterprise (industry) senior 

technical personnel and industry experts as part-time 

teachers 

No 0 

Enterprise 

(industry) 

practice 

exercise 

(1) Encouraging teachers to carry out scientific and 

technological research in postdoctoral workstations of 

enterprises 

No 0 

(2) Encouraging teachers to carry out scientific and 

technological innovation and service in enterprises 
Yes 4 

(3) Selecting some professional teachers as visiting 

engineers to enterprises 
Yes 3 

Enterprise 

science and 

technology 

service 

Encouraging all departments to cooperate with industry 

enterprises to build on-campus and off-campus practice 

and training bases, entrepreneurship bases and 

engineering centers, etc. 

Yes 3 

Currently, most of teachers in the teaching team have 

completed the qualification certification of DQDC by 

means of practical training, scientific and 

technological services, and transformation of applied 

achievements of enterprises (industry), providing 

necessary manpower guarantee for the 

implementation of the course reform practice based 

on the integration of industry and education. 

(4) Constructing the university-enterprise cooperation 

platform.  

The university has reached an agreement with a 

number of companies to cooperate in cultivating 

application-oriented undergraduate talents, and has 

explored the “university-enterprise double tutorial” 

talent training mode for mechanical majors, as shown 

in Figure 3. Exploratory classroom teaching in the 

production workshop of the enterprise will facilitate 

students to further understand the implementation of 

mechatronics technology in engineering applications, 

and stimulate students to think about how to combine 

the theoretical technology learned with practical 

applications. 

4. BENEFITS AND CHALLENGES OF 

INDUSTRY-EDUCATION INTEGRATION 

4.1 Benefits 

(1) Improvement of students' practical ability 

Through the implementation of university-enterprise 

cooperation courses reform in the major of machinery, 

and combination of the practical engineering 

education and theoretical teaching, the students' 

practical ability of engineering has been greatly 

improved. Most students can learn certain complex 

mechatronics design technology from the cases 

analyzed in class, and learn the key points of 

engineering machinery design in some enterprises 

through the cooperation platform. 
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(2) Application-oriented course construction 

Based on the course reform of the integration of 

industry and education, we have established the 

teaching project case base and the standard 

documents of classroom teaching evaluation. And 

some courses related to the mechatronics system 

design made by our teaching team were selected as 

online courses. 

 
Figure 3 Talent training mode base on 

“Industry-education integration” 

(3) Teaching-learning-practice interlocking effect 

In the course teaching of mechatronics system design, 

the practice platform of university-enterprise 

cooperation is actively utilized to achieve the 

closed-loop teaching effect of 

teaching-learning-practice. Irregular invitation of 

mechanical and electrical related enterprise engineers 

for course teaching, to further enable students to 

understand the mechatronics design methods carried 

out in the enterprise. Or, we will also let students into 

the production site of the enterprise and try to explain 

the practical engineering problems with the 

theoretical knowledge they have learned. 

4.2 Challenges 

The teaching methods and management of courses 

based on industry-education integration are still in the 

stage of exploration and development in Jiaxing 

University, there are the following challenges: 

(1) The coordination and supervision mechanism of 

course reform is not perfect 

The university only supports the course reform based 

on the integration of industry and education at the 

macro level. Although various normative documents 

guide the reform and construction of various courses, 

there is no unified coordination and guidance 

mechanism in general. Most of the course reform in 

the industry-education integration is not deep enough 

and easy to become mere formality. How to improve 

the supervision mechanism and refine the measures of 

course reform is an urgent problem to be solved. 

(2) Enterprise participation enthusiasm is not high 

There are some common phenomena in the process of 

the implementation of the integration of production 

and education, in which universities have high 

initiative and enthusiasm to participate in the 

integration of production and education, while 

enterprises have relatively low enthusiasm because of 

different ultimate goal pursued. How to encourage 

enterprises to actively participate in 

university-enterprise cooperation, industry-education 

integration is the next consideration. 

5. CONCLUSIONS 

To explore a new mode of combining classroom 

teaching with production practice and combining 

scientific research with teaching practice, to highlight 

the “local and applied” course features, and to realize 

the docking and matching between the needs of the 

regional society and the university course education 

standards, we are actively promoting the course 

reform practice based on the integration of production 

and education under the new normal of social 

economy. According to the comprehensive and 

engineering characteristics of mechatronic system 

design course, the course teaching reform and practice 

based on the integration of production and teaching 

are carried out. Through the implementation of 

engineering case teaching and project-driven teaching 

methods, DQDC teaching team construction, 

university-enterprise platform construction based on 

regional characteristic industries and other methods, 

the engineering attribute of course teaching content is 

strengthened to make up for the shortcomings of 

traditional classroom teaching. The reform and 

practice of mechatronic system design course based 

on the integration of production and education has 

been supported by local industry enterprises and 

technicians in Jiaxing city, and a production and 

education integration base has been established with 

relevant leading enterprises. The chief engineer of the 

enterprise has taken part in face-to-face teaching of 

some teaching modules, which has achieved certain 

results through a small-scale pilot. In general, the 

successful experience is worth popularizing, and 

some problems are worth further reflection, especially 

to strengthen the construction of teaching resources 

related to enterprise cooperation courses. 
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According to UN statistics, by 2050, the world's 

population will reach 9-10 billion, of which 2 billion 

will be over 60 years old and 1.5 billion will be over 

65 years old; on the other hand, with the advancement 

of science and technology, the improvement of 

medical care and the increasing life expectancy of the 

world's population, many must re-plan their 

retirement plans or postpone retirement or no 

retirement in order to maintain a stable income. 

