
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20Z34-POD 
978-1-6654-0472-3 

2020 IEEE International 
Conference on Industrial 
Application of Artificial 
Intelligence (IAAI 2020) 

Harbin, China 
25 – 27 December 2020 



 
 
 
 
 
 
 
Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP20Z34-POD 
ISBN (Print-On-Demand):  978-1-6654-0472-3 
ISBN (Online):   978-1-6654-0471-6 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



i

Contents

A Prediction Method of Ground Deformation in Subway Tunnel Construction based on Gaussian 
Process Regression...............................................................................................................................1 
LIU Dong-xia, ZHOU Yan  

A Two-Person Lift Image Detail Extraction Method based on Global Texture Feature 
Optimization.........................................................................................................…............................7 
Haiyan Zhang  

Adaptive Retrieval Method of Legal Information based on Artificial Intelligence...........................13 
Guiying Yang 

CUDA Heterogeneous Face Recognition...................................................................................N/A 
Jing-xia Chen 

Application of Pre-installed Smart Box-type Substation in Engineering Project Management under 
the Environment of Internet of things................................................................................................21 
Hao Wu, Huihan Yu, Xuexia Wang  

Application Research and Implementation of Face Recognition in Smart Campus..........................27 
Zhou Chun-rong  

Artificial Intelligence-Based Optimal Control Method for Energy Saving in Food Supply Chain 
Logistics Transportation.....................................................................................................................33 
Sun Gui-e, Sun Jian-guo  

Automatic Acquisition Method of Geotechnical Engineering Survey Data based on Artificial 
Intelligence.........................................................................................................................................39 
GU Mudan  

Automatic Detection of English Pronunciation Errors based on Statistical Pattern Recognition....45 
Cai Xiao-ming  

Clinical Nursing Risk Assessment and Early Warning System based on Support Vector 
Machine..............................................................................................................................................51 
MEN Tong, ZHOU Ya-hui  

Constant Temperature Control System of Energy Storage Battery for New Energy Vehicles based on 
Fuzzy Strategy....................................................................................................................................57 
LIU Yang-yong, YANG Zong-ping  

Construction Material Concrete Quality Detection Method based on Ultrasonic Tomography 
Technology..............................................................................................................64 
Qiang Chen, Yujie Chen  

Construction Quality Evaluation Model of Concrete Pouring based on Support Vector Machine...70 
Tian Man-li, Wang Jie 

Crack Detection Method of Shadow Asphalt Pavement based on Cuckoo Search..........................76 
ZHAN Wei-wei, GUI Xu-lan, LONG Xing-hang 



 ii 

Crack Detection of Highway Prestressed Concrete Bridge based on Image Recognition.................82 
YIN Hong-yan, TANG Li  

 
Damage Identification Method of Reinforced Concrete Bridge Structure based on Modal 
Technology..........................................................................................................................................88 
ZHAN Wei-wei, LONG Xing-hang, GUI Xu-lan  

 
DC Side Voltage Monitoring Model of Transformer based on Pattern Recognition.........................94 
Liu Xian-zhong, Shao Wen-mian  

 
Deformation Monitoring Method of Large Section Shallow Buried Tunnel Based On GNSS 
Technology...........................................................................................................................100 
LI Nenghe  

 
Key Technologies of Distributed Transactional Database Storage Engine......................................106 
XU Haiyong, CHEN Guo, ZHANG Chun, ZHOU Jing, Huang Wei, Gao Xiaoxin  

 
Design of Data Acquisition System for Highway Bridge Health Monitoring Based on Internet of 
Things...............................................................................................................................................113 
Li Tang, Hongyan Yin  

 
Design of Eco-Tourism Service Quality Evaluation Model based on Artificial Neural Network....119 
Wei Yi, Hu Hui-min  

 
Design of Environmental Quality Management System in Ecotourism Area Based on RBF 
Network............................................................................................................................................125 
HU Hui-min, WEI Yi  

 
Design of Fault Diagnosis System for Electric Vehicle Motor Based on Virtual Instrument..........131 
YANG Zongping, LIU Yangyong  

 
Design of Intelligent Retrieval System for Visibility Animation Material Based on Data Mining.137 
LIU Ze-guo 

