
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2039H-POD 
978-1-7281-6518-9 

2020 12th International 
Conference on Intelligent  
Human-Machine Systems and 
Cybernetics (IHMSC 2020) 

Hangzhou, China 
22 – 23 August 2020 

Volume 1  
Pages 1-287 
 

1/2 



 
 
 
 
 
 
 
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:   CFP2039H-POD 
ISBN (Print-On-Demand):  978-1-7281-6518-9 
ISBN (Online):   978-1-7281-6517-2 
 
           
 
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 
 
 

 



2020 12th International
Conference on Intelligent

Human-Machine Systems and
Cybernetics (IHMSC)
IHMSC 2020

 Table of Contents
 

 
 

Preface  xiii
Committees  xiv
Reviewers  xvi
Organizers and Sponsors  xix

IHMSC 2020 - Volume 1

A Novel Brain Storm Optimization Algorithm Driven by Sine-Cosine Search Mechanism  3
      Qianqian Li (University of Toyama, Japan), Yang Yu (Nanjing University
      of Posts and Telecommunications, China), Ziqian Wang (University of
      Toyama, Japan), Yiki Todo (Kanazawa University, Japan), and Shangce
      Gao (University of Toyama, Japan)

Improved Teaching-Learning-Based Optimization Algorithm with Advanced Learning Strategy  9
      Jiazhen Ye (University of Toyama, Japan), Yang Yu (Nanjing University
      of Posts and Telecommunications, China), Yu Zhang (University of
      Toyama, Japan), Yuki Todo (Kanazawa University, Japan), and Shangce
      Gao (University of Toyama, Japan)

Count Cells by Weighted Random Forest  15
      Ni Jiang (Zhejiang University), Qing Chen (Zhejiang University),
      Mingjin Ge (Zhejiang University), and Feihong Yu (Zhejiang University)

A Wide-Spectrum and High-Speed CMOS System Based on FPGA  19
      Ting Zhang (Zhejiang University), Ni Jiang (Zhejiang University), and
      Feihong Yu (Zhejiang University)

Application of Pre-Training Models in Named Entity Recognition  23
      Yu Wang (Institute of Intelligent Machines, China), Yining Sun
      (Institute of Intelligent Machines, China), Zuchang Ma (Institute of
      Intelligent Machines, China), Lisheng Gao (Institute of Intelligent
      Machines, China), Yang Xu (Institute of Intelligent Machines, China),
      and Ting Sun (Institute of Intelligent Machines, China)

Water Quality Prediction Method Based on LSTM-BP  27
      Huimin Jia (Hohai University) and Xiaofeng Zhou (Hohai University)

v



A Breast Image Classification Method Based on Deep Convolutional Neural Network  31
      Yihua Lan (Nanyang Normal University), Xing Wang (Nanyang Normal
      University, Nanyang, China), and Wenya Zhong (Nanyang Normal
      University, Nanyang, China)

Symmetric Prior Aerial Object Detection Based on Improved YOLOv3  35
      Liping Dong (Hohai University, China) and Zhaohui Meng (Hohai
      University)

An ECG Monitoring System Based on Android  40
      Ruiqi Zhang (Southwest University), Zhengchun Hua (Southwest
      University), Chen Chen (Southwest University), Guangyuan Liu
      (Southwest University), and Wanhui Wen (Southwest University)

Fractional Order Learning Hopf Oscillator  44
      Qiang Lu (Shandong First Medical University & Shandong Academy of
      Medical Sciences), Chao Yue (Shandong First Medical University &
      Shandong Academy of Medical Sciences), and Zhaochen Zhang (Shandong
      First Medical University & Shandong Academy of Medical Sciences)

Research on the Direct Teaching Method of Robot Based on Admittance Control  48
      Xing Fu (Institute of Systems Engineering, CAEP) and Yue Li (Institute
      of Machinery Manufacturing Technology, CAEP, Mianyang, China)

Design and Evaluation of Adult Emotional Speech Corpus for Natural Environment  53
      Ning Jia (Dalian Neusoft University of Information), Chunjun Zheng
      (Dalian Maritime University, Dalian Neusoft University of
      Information), and Wei Sun (Dalian Neusoft University of Information)

Framework of Armored Force Simulation Training Postmortem Review System  57
      Wei Li (Army Armored Forces Academy of PLA Bengbu Campus), Di Dai
      (Army Armored Forces Academy of PLA Bengbu Campus), and Lu Chen (Army
      Armored Forces Academy of PLA Bengbu Campus)

Prediction of PM2.5 Concentration Based on ARMA Model Based on Wavelet Transform  63
      Jingli Yang (Hohai University) and Xiaofeng Zhou (Hohai University)