Controlling population growth is imminent as well as 

the most prominent problem of population aging. At 

present, among the world's aging population countries 

Japan ranks first, Italy second, Germany third, and 

China tenth. As the country with the longest life in the 

world, Japan is also the developed country with the 

fastest aging population, so it has rich experience in 

population aging. The research and analysis of Japan's 

countermeasures to deal with the problem of aging 

has a positive impact on finding ways to solve the 

problems caused by the future Chinese population 

crisis. 

1. JAPAN'S AGING PROBLEM 

(I) Social conditions and causes of aging in Japan 

In Japan, the problem of aging children has become 

so serious that it has become a problem that news and 

television stations are rushing to report, with people 

and the government discussing it together. According 

to the information in the 2018 White Paper on Aging 

Society, as of October 2017, Japan's total population 

was 120.67 million, and the population aged 65 and 

over was 35.15 million, accounting for 27.7% of the 

total population. Japan's aging rate was only 5%, 

reaching 7% in 1970, entering an aging society, 14% 

in 1994, entering an aging society, reaching 21% in 

2007, entering an ultra-aging society, and reaching 

27.7% in October 2017. On the contrary, the 

working-age population between 15 and 63 years old 

reached 87.16 million in 1998, reaching its peak, and 

then gradually decreased. In 2013, it was 79.01 

million, and for the first time fell below 80 million[7]. 

Aging is the inevitable way of social development, 

but the intensification of modern aging society has 

many reasons. Overall it can account for the reduction 

of newborn children and low mortality. 

On the one hand, the decline in fertility desires of 

modern couples and the concerns of men and women 

of marriage about marriage. With the rapid 

development of Japanese technology and economy, 

companies and countries are eager for high-tech talent. 

This has increased the requirements for job applicants' 

academic qualifications and academic ability. Not 

only is the increasing pressure on contemporary job 

seekers, education expenditures have also discouraged 

young couples from questioning whether to raise their 

next generation. In addition, due to the advancement 

of women 's social status, more and more women cast 

aside the traditional choice of "assist one’s husband 

and educate the children" and seek development in 

society with their own personal abilities; changes in 

mate selection standards are also caused by social 

pressure. Future concerns make contemporary people 

cautious about marriage. The decline in the age of 

marriage and the lack of fertility intentions have led 

to a low birth rate in Japan. Although Japan has 

encouraged fertility since the 1990s, this has not 

stopped the decline in birth rates. The low birth rate 

has caused Japan's total population to continue to 

decline, further deepening the aging and ageing of the 

population[8]. 

On the other hand, the average life expectancy of 

humans has been extended, that is, the mortality rate 

has been reduced, which is also one of the important 

reasons for the accelerated aging of Japan. With the 

improvement of life and nutrition after the war, 

advances in medical facilities and medical technology 

have made Japan gradually become a famous 

long-lived power. According to the Japan Cabinet 

Office's 2018 White Paper on Aging Society, the 

average life expectancy of Japanese men is 80.98 

years, and that of women 87.14 years. The average 

life expectancy will be further extended by 2050, with 

men at 84.2 years and women at over 90 years, 
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reaching 90.4 years (see Figure 2)[7]. This is a 

reflection of a country's social environment and 

technological strength, but it also means that Japan's 

aging trend is serious and many social problems have 

arisen. 

Figure 1 Future predictions of births and deaths 

(Ⅱ) The aging problem has caused a huge impact on 

the old-age welfare system in Japanese society 

Due to the aging population, the first problem is 

economic issues. In order to ensure the livelihood of 

the elderly, social security expenditures continue to 

increase, and its growth rate far exceeds the growth 

rate of national income. 

Figure 2 Average life prediction 

According to the White Paper for the Aged Society, 

the social security payment in Japan in 1995 was 62.5 

trillion yen, accounting for 17.5% of national income 

(see Figure 3). In 2005, social security payments 

exceeded 90.0 trillion yen, accounting for 22.5% of 

national income, and by 2015, social security 

payments reached 114.86 trillion yen, accounting for 

29.57% of national income. In terms of per capita 

medical expenses in 2015, the medical expenses of 

the elderly aged 60 to 64 were 371,000 yen, the 

medical expenses of the elderly aged 75 to 79 were 

793,000 yen, and the medical expenses of the elderly 

aged 80 to 84 were 94 million Japanese yen (see 

Figure 4)[1]. The older the person, the higher the 

medical expenses. This not only increases the burden 

on the working-age population, but also brings a huge 

burden on the state's finances. 

Among them, Japan's "annuity system" has been 

tested in an increasingly aging social environment. 

Pensions received by the elderly in Japan are mainly 

paid by insurance premiums paid by existing insured 

workers. In simple terms, the pension insurance for 

the older generation is paid by the pension insurance 

paid by the younger generation. However, with the 

aging of the population, the number of young 

laborers—the number of insured people—decreases, 

resulting in an imbalance in the income and 

expenditure of the annuity and a deficit. Although the 

pressure is shared from the treasury, this method does 

not cure the symptoms. Receiving pensions lower 

than the insurance premiums paid by them, or failing 

to get insurance premiums, often happens, which 

makes young people feel distrustful about the future 

and choose not to pay insurance premiums, which 

creates a vicious circle. Reform of Japan's pension 

system is imminent. 