 
Design of Long Sentence Split Translation Model based on Support Vector Machine...................143 
Yin Cui-jiao, Gong Hai-xiao  

 
Design of Monitoring System for Uneven Settlement of Soft Soil Foundation based on Web 
GIS....................................................................................................................................................149 
WANG Hong-hong  

 
Design of Online Proofreading System for Business English Translation Based on Machine 
Vision................................................................................................................................................155 
Xu Hong  

 
Design of Open Source Personalized Information Recommendation System for Web Pages in Big 
Data Environment.............................................................................................................................161 
LI Xiao-Qing, YAN Xiao-Mei, CHEN Gui-rong  

 
Design of RF Robot Autonomous Obstacle Avoidance System Based on Deep Learning..............166 
Zhao Dan, Li Yaping  

 



 iii 

Design of Risk Assessment System for College Students' Mainstream Cultural Identity in the Era of 
Micro Communication......................................................................................................................172 
Zhu-Fangfei, Wang-Jingbing  

 
Design of Shooting Attitude Control System for Soccer Robot based on Vision Tracking 
Technology........................................................................................................................................178 
REN Jia  

 
Design Optimization of Ultra-Thin Asphalt Pavement on Cement Concrete Bridge Deck based on 
Artificial Intelligence.................................................................................…………………….......184 
Wang Qiu-yun  

 
E-Commerce Human Capital Performance Evaluation Model based on Fuzzy Pattern 
Recognition.......................................................................................................................................190 
YU Wei  

 
E-Commerce Human Capital Value Prediction Method based on Fuzzy Comprehensive 
Evaluation.......................................................................................................................................196 
YU Wei  

 
Efficiency Evaluation of Mixed Mathematics Teaching in Basic Mathematics Curriculum Under the 
Background of Internet Plus.................................................………………………………………202 
MA Xiaoxiao  

 
Evaluation Method of Combat Effectiveness of Electronic Warfare Equipment Based on Improved 
Fruit Fly Algorithm..............................................................………………………………………208 
LIU Jing, LIU Jiangwei, XIE Kai  

 
Evaluation Model of Asphalt Mixture Road Performance Based on Data Mining...........………...214 
Sun Jian-guo, Sun Gui-e  

 
Fast Segmentation of Complex Texture Image Based on Fractional Order CV Model…............220 
YANG Ying, LI Dong-rui, HUANG Xiao-feng  

 
Fault Feature Recognition Method of Intelligent Manufacturing Equipment based on Virtual 
Instrument.............................................................................………………………………………226 
WANG Jun-ru  

 
Feature Extraction of Color Hierarchical Structure of Indoor Space Based on Virtual Reality 
Technology............................................................................………………………………………232 
Jing He, Bing Liu  

 
Graphical Symbol Design System of Plane Advertisement Based on Visual Communication........238 
YUE Jin, LIU Ze-guo  

 
Grey Prediction Model of Bearing Capacity of Bridge Construction Support based on Genetic 
Algorithm............................................................................………………………………………244 
WANG Hong-hong 

 
Image Classification Algorithm Based on Improved AlexNet in Cloud Computing 
Environment.............................................................................……………………………………250 
YANG Lu  



 iv

Incremental Mining Method of Spatial Co-Location Pattern based on Genetic Algorithm……….254 
Liu Zhao, Ran Jun-yi  

 
Infrared Image Sequence Small Target Recognition Method Based on Wavelet Transform 
Domain.....................................................................................……………………………………259 
JIANG Zheng-hong, ZHOU Chun-rong 

 
Intelligent Integration Method of Big Data for Time Sharing Regulation of Elastic Load.……….266 
LI Bo, YANG Shi-hai, YANG Yong-biao  

 
Intelligent Recognition Method of Human Motion Global Features Based on Kinect Skeleton 
Information.......................................................................................................……………………272 
LEI Tao  

 
Intelligent Vehicle Automatic Lane Changing Lateral Control Method based on Deep Learning.278 
Lu Jianglin 

 
Method for Identifying Cracks in Mass Concrete of Bridge Engineering based on Image 
Processing.....................................................................................…………………………………284 
Chun Xiong  