Design and Implementation of Intelligent Pop-Up Site Recommendation System  67
      Qi Huang (Zhejiang University) and Xiaoxian Zheng (Zhejiang
      University)

Augmented EKF Based SLAM System with a Side Scan Sonar  71
      Wenwu Wang (Wuhan Univ of Science and Technology) and Binbin Cheng
      (No.7R&D Institute China Shipbuilding Industry Corporation)

Chapter-Level Entity Relationship Extraction Method Based on Joint Learning  75
      Jianqiong Xiao (China West Normal University) and Zhiyong Zhou
      (Educational Information Technical Center, China West Normal
      University, Nanchong, Sichuan, China)

Research on Influencing Factors of Chinese Movie Microblog Marketing Effect Based on
Multiple Linear Regression Model — Official Microblog of Ne Zha as an Example  79
      Yong Huang (Business School Sichuan University Chengdu, China), Siyi
      Wang (Business School Sichuan University Chengdu, China), and Jinjiang
      Yan (Business School Sichuan University Chengdu, China)

vi



Dual-Authorization Combination Authentication Method Based on Biometric Recognition  84
      Aiguo Li (Xi’an University of Science and Technology), Bo Chen (Xi’an
      University of Science and Technology), Lufei Lei (Xi’an University of
      Science and Technology), and Yue Su (Xi’an University of Science and
      Technology)

Study on the Influencing Factors of Dockless Bike Sharing User's Intention in Chengdu,
China  88
      Yong Huang (Sichuan University), Feng Wang (Sichuan University), and
      Yue He (Sichuan University)

A Rapid 3D Process Design System for Microassembly Products  93
      Yi Zhang (Southeast University), Xiaojun Liu (Southeast University),
      Yang Yi (Southeast University), Hongxiang Xu (No.724 Research
      Institute of CSIC), and Zhonghua Ni (Southeast Universit)

Research on Parallel Control Technology of PV Off-Grid Inverter  99
      Jiansheng Huang (South China University of Technology, China), Kun
      Zhang (South China University of Technology, China), and Jiaxiang Xue
      (South China University of Technology, China; Dongguan Large
      Electronics Co. Ltd, China)

Pavement Cracks Automated Processing Based on Image Detection with Neutral Network  103
      Junting Qin (Hubei University of Technology, China), Qingbo Zhu (Hubei
      University of Technology, China), Lei Li (Hubei University of
      Technology, China), and Li Dong (Hubei University of Technology,
      China)

High Value Passenger Identification Research Based on Federated Learning  107
      Sien Chen (University of Manchester, UK; Tsinghua University, China;
      Shanghai Jiao Tong University, China), Dong-Ling Xu (University of
      Manchester, UK), and Wei Jiang (Shanghai Jiao Tong University, China)

Analysis of Perturbation and Observation MPPT Algorithm Based on Fuzzy Control  111
      Zhe Gao (South China University of Technology, China), Yonghuang Chen
      (South China University of Technology, China), and Jiaxiang Xue (South
      China University of Technology , China; Dongguan Large Electronics
      Co., Ltd, China)

Multiple Dim Moving Targets Detection Based on Bayesian Filtering  115
      Guoliang Zhang (Information Science Academy China Electronics
      Technology Group Corporation), Lin Ma (Information Science Academy
      China Electronics Technology Group Corporation), De Zhang (Information
      Science Academy China Electronics Technology Group Corporation), and
      Fangpei Zhang (Information Science Academy China Electronics
      Technology Group Corporation)

Mincer Algorithm-Privacy Protection for Publishing Trajectories Dynamically  121
      Shuai Wang (Changchun University of Science and Technology, Jilin
      Normal University), Chunyi Chen (Changchun University of Science and
      Technology), and Guijie Zhang (Jilin Normal University)

Design and Implementation of 5G Network Microscope Camera Based on Hi3516A Chip  125
      Quanqi He (Zhejiang University) and Feihong Yu (Zhejiang University)

vii



Convolutional Neural Network Based Myoelectric Signals Classification for Upper-Limb
Rehabilitation Training  130
      Jianhang Zhao (Hebei North University Zhang Jiakou, China), Benzhen
      Guo (Hebei North University Zhang Jiakou, China), Shangfu Hao (Hebei
      North University Zhang Jiakou, China), and Yanli Ma (Hebei North
      University Zhang Jiakou, China)

Light-Weight IoT Gatway with Embedded Web Server  134
      Haiyang Zhang (Hebei North University), Yanli Ma (Hebei North
      University), Benzhen Guo (Hebei North University), and Zhe Xu (Hebei
      North University)