At the same time, the intensification of aging has 

placed a huge burden on the nursing industry. Caring 

for the elderly requires a large number of professional 

nursing staff. In addition, the elderly body is more 

fragile than the average person and suffers from more 

chronic diseases, which requires long-term escort by 

nursing staff. This creates a huge gap for nursing 

professionals. The development of nursing business 

and the training of professional nursing staff are also 

issues that must be taken seriously[6]. 

Figure 3 Changes in social security payments 

Figure 4 Per capita medical expenditure by age group 

(2015) 

2. JAPAN'S POLICY ON AGING 

In order to deal with the problem of aging children, 

the Japanese government has actively responded and 

taken measures. According to the Japanese White 

Paper on Aging Society in 2018, the countermeasures 

of the aging society are mainly to expand the 

employment of the elderly, ensure income, promote 

healthy aging, develop nursing, and achieve a society 

in which the entire population plays an active role[3]. 

1) Promote employment and ensure income for the 

elderly. Most elderly people in Japan have a high 
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willingness to work and will not give up as long as 

they can work. And it can reduce the pressure on the 

younger generation. Protecting the income of the 

elderly can also improve problems such as reduced 

savings and pensions. 

2) Actively promote the development of healthy aging. 

Focus on the development and implementation of 

medical technology and equipment. The elderly are 

more fragile and often suffer from chronic diseases. In 

order to spend a happy old age, the Japanese 

government believes that protecting the health of the 

elderly is a top priority[4]. The Japanese government, 

enterprises, and non-profit organizations can 

participate in the construction of nursing service 

facilities. The government mainly provides elderly 

care services and facilities within the scope of basic 

benefits, while enterprises and non-profit 

organizations are based on the distribution, status of 

groups and different needs to build corresponding 

commercial or public service facilities. 

3) Develop nursing business. With the further 

development of an aging society, the number of 

elderly people in need of care is rising, and the 

number of employees in the nursing industry is also 

increasing, but there is still insufficient supply. The 

Japanese government's policy of vigorously 

developing the nursing industry will effectively 

alleviate the problem of increasing financial burdens 

caused by increasing social security expenditures for 

the elderly; meanwhile, it will increase employment, 

increase the number of insureds, maintain the 

sustainability of social security, and reduce financial 

pressure[9]. As of April 2012, there are 203 nursing 

universities in Japan, including 140 graduate schools 

with master's programs and 69 graduate schools with 

doctoral programs. Almost all of these graduate 

schools have set up majors in geriatric nursing to 

fulfill their due diligence for the training of senior 

nursing talents[5]. 

In addition, there are many research institutions and 

facilitators related to the old and doting care service 

in the Japanese people. They have extensive 

participation in policy research, market research, 

analysis of industrial conditions, lectures, regional 

and personnel exchanges, etc. It plays an important 

role as a government advocate and industry promoter. 

Compared with Japan, China is still in the 

development stage and belongs to developing 

countries. However, due to the huge population base 

and policy issues, China's aging population is earlier. 

It is necessary to pay close attention to time to study 

plans and countermeasures. 

3. CHINA'S AGING PROBLEM 

(I) China's aging population is accelerating 

Since 1973, China has gradually implemented a 

family planning policy, and the fertility rate has 

dropped significantly. At the same time, the average 

life expectancy of our population is also increasing. 

The original “young” population base—that is, the 

demographic dividend and labor force—is changing 

to the “old” type, which is the only way for social 

development. Coupled with the rapid development of 

science and technology in China in recent years, the 

continuous improvement and advancement of medical 

technology and equipment has significantly reduced 

the mortality rate of the population and prolonged the 

average life expectancy. As of 2007, China's elderly 

population was 130 million, and it has entered an 

aging society with a population age structure. From 

1953 to 1998, the average annual growth rate of the 

total population was 1.77%, the average annual 

growth rate of the elderly population was 2.47%, and 

the average growth rate of the elderly population over 

the age of 80 was 3.97%. It is estimated that by 2025, 

the elderly population will reach 280 million, 

accounting for 18.46% of the total population[2]. 

(II) Characteristics of China's Aging Different from 

Japan 

According to the 2006 National Aging Office's 

"Research Report on the Prediction of the 

Development Trend of China's Population Aging", 

China's aging population has six main characteristics: 

large-scale aging population, rapid aging development, 

unbalanced regional development, significant 

urban-rural inversion, more women than men, and 

aging ahead of modernization. At the same time, there 

are characteristics such as getting old before getting 

rich, getting old without preparing, and getting old 

alone[5]. 

(1) Unlike Japan, China is still a developing country, 

and its economic strength is still weak in the face of 

aging. With the development of young labor forces in 

big cities, a large number of "empty nest elderly" 

appear in the countryside, lacking or not receiving the 

protection of endowment insurance, and their lives are 

worried. 