 
Modular Design of Distance Self-Learning Innovation and Entrepreneurship Teaching System 
Based on Cloud Platform………………………………………………………………………...291 
Zhu Tian-yuan  

 
Multi-Intelligent Vehicle Cooperative Formation Control Method based on Visual Navigation….298 
Lu Jianglin  

 
Multimedia Assisted Sharing Platform of Higher Education Resources in the Era of Internet of 
Things...........................................................................................…………………………………304 
Tan Bin 

 
Numerical Simulation Analysis of Extrusion Shield Tunnel Construction Process Based on Virtual 
Reality.....................................................................................……………………………………309 
LI Nenghe  

 
Numerical Simulation Analysis of Non-Contact Mechanical Seal Performance based on Neural 
Network........................................................................................…………………………………316 
Xiong Ruyi  

 
Numerical Simulation of Mechanical Properties of Asphalt Mixture Bridge Deck Pavement Based 
on Virtual Reality……………....…………....……....…………....…………....…………....…...322 
Wang Qiu-yun  

 
Numerical Simulation of Strength Limit of Surrounding Rock in Geotechnical Engineering Based 
on Machine Learning……………...….……...…...…....………………………………………….328 
GU Mudan  

 
Numerical Simulation System of Aerocraft Aerodynamic Characteristics for Intelligent Internet of 
Things………………....……………………………....…………………………………………...334 
Wang Ke, Zhou Ze-you  
 



 v 

Online Evaluation System of Students' Daily Emotional Intervention Effect Based on Human 
Computer Interaction Platform…………………………………………………………………….339 
Peng Jie, Gao Hui  

 
Optimal Path Selection Model of Public Transportation Network Based on Improved Genetic 
Algorithm………………………………………………………………………………………….345 
LONG Dong-hua, TAN Jia  

 
Optimization of Evacuation Route for Urban Traffic Congestion based on Particle Swarm 
Optimization……………………………………………………………………………………...351 
Tan Jia, Long Dong-hua  

 
Path Planning Method of Self-Propelled Bridge Inspection Vehicle based on Support Vector 
Machine…………………………………………………………………………………………...357 
Yujie Chen, Qiang Chen  

 
Performance Prediction Method of Bridge Asphalt Pavement Material Based on Grey Theory….362 
GUI Xulan, LONG Xinghang, ZHAN Weiwei  

 
Prediction Method of High Frequency Electromagnetic Noise of Micro Electric Vehicle based on 
Wavelet Time-Frequency Analysis………………………………………………………….….…367 
Lu Shouqing, Cheng Peng 

 
Prediction Model of Financial Income of Listed Companies Based on Grey Model………….…374 
Li Tao  

 
Preprocessing Method of Structured Big Data in Human Resource Archives Database……….…379 
Zhang Cai-ming, Chu Hao-nan  

 
Process Prediction Method of Networked Ammunition Cooperative Operation based on 
Effectiveness Evaluation………………………………………………………………………….385 
HUANG Yao-hua, NING Xin  

 
Quality Control of Phase Change Energy Storage and Thermal Insulation Building Materials based 
on Optical Fiber Sensing Technology…………………………………………………………….392 
Tian Man-li, Shi Cui-ping  

 
Quality Evaluation Model of Intelligent Building Project Cost Audit based on Integrated 
Learning……………………………………………………………………………………….….398 
Du Ling-ling  

 
Real Time Prediction of Rebound Trajectory of Rotating Table Tennis based on Binocular 
Vision…………………………………………………………………………………………….405 
Tang wei  

 
Recognition Method of Single Hand over Shoulder Shooting based on Multi-Dimensional Visual 
Images.…………………………………………………………………………………………….410 
Li Xiao-xia 

 
Remote Monitoring System of Mechanical Manufacturing Equipment based on Digital Image 
Processing…………………………………………………………………………………………416 
WANG Jun-ru  



 vi

Research on Adaptive Grouping Method of TSP Path Planning Based on Genetic Algorithm…422 
ZHAO Xi, LI Ying  

 
Research on Automatic Dance Arrangement Method Based on Augmented Reality Technology 
……………………………………………………………………………………………………427 
LOU Man  