SAR Image Target Recognition Based on Sparse Representation and Cascade Dictionary  138
      Xiuxia Ji (Nanjing Vocational College of Information Technology,
      China)

Research on Security Protection Measures of the Perception Layer of Power Distribution
Internet of Things  142
      Liping Lu (NARI Group Corporation/State Grid Electric Power Research
      Institute (SGEPRI)), Juan Liu (NARI Group Corporation/State Grid
      Electric Power Research Institute (SGEPRI), Beijing, China), Dengfeng
      Ju (NARI Group Corporation/State Grid Electric Power Research
      Institute (SGEPRI), Beijing, China), Keqi Zhu (NARI Group
      Corporation/State Grid Electric Power Research Institute (SGEPRI),
      Beijing, China), Yongyong Jia (Jiangsu Electric Power Research
      Institute, Nanjing, China), Danping Zou (NARI Group Corporation/State
      Grid Electric Power Research Institute (SGEPRI), Beijing, China),
      Yunchun Chen (NARI Group Corporation/State Grid Electric Power
      Research Institute (SGEPRI), Beijing, China), Jianhua Qin (Jiangsu
      Electric Power Research Institute, Nanjing, China), Jianzhuo Dai
      (Jiangsu Electric Power Research Institute, Nanjing, China), Chi Xiang
      (NARI Group Corporation/State Grid Electric Power Research Institute
      (SGEPRI), Beijing, China), Junxing Ww (Jiangsu Electric Power Research
      Institute, Nanjing, China), and Xiaolong Xiao (Jiangsu Electric Power
      Research Institute, Nanjing, China)

Research on Additive Manufacturing Technology of MIG Welding Arc Controlled by PID
Optimization of Ant Colony Algorithm  146
      Xie Bin (South China University of Technology, Guangzhou, China),
      Zhang Junhong (South China University of Technology, Guangzhou,
      China), and Xue Jiaxiang (South China University of Technology,
      Guangzhou, China)

Dual Stability Conditions for Discrete-Time Positive Linear Systems with Controller
Failure and Polytopic Uncertainties  150
      Yang Li (University of Electronic Science and Technology of China,
      China), Wenju Du (University of Electronic Science and Technology of
      China, China), Hui Gao (University of Electronic Science and
      Technology of China, China), and Hongbin Zhang (University of
      Electronic Science and Technology of China, China)

Framework of Multiple-Point Statistical Simulation Using Manifold Learning for the
Dimensionality Reduction of Patterns  156
      Yanlong Wang (Communication University of Zhejiang, China), Jinhua Liu
      (Communication University of Zhejiang, China), and Ting Zhang
      (Shanghai University of Electric Power, China)

viii



State Fusion Evaluation and Fusion Compression Method of Multi-source Sensors in Power
Distribution Internet of Things  162
      Juan Liu (State Grid Electric Power Research Institute, China), Liping
      Lu (State Grid Electric Power Research Institute, China), Dengfeng Ju
      (State Grid Electric Power Research Institute, China), Yongyong Jia
      (Electric Power Research Institute of State Grid Jiangsu Electric
      Power Co., Ltd, China), Jianhua Qin (Electric Power Research Institute
      of State Grid Jiangsu Electric Power Co. Ltd, China), Jianzhuo Dai
      (Electric Power Research Institute of State Grid Jiangsu Electric
      Power Co. Ltd, China), Junxin Wu (State Grid Electric Power Research
      Institute, Beijing, China), Xiaolong Xiao (Electric Power Research
      Institute of State Grid Jiangsu Electric Power Co., Ltd, Nanjing,
      China), and Chi Xiang (State Grid Electric Power Research Institute,
      Beijing, China)

Study on Double-Pulse Welding Process of Aluminum Alloy Based on Fuzzy Self-Tuning of PID
Parameters  167
      Weidong Mao (Chery New Energy Automotive Limited Wuhu), Shengliang Li
      (Chery New Energy Automotive Limited, Wuhu, China), Peirong Liu (Chery
      New Energy Automotive Limited, Wuhu, China), and Jiaxiang Xue (South
      China University of Technology, Guangzhou, China)

Backward Laser Radar Scattering Characteristic of Solid Rocket Plume  171
      Xijuan Zhu (Science and Technology on Optical Radiation Laboratory),
      Ran Duan (Science and Technology on Optical Radiation Laboratory), Jie
      Wu (Science and Technology on Optical Radiation Laboratory), Yue Zhou
      (Science and Technology on Optical Radiation Laboratory), and Jing Ma
      (Science and Technology on Optical Radiation Laboratory)