(2) Compared with developed countries such as Japan, 

China's aged care system is lagging behind and the 

nursing industry is developing slowly. The 

infrastructure of most nursing homes is backward, and 

the lives of the elderly are inadequate. At the same 

time, a large number of elderly people who lack 

self-care ability need professional nursing staff to 

accompany them. At present, most nursing staff 

working in nursing homes, including escorts but 

"nannies" who often appear in hospitals, lack 

professional nursing knowledge and are liable to 

produce improper nursing and lead to negative results. 

(3) Different from the situation in Japan, the 

demographic effect brought about by the family 

planning policy in China has produced many elderly 

people who have no children or only children. In the 

end, he became an lonely, empty nest old man without 

a company. They need the care and attention of 

society, and they need to be there for the rest of their 

lives. 

(Ⅲ) Difficulties in raising the birth rate 

This is very similar to Japan. The demographic effects 
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of modern young marriageable men and women due 

to family planning are mostly only children. When 

you work, you also have to take care of your parents, 

and you may even have to take on the responsibility 

of supporting your grandparents. Excessive financial 

pressure has made marriage-friendly men and women 

choose to postpone the search for a partner and give 

priority to their careers. 

At the same time, due to the pressure of urban 

employment competition, the popularization of 9-year 

compulsory education and the concept of "cannot lose 

on the starting line" have been widely spread, which 

has increased the burden of education; Some couples 

chose to postpone their birth plans and not have 

children. 

4. CHINA CAN LEARN FROM 

Under different social and economic systems and 

different social development conditions, China still 

has some effective and worthy experience to learn 

from Japan. 

(Ⅰ) Ensuring employment for the elderly 

China has a larger population base than Japan, and the 

elderly population far exceeds Japan. If the 

employment of the elderly can be guaranteed, I think 

it can take advantage of the "elderly dividends". 

According to the current survey, most people still 

retain the traditional concept that "they must be 

supported by their children when they are old, and 

support them for years", and do not allow or expect 

elderly parents to take employment or work. So most 

elderly people are in an "idle" state. There are a few 

elderly people involved in labor, which is similar to 

low-level, low-yield work such as picking up plastic 

bottles and cardboard. If we can protect the work of 

the elderly, I think it will not only increase the labor 

output of society, but also reduce the burden on young 

couples. At the same time, with working old people 

and new motivations, they can also be positive for life, 

not pessimistic. 

(Ⅱ) Development of Nursing Career 

Most of the old people who are unemployed or unable 

to work are mostly entrusted to "nursing homes" by 

their timeless children. As mentioned earlier, China's 

old-age care system is backward, its infrastructure is 

incomplete, and it lacks professional nursing staff. 

Before fully entering an aging society, we need to 

learn from Japan, increase the development of nursing, 

improve elderly care facilities, optimize the living 

environment of the elderly, and train more 

professional nursing staff. 

(Ⅲ) Optimization and reform of pension insurance 

Although China's old-age insurance system is 

different from Japan's annuity system, it cannot 

guarantee that it will play a full role in the face of the 

rapidly accelerating aging wave. The optimization and 

reform of endowment insurance must be carried out at 

all times, keep up with the trend of social 

development, and provide stable and reassuring 

protection for the elderly. 

(Ⅳ) Combination of medical care and support 

 The nursing work for the elderly in most hospitals in 

our country is handed over to "nanny" without 

professional nursing knowledge, and the relatives of 

the elderly pay the salary. This system firstly hinders 

the daily work of the hospital, and irrelevant 

personnel other than patients, relatives, and medical 

personnel hinder the normal operation of the hospital. 

At the same time, most elderly people live in nursing 

homes. They are also looked after by people without 

professional nursing knowledge. Their lives and 

physical health are worrying. The combination of 

medical care and nursing care can improve the 

efficiency of care for the elderly, while reducing the 

incidence of confusion and accidents. 

(Ⅴ) Prepare the society for thought 

Although China is still in the development stage, the 

aging rate is no less than that of developed countries 

such as Japan. Not to mention that some people are 

not ready to face the various problems caused by 

aging, some still think that the elderly are a 

burdensome negative thought. Study the Japanese 

government, publicize the actual situation of the aging 

of the few children, and work with the society to 

discuss solutions to eliminate negative thoughts, such 

as "cannot lose at the starting line", "the elderly are 

burdensome," and jointly face difficulties. At the 

same time, the civil society research groups were 

launched to discuss and study the problem of ageing 

in a society with Chinese characteristics, conduct 

extensive exchanges, hold more lectures, and 

mobilize the entire people to leapfrog the mountain of 

ageing issues together. 

5. CONCLUSION 

The problem of population is a global problem. It is 

impossible to see the whole picture by one's own 

opinions. It requires the brainstorming of all people. 

As a developed country, Japan has different national 

conditions and different social health care and welfare 

systems. However, the problems and difficulties 

encountered in the development of an aging society 

and the thinking direction of solving problems will be 

similar. The essence, combined with reasonable 

analysis and discussion of China's national conditions, 

can provide a positive reference for the solution of 

China's aging problem. 
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Abstract: Human resources are an important 

cornerstone for China's national rejuvenation and the 

basis for China's goal of successfully achieving a 

well-off society. Through the talent resource 

management incentive mechanism, it can effectively 

stimulate the enthusiasm of all levels of government 

for talent management and improve the efficiency of 

the introduction of talents at all levels of government. 