 
Research on Displacement Monitoring Method of Heavy Load Bridge Structure Based on Stereo 
Vision………………………………………………………………………………………………432 
LONG Xing-hang, ZHAN Wei-wei, GUI Xu-lan  

 
Research on Distributed Storage Data Consistency Control Method Based on Pattern 
Recognition………………………………………………………………………………………438 
Ran Jun-yi, Liu Zhao  

 
Research on Drive Control Method of Induction Motor Based on Random Forest……………….444 
SHAO Wen-mian, LIU Xian-zhong  

 
Research on Estimation Method of Underwater Operation Robot Motion Pose Based on Bayesian 
Inference…………………………………………………………………………………………...451 
Cheng Peng, Lu Shouqing 

 
Research on Face Recognition Technology Based on Deep Learning……………………….……457 
Zhou Chun-rong  

 
Research on Fast Matching of Moving Objects in Internet of Things Based on Machine Vision 
Sampling…………………………………………………………………………………………...463 
Zhu Tian-yuan  

 
Research on Fatigue Crack Detection Method of Asphalt Concrete Pavement Based on Machine 
Learning………………………………………………………………………………………….470 
GUI Xulan, ZHAN Weiwei, LONG Xinghang  

 
Research on Image Texture Feature Recognition Method based on Rotation Invariant 
Histogram.……………………………………………………………………………………….476 
ZHOU Chun-rong, JIANG Zheng-hong  
 
Research on Integrated Data Acquisition Method of wind Power Generation based on Deep 
Learning……………………………………………………………………………………………481 
QU Ming-fei, MA Dong-bao  

 
Research on Lidar Data Error Correction Method Based on Bayesian Network…………………486 
Chen Fei  

 
Research on on-line Monitoring Method of Automatic Production Line based on Industrial Internet 
of Things…………………………………………………………………………………………492 
MA Dong-bao, QU Ming-fei  

 
Research on Performance Appraisal Method of Grass Roots Staff in the Perspective of Complex Big 
Data………………………………………………………………………………………………497 
Chu Hao-nan, Zhang Cai-ming  

 



 vii 

Research on Stability Control Method of Mechanical Driving Device Based on Data Mining…503 
WAN Xiao-zheng, ZHANG Song, Zhao Huanyu, Sun Jinwei, Zheng Shanshan  

 
Research on the Improvement of Data Mining Algorithm Based on "Internet +" System in Cloud 
Computing…………………………………………………………………………………………509 
YU Jia  

 
Research on the Integration Method of Ideological and Political Course Resources Based on Mobile 
Learning…………………………………………………………………………………………...514 
CHEN Xiao-juan 

 
Research on Track and Field Attitude Coordination Tracking Correction Method Based on 
Projection Tracking………………………………………………………………………….……520 
Yang Chuan  

 
Research on two-stage Feature Mining Fusion Method based on Genetic Algorithm…………...526 
Li Ying, Zhao Xi  

 
Road Performance Evaluation of Modified Steel Slag Asphalt Mixture Based on Chaos 
Optimization Neural Network…………………………………………………………………….531 
ZHOU Yan, LIU Dong-xia  

 
Service Life Prediction Model of Reinforced Concrete Structure based on Evolutionary Neural 
Network.………………………………………………………………………………………….537 
HAN Keying  

 
STM32 Single Chip Microcomputer Signal Recognition Method Based on Sparse Filtering Neural 
Network……………………………………………………………………………………………543 
ZHOU Ya-hui, Men Tong  

 
Surface Defect Detection Method of High Speed Railway Bridge Cables based on Optical Fiber 
Sensing Technology……………………………………………………………………………...549 
LONG Xing-hang, GUI Xu-lan, ZHAN Wei-wei 

 
Surface Texture Defect Recognition Method of Machined Parts Based on Machine Vision……555 
Xiong Ruyi  

 
The Design of Ideological and Political Classroom Teaching Resource Sharing System Based on 
Streaming Media Technology…………………………………………………………………….561 
DUAN Li-Bin  

 
Visual Feature Recognition of Human Motion in Sequence Images Based on 3D Skeleton……566 
LEI Tao  

 
Visual Mining Method of College Students' Daily Emotion Index Based on Physiological Big 
Data………………………………………………………………………………………………573 
Gao Hui, Peng Jie  
 