Infrared and Visible Image Fusion and Image Quality Evaluation  175
      Zhuolin Ping (Communications Engineering College, Army Engineering
      University of PLA), JiaHao Shi (Communications Engineering College,
      Army Engineering University of PLA), Zhiguang Zhang (Communications
      Engineering College, Army Engineering University of PLA), Zhenjun Yue
      (Communications Engineering College, Army Engineering University of
      PLA), and Chuanzhen Rong (Communications Engineering College, Army
      Engineering University of PLA)

Research on Double Closed-Loop Trajectory Tracking Control Algorithm of Wheeled Mobile
Robot Based on Global Stability  180
      Yunhao Su (Xi'an Institute of Optics and Precision Mechanics,
      CAS;University of Chinese Academy of Sciences) and Yanbing Liang
      (Xi'an Institute of Optics and Precision Mechanics, CAS)

Design of an Intelligent Control System for 2D Precision Stages  184
      Hui Yang (Xi’an Electronic Engineering Research Institute Xi’an,
      China), Geng Long Shan (Xi’an Electronic Engineering Research
      Institute Xi’an, China), and Li Ping Chen (Xi’an Electronic
      Engineering Research Institute Xi’an, China)

ix



Research on the Organization Method of Topological Nodes Based on Mapping Matrix for Place
Recognition  188
      Yujie Wang (National University of Defense Technology), Qingyang Chen
      (National University of Defense Technology), Peng Wang (National
      University of Defense Technology), Yafei Lu (National University of
      Defense Technology), and Gaowei Jia (National University of Defense
      Technology)

A Path Planning and Guidance Method for Multi-UAVs Coordinated Strike with Time-Space
Constraints  193
      Hongbo Xin (National University of Defense Technology, China),
      Qingyang Chen (National University of Defense Technology, China),
      Yujie Wang (National University of Defense Technology, China), Yafei
      Lu (National University of Defense Technology, China), Anping Wu
      (National University of Defense Technology, China), and Zhongxi Hou
      (National University of Defense Technology, China)

Academic Team Influence Spreading Prediction Based on Community Representation Learning  199
      Yuchen Zhang (Central South University Changsha, China), Fang Huang
      (Central South University Changsha, China), Chengyuan Zhang (Central
      South University Changsha, China), and Weijie Wu (Central South
      University Changsha, China)

A Hybrid Spherical Search and Sine Cosine Algorithm  205
      Kaiyu Wang (University of Toyama, Japan), Sichen Tao (University of
      Toyama, Japan), Zhiming Zhang (University of Toyama, Japan), Yuki Todo
      (Kanazawa University, Japan), and Shangce Gao (University of Toyama,
      Japan)

A Hybrid Spherical Search and Moth-Flame Optimization Algorithm  211
      Sichen Tao (University of Toyama, Japan), Kaiyu Wang (University of
      Toyama, Japan), Zhiming Zhang (University of Toyama, Japan), Chiyan
      Lee (University of Toyama, Japan), Yuki Todo (Kanazawa University,
      Japan), and Shangce Gao (University of Toyama, Japan)

Research on Initial Pointing of Inter-Satellite Laser Communication  218
      Jiaxin Chen (Xi'An Institute of Optics and Precision Mechanics of CAS,
      Xi’an China; University of Chinese Academy of Sciences, Beijing,
      China) and Junfeng Han (Xi'an Institute of Optics and Precision
      Mechanics, CAS)

Investigation into Sliding-Mode Variable-Structure Control of a Nonlinear Ship-Speed
System  222
      Ziniu Yu (Wuhan University of Technology, China), Xiaobing Mao (Wuhan
      University of Technology, China), Yupeng Yuan (Wuhan University of
      Technology, China), and Wenxuan Dong (Wuhan University of Technology,
      China)

Subject Property Inference Attack in Collaborative Learning  227
      Mingxue Xu (University of Science and Technology of China) and
      Xiangyang Li (University of Science and Technology of China)

Fast Smoke and Flame Detection Based on Lightweight Deep Neural Network  232
      Lei Zeng (University of Science and Technology of China, China),
      Guangde Xu (University of Science and Technology of China, China),
      Lanfang Dong (University of Science and Technology of China, China),
      and Puzhao Hu (University of Science and Technology of China, China)

x



Design and Implementation of a Spring Boot-Based Data Collection System  236
      Xuchen Liu (Hohai University, China) and Chaoyu Li (Hohai Univesity,
      China)