In this context, focusing on the current situation of 

human resource management in China, combined 

with the project management theory of enterprises, 

using game theory, constructed a three-party game 

model based on government, enterprises and talents, 

and concluded that only the government-led 

enterprises, The three-way cooperation between 

talents and the government to seek common interests 

is the only Nash equilibrium. Based on the results of 

talent management incentive theory and game theory 

model, the Chinese government has put forward a 

human resources management incentive mechanism 

suitable for China's national conditions, and has 

constructed a talent management strategy suitable for 

the foundation of Chinese society. 

Keywords: Project management; Human resource 

management; Game theory; Nash equilibrium; 
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1. CURRENT SITUATION OF TALENT 

RESOURCE MANAGEMENT IN CHINA 

In the current situation of abundant human resources 

and fierce competition in China, effective human 

resources management can fully develop and utilize 

the potential of employees, which is the key factor for 

enterprises to carry out all kinds of work smoothly [1] 

Today's human resource management combines the 

modern science and technology and management 

theory, in order to obtain the required human 

resources of enterprises in the strategic level, so as to 

maximize the realization of the strategic objectives of 

enterprises.[2] China has begun to increase the 

introduction of all kinds of talents, governments at all 

levels have put forward the strategy of talent 

introduction, attracting some talents to join, but in the 

long run, due to urban environment and cultural 

integration and other factors, the content of talent 

introduction policy can not be implemented and 

continued. Recently, especially after entering 2019, 

the international situation has undergone profound 

changes, and the economic and technological 

development situation at home and abroad has also 

undergone major changes, thus putting forward new 

requirements for the quality, ability and structure of 

talents in China. At the same time, our country is also 

facing various problems in talent management. It is 

manifested in[3-4]： 

(1) Managers lack awareness of strengthening human 

resources management, lack of management planning 

and capital investment [4]. The traditional talent 

resource management mechanism of our country has 

already been difficult to adapt to the high-speed 

development of the society nowadays, it is even more 

difficult to mobilize the enthusiasm of the talent, such 

as management superficiality, mechanism 

formalization, talent introduction unscientific problem 

of human resource management, can't give full play to 

the actual utility of talent resource management. At 

the same time, most of our enterprises and 

government managers do not really attach importance 

to the investment of human resources management, 

focusing on the development of business and 

economic aspects, very little investment in human 

resources management projects, especially in 

personnel recruitment and training, lack of 

professional management personnel and more 

scientific management tools. These problems directly 

lead to the difficulty of attracting high-level elite 

talents with high technology in some enterprises and 

provinces in China, thus causing greater constraints 

and obstacles to the development of enterprises and 

regions. 

(2) The internal incentive mechanism of enterprises 

and governments at all levels is not perfect, and the 

form is single [5]. Major enterprises and the 

government are scrambling to find high-quality 

talents for the project, but the lack of incentive 

mechanism and management mechanism hinders the 

development of major enterprises. 

Firstly, due to the lack of scientific and reasonable 

performance evaluation mechanism, the government 

and enterprises have no clear standards in salary 

formulation, resulting in loopholes in the incentive 

mechanism of human resources, so that talents can 

not get timely salary incentives, resulting in brain 

drain, which is not conducive to the talent reserve and 
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long-term sustainable development of the government 

and enterprises. Secondly, the enterprise and the 

government do not strictly control the condition of 

talent promotion, and some talent promotion is not 

through open and fair competition, but through the 

direct selection of leaders, so that some people get 

promotion opportunities by illegal means, which 

eventually leads to the deviation of talent goal from 

the goal of enterprise and government, and is not 

conducive to the common development of talent, 

enterprise and government. 

(3) The flow of human resources is facing multiple 

institutional obstacles[6].According to LinkedIn's 

2019 Talent Mobility and Salary Trends Report, the 

overall scale of talent mobility declined in 2018. The 

number of new recruits and new departures decreased 

by 36.3% and 35% compared with the same period in 

2017, further widening the gap with the talent flow in 

the past three years. At the same time, the salary level 

of first-tier cities tends to be consistent, and the 

overall salary level of non-first-tier cities has 

gradually increased, but there is still a gap that is 

difficult to cross compared with first-tier cities 

(Figure 1). The root cause of this phenomenon lies in 

the existence of restrictive factors such as household 

registration management system, social insurance 

system and archives management system in China. 

The household registration management system 

artificially divides our country's people into 

agricultural household registration and 

non-agricultural household registration, which has 

become one of the biggest institutional obstacles to 

the flow of talents. Under the strict household 

registration management system, it is difficult for 

rural household registration talents with high-end 

technology to choose jobs in cities because of their 

identity boundaries. Under the strict household 

registration management system, it is difficult for 

rural household registration talents with high-end 

technology to choose jobs in cities because of their 

identity boundaries. The social insurance system is 

not perfect and the degree of socialization is low, the 

coverage is narrow, the treatment of social insurance 

is different after the flow of talent, the continuity is 

poor, and the policy changes frequently, so that 

employees can not enjoy the convenience brought by 

the social security system. Archives management 

system has a serious color of planning and 

administrative orders, without strict examination and 

approval of the organization, it is difficult for the 

agricultural population to mobilize archives to 

achieve work transformation. The above systems 

seriously hinder the initiative flow of talents and the 

enthusiasm of employment work. 

(4) Overseas talent resource management mechanism 

needs to be improved [7] In recent years, the scale of 

overseas talent inflow in China has increased rapidly, 

but the overall scale is not large. According to the 

statistics of the Ministry of Human Resources and 

Social Affairs in recent years, from 2011 to 2018, the 

quantity and quality of talent resources introduction 

increased year by year.By the end of 2018, 3.651 

million overseas students had returned to China for 

employment, but the proportion of returnees to 

overseas students was still less than 1 (Figure 2). The 

problem is that the introduction of overseas talents 

involves many departments, which are inefficient, 

difficult to coordinate policies, lack of overall 

planning and long-term consideration of management 

services. 

From the above analysis, we can see that although our 

country has achieved great success in talent 

introduction and management, but there are still many 

problems, in today's rapid and efficient digital era, 

enterprises and the government want to establish 

competitive advantage, we need to constantly 

optimize the talent ecology, occupy the talent 

highland so that enterprises and the government are 

full of vitality. Whether the talent resource 

management can take the talent benefit as the starting 

point, take the effective incentive mechanism to 

stimulate the talent initiative and give full play to the 

talent initiative is the key to determine the 

organizational performance and the core of the 

success of talent resource management [8].Based on 

the current situation of human resources management 

in China, combined with the project management 

theory of enterprises[9], this paper constructs a talent 

management strategy adapted to the social basis of 

our country, and provides thinking and reference for 

Unicom talent and government, in order to achieve a 

win-win situation of talent, society and government. 

 

2. THE THEORETICAL BASIS OF HUMAN 

RESOURCE MANAGEMENT INCENTIVE 

Since Maslow's theory of hierarchy of needs was put 

forward, many incentive theories have been put 

forward from the perspective of modern management 

mode, and gradually formed a self-improvement 

theoretical system, which has been widely used by 

various departments and enterprises. Among them, the 

main theories of human resources incentive are as 

follows:Maslow's hierarchy of needs divides human 

needs from low to high into five levels [10-11]: 

physiological needs, security needs, love and 

belonging needs, respect needs and self-realization 

needs. He believes that the needs that have been met 

can not play an incentive role, and need to have 

priority, when a certain level of needs to be met 

before another level of needs appear. Fredrick 

Herzberg's Dual-factor Theory shows that only the 

work content and work itself can make employees 

satisfied, so we must improve the working 

environment and work content, so as to improve the 

enthusiasm and efficiency of employees[12]. 

According to the Achievement Motivation Theory of 

D. C. McClelland, people have three basic needs, 

namely, achievement, rights and ownership, and the 
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intensity and motivation vary from person to person 

[13] Therefore, it is necessary to meet the needs of 

employees in these three aspects, so as to improve the 

enthusiasm of employees. Placement of employees in 

competitive positions, so that they have a high sense 

of achievement. Clayton Alderfer's ERG (Existence 

Relativity Growth)[14] Theory holds that people have 

the needs of survival, relationship and growth, which 

do not emphasize the order of demand levels. People 

may pursue higher level needs, or they may not have 

the trend of upward pursuit; when higher-order needs 

are frustrated, people may settle for second best; At 

the same time, the theory also holds that the intensity 

of a certain need increases rather than decreases after 

it is basically satisfied. Frum (VictorH. Vroom) of the 

expectation theory (expectation theory) that[15] , 

enterprises need to let employees clear work can 

provide them with what they really need, and their 

demands and performance linked, so long as hard 

work can improve their performance. Adams (J. S. 

Adams) of the equity theory (equity theory) is that 

people can compare the vertical and horizontal 

employees to determine whether the remuneration is 

fair[16]According to B. F. Skinner's Reinforcement 

Theory, a person's behavior is a function of the 

stimulus he receives. If the stimulus is favorable to 

him, the behavior will be repeated; To its detriment, 

the act weakens and eventually disappears[17]

 
Figure 1 National Salary and Welfare Difference Index, 2015-2018 

 
Figure 2 Statistics of talents studying abroad from 2011 to 2018 

Note: collate the annual reports of the Ministry of Human Resources and Social Security.

Table 1 Incentive theory 

category Concrete Theory Characteristice 

Content-Based  

Incentive Theory 

Maslow's hierarchy of needs 

Herzberg's Two-Factor Theory 

Starting from the start of the incentive 

process (human needs) 
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McClellan's achievement  

motivation Theory 

Alderfer's Erg Theory 

Process  

Incentive Theory 

Ferrum's Expectancy Theory 

Adams's theory of fairness 

Study on the Incentives from the 

Environmental Factors of the Incentive 

Process 

Behavior 

 Modification Theory 

Skinner's  reinforcement 

 Theory 

Explore how to control people's behavior by 

controlling the consequences of behavior 

from the end of motivation 

With the continuous development of human resources 

management system, the application of incentive 

theory is becoming more and more common, but the 

enterprises and the government in the use of the 

corresponding incentive theory, not combined with 

their own development of the actual situation of 

selective application, thus failed to really play the role 

of incentive mechanism. According to Keshi's survey 

report on human resources focus of Chinese 

enterprises in 2018, focusing effect is the core, and 

key objects, bonuses, non-material incentives, 

medium and long-term incentives and support 

mechanisms are the key [18-19.]The report points out 

that the adjustment of key personnel's salary scheme, 

floating income mode, non-material incentive, 

support mechanism and long-term incentive have 

become the key areas of enterprise salary 

management optimization, reflecting the typical 

characteristics of current salary optimization, that is, 

focusing on core objects, bonus mode, non-material 

incentive, support mechanism (especially post system) 

and medium and long-term incentive [20-21] 

Based on these human resource management 

incentive theory (see table 1), combined with the 

enterprise project management theory, the basic 

principles of human resource management incentive 

are put forward, which provides the basis for the 

design of the human resources management incentive 

mechanism later. 

(1) The incentive principle of sustainability. Talent 

introduction is not difficult, the key is how to ensure 

that talent can stay in the enterprise or the government 

for a long time, which requires enterprises and the 

government to adhere to the principle of sustainability 

in talent introduction. The implementation of policies 

and benefits must be guaranteed so as to strengthen 

the trust of talents in enterprises and governments. 

(2) The principle of fairness. Whether in the process 

of introducing talents or in the promotion of 

professional titles after the introduction of talents, 

enterprises and governments must adhere to the 

principle of fairness, only when talents feel that they 

are treated fairly, can they stimulate their sense of 

identity and belonging to enterprises or governments 

to the greatest extent. 

(3) The principle of diversity. When enterprises or 

governments manage human resources, they must 

adhere to the principle of diversity, that is, they can 

not treat every talent in a uniform way, but must 

manage and motivate each talent according to its own 

characteristics. In this regard, the one person, one 

policy strategy of many provinces and municipalities 

can be promoted. 

3. THE RELATIONSHIP BETWEEN THE 

MANAGEMENT OF TALENT RESOURCES, 

ENCOURAGEMENT AND GOVERNMENT 

The government plays a leading role in the 

management of human resources in China.The 

relationship between human resource management 

and government itself can be regarded as a game 

problem, in order to analyze the relationship 

between human resource management incentive 

and government, combined with enterprise project 

management theory, using the basic theory and 

method of game theory to analyze, so as to provide 

theoretical basis and method for the design of 

incentive mechanism later.In the process of human 

resource management incentive, the government 

cooperates with enterprises and talents to find 

common goals according to different needs, so as 

to maximize the interests of all parties, so human 

resource management incentive essentially 

becomes a cooperative game problem, there is a 

Nash equilibrium of optimal arrangement that 

satisfies all parties [22]. The specific model is as 

follows: First of all, in the process of introducing 

talents, the enterprise will make a certain amount of 

input, assuming that the input is C1, and only by 

making such input, the enterprise can get positive 

output, if not input, the output is zero. At the same 

time, if enterprises want to carry out certain basic 

research, they must increase the introduction of 

talents and carry out basic research and applied 

research based on talents. Because of the huge 

investment in talent introduction, the government 

needs to invest a certain amount of capital to obtain 

enterprise tax revenue in the future. In order to make 

the results of the analysis more accurate, this paper 

classifies the talents, that is, application-oriented 

talents and basic research talents. Government 

investment, enterprises and talents constitute the 

following game relationship: for applied talents, it can 

be divided into enterprise (C1), government (C2), 

talent (C3) input (C2 + C3, C1) and no government 

investment but enterprise investment (C1 + C3, 0) 

two cases. For basic research, generally only the 

government (C2) and talent (C3) input, so there are 

two cases: (C2 + C3,-), (C2 + C3, 0). From the 

following lineation analysis, we can see that only the 
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government, enterprises and talents cooperate in three 

aspects, can we achieve the Nash equilibrium of 

maximizing the investment in science and technology. 

(see table2) 

Table 2 Game Model of Government, Enterprise and 

Talent 

 Enterprise 

Applied Talents C1 0 

C2+C3 C1+C3 

Basic Talent - 0 

C2+C3 C2+C3 

The cross-regional flow of talent in China has been 

greatly improved, but government management 

policies have lagged. China's human resources are 

mainly concentrated in developed areas such as 

Beijing, Shanghai and Guangzhou, and the flow of 

talents to developed areas is accelerating. However, 

competition among talents under the pressure of 

economic transformation and upgrading has become 

more intense, social insurance, archives management 

and other constraints still exist. The flow of all kinds 

of talents from government organs and state-owned 

enterprises to private and foreign-funded institutions 

is more frequent, but the reverse flow is rare, a large 

number of outstanding talents can not be used by 

institutions within the system, and the talent flow 

mechanism has not yet formed, among which the 

main reason is the lack of government talent resource 

management capacity, which is mainly manifested 

in[23]： 

(1) Defects in the government's personnel, social 

security and other systems. It is mainly the personnel 

file system and the household registration 

management system with Chinese characteristics that 

restrict the free flow of talents and the employment 

mechanism of employers. The existence of regional 

barriers in social security system and the imperfection 

of social security system such as medical treatment, 

employment and old-age insurance seriously restrict 

the flow of talents and affect the realization of the 

optimal allocation of human resources. 

(2) The government monopolizes the educational 

resources for a long time, implements the 

double-track employment system and the backward 

employment concept, which leads to the low degree 

of marketization of talent resources allocation, and 

then leads to the imbalance of talent cultivation and 

development system in the whole society. 

(3) The division of government administration, 

regional barriers and the lack of effective network 

information management mechanism lead to the poor 

transmission and communication system of talent 

resources information. The main body of talent 

intermediary service institutions invested by the 

government is contradictory to the autonomy of talent 

intermediary service in the market economy. The 

government decides the establishment and layout of 

the talent market, delimits the scope of business, the 

service product is single, the operation mode and 

means are backward, the employees still implement 

the old status system, and the government dominates 

and participates in market competition, which 

seriously hinders the exertion of the advantages of the 

talent market itself. Based on these existing problems, 

how to play the leading role of the government in 

human resources management, and based on this 

design suitable for China's national conditions of 

human resources management incentive mechanism, 

will be the focus of the rest of this paper. 

4. DESIGN OF INCENTIVE MECHANISM OF 

HUMAN RESOURCE MANAGEMENT IN CHINA 

FROM THE PERSPECTIVE OF PROJECT 

MANAGEMENT 

People-oriented is the core of talent management 

under the new situation, enterprises and governments 

must adhere to the people-oriented concept and 

implement various reform and innovation means in 

the management of talent resources. The whole 

society should have relations with intellectuals, 

respect intellectuals, and create a good social 

atmosphere of respect for knowledge and 

intellectuals.With an eye for talent, a sincerity to love 

talent, a boldness to use talent, a magnanimity to 

accommodate talent and a good way to gather talent, 

we should broaden the road to talent and bring 

together intellectuals from all walks of life so as to 

bring together the world's talents and use them.[24] 

The profound connotation of project management 

mainly focuses on its system and perfection, as well 

as the service nature of management [25], for which 

the following incentive mechanism for human 

resources management is constructed.  

(1) To formulate incentive policies and transform 

government functions 

The government plays a leading role in the 

management of human resources, our government 

should strengthen the reform of institutions, focus on 

deepening simplification and decentralization, 

implement incentive system improvement measures, 

simplify the current excessive administrative 

management model, limit government intervention in 

enterprise work, reduce excessive administrative 

examination and approval in the process of human 

resources allocation, so as to reduce some market 

transaction costs. Promoting economic development 

[26].We should make full use of the invisible hand to 

regulate the market, rationally allocate human 

resources, encourage foreign talents to integrate, open 

the market, formulate policies and laws to manage the 

fair competition of human resources, solve possible 

problems and disputes in the process of talent 

selection, and safeguard the rights and interests of 

enterprises and talents and the long-term stable 

development of society. We should improve the social 

security system, break through the current 

predicament of regional security, encourage the 

cross-regional flow of all kinds of talents, and realize 

the complementary advantages of various regions. 
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(2) To strengthen the incentive consciousness of 

managers 

Managers need to be fully aware of the importance of 

the incentive mechanism, construct and improve the 

communication mechanism between managers and 

talents, so that managers can obtain the personal 

situation of talents in peacetime work exchanges, and 

clarify the relevant information needed by talents in 

reality, so that managers can provide them in time. 

Give effective personal incentives to meet the needs 

of self-realization of talents, so as to stimulate the 

enthusiasm of talent work, improve work efficiency, 

and promote the development of enterprises and local 

[27]. 

(3) Adopting diversified incentives 

When implementing incentives for individuals, we 

need to build a diversified incentive mechanism[28]：
a). Self-esteem needs mental stimulation. Work is the 

touchstone of employees' self-worth, and the 

recognition of employees' work can stimulate their 

enthusiasm for work. Especially in the Internet era, 

incentive mechanism needs to make human nature 

blossom, so as to break the hierarchical relationship, 

give real respect to talents, and strengthen employees' 

sense of belonging to the enterprise; b). Physical 

stimulation of physiological needs. The economic 

basis determines the superstructure, stable wage 

returns will enable employees to achieve stable living 

conditions, thus helping to stabilize the work of 

employees in enterprises, and play a very important 

role in the stability of enterprises. At the same time, 

the material incentive measures of different treatment 

can also reflect the personal value of employees 

invisibly, and further realize the spiritual incentive of 

employees; c). Innovation-driven work incentives. 

China's strength depends on innovation, and 

innovation depends on talent. Talents policy and 

innovation mechanism are the focus of reform, local 

talents and returnees are equally important, and 

innovation-driven is essentially talent-driven. The 

core of talent-driven is work incentive. 

5. CONCLUSION 

Under the new situation, the competition of national 

strength of all countries is mainly reflected in the 

competition for talents, which is an important thrust 

for China to achieve national rejuvenation. Based on 

this, this paper focuses on the status of talent resource 

management in China, that although China has 

achieved great success in talent introduction and 

management, but there are still many problems, in 

today's rapid and efficient digital age, enterprises and 

government want to establish competitive advantage, 

we need to constantly optimize the talent ecology, 

occupy the talent highland so that enterprises and 

government are full of vitality. Combining with the 

project management theory of enterprises and using 

the game theory, this paper constructs a tripartite 

game model based on the government, enterprises and 

talents, and concludes that only under the leadership 

of the government, enterprises, talents and 

government cooperate in three aspects to seek 

common interests is the only Nash equilibrium. Based 

on the theory Thought on Socialism with Chinese 

Characteristics for a New Era of talent management 

incentive, this paper puts forward a talent 

management incentive mechanism suitable for 

China's national conditions, that is, a talent 

management incentive mechanism that takes 

sustainability, fairness and diversity as the basic 

principles, material incentive, work incentive, respect 

incentive and transformation of government functions 

as the core, so as to achieve a win-win situation for 

talent, society and government. 
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