Isomap Based on Cuckoo Search Algorithm with t-Distribution Parameters  240
      Jie Gao (Tongji Zhejiang College, China), Zan Yang (Tongji Zhejiang
      College, China), Tongtong Mei (Tongji Zhejiang College, China),
      Xiaowen Cheng (Tongji Zhejiang College, China), Yuxing Wang (Tongji
      Zhejiang College, China), and Wei Nai (Tongji Zhejiang College, China)

Triple-GAN with Variable Fractional Order Gradient Descent Method and Mish Activation
Function  244
      Cancan Yang (Tongji Zhejiang College, China), Zan Yang (Tongji
      Zhejiang College, China), Shan Liao (Tongji Zhejiang College, China),
      Zheming Hong (Tongji Zhejiang College, China), and Wei Nai (Tongji
      Zhejiang College, China)

Huber Loss Function Based on Variable Step Beetle Antennae Search Algorithm with Gaussian
Direction  248
      Shuang Ma (Tongji Zhejiang College, China), Dan Li (Tongji Zhejiang
      College, China), Tingjuan Hu (Tongji Zhejiang College, China), Yidan
      Xing (Tongji Zhejiang College, China), Zan Yang (Tongji Zhejiang
      College, China), and Wei Nai (Tongji Zhejiang College, China)

Ridge Regression with High Order Truncated Gradient Descent Method  252
      Dan Li (Tongji Zhejiang College, Zhejiang, China), Qifei Ge (Tongji
      Zhejiang College, Zhejiang, China), Pengcheng Zhang (Tongji Zhejiang
      College, Zhejiang, China), Yidan Xing (Tongji Zhejiang College,
      Zhejiang, China), Zan Yang (Tongji Zhejiang College, Zhejiang, China),
      and Wei Nai (Tongji Zhejiang College, Zhejiang, China)

Combinatorial Manifold Learning Based on Wolf Pack Algorithm with Gaussian Parameters  256
      Xihe Ma (Tongji Zhejiang College, China), Wei Nai (Tongji Zhejiang
      College, China), Shijie Hu (Tongji Zhejiang College, China), Shuaipeng
      Wang (Tongji Zhejiang College, China), and Zan Yang (Tongji Zhejiang
      College, China)

Isomap Based on Cat Swarm Algorithm with t-Distribution Parameters  260
      Shun Wang (Tongji Zhejiang College, China), Wei Nai (Tongji Zhejiang
      College, China), Xinyu Wang (Tongji Zhejiang College, China), Zeang Li
      (Tongji Zhejiang College, China), Dan Li (Tongji Zhejiang College,
      China), and Zan Yang (Tongji Zhejiang College, China)

Chaotic Salp Swarm Algorithm: Application to Parameter Identification for MIMO Hammerstein
Model under Heavy Tail Noise  264
      Qibing Jin (Beijing University of Chemical Technology) and Ming Cui
      (Beijing University of Chemical Technology)

An Ultra-low-Power Attitude Angular Estimation Solution Based on a Single Accelerator  269
      Fengcheng Li (Hohai University), Chaozheng Zhu (Hohai University),
      Qian Huang (Hohai University), Wen Xiao (Qingdao University), Yanling
      Pan (Hohai University), and Guanming Liu (Hohai University)

xi



 
 

Path Planning Based on the Analytical Inverse Kinematics of the Rail-Mounted Industrial
Robot for Continuous-Trajectory Tracking  273
      Nanyan Shen (Shanghai Key Laboratory of Intelligent Manufacturing and
      Robotics, Shanghai University), Yang Wu (Shanghai Key Laboratory of
      Intelligent Manufacturing and Robotics, Shanghai University), Jing Li
      (Shanghai Key Laboratory of Intelligent Manufacturing and Robotics,
      Shanghai University), Ninghe Lu (Shanghai Key Laboratory of
      Intelligent Manufacturing and Robotics, Shanghai University), and Jia
      Yao (Shanghai Key Laboratory of Intelligent Manufacturing and
      Robotics, Shanghai University)

Real-Time Image Registration Method Based on Improved ORB Algorithm for Microscope  277
      Qing Chen (Zhejiang University Hangzhou, China), Ni Jiang (Zhejiang
      University Hangzhou, China), Haiyang Zhou (Zhejiang University
      Hangzhou, China), and Feihong Yu (Zhejiang University Hangzhou, China)

Research on Grounding Technology of Door Locks of Charging Pile  282
      Xiaoyin Zhang (XJ Electric Co., Ltd.), Binhong Ren (XJ Power Co.,
      Ltd.), Xinwang Wang (XJ Power Co., Ltd.), Weiming Chen (XJ Power Co.,
      Ltd.), and Wei Wang (XJ Power Co., Ltd.)

Author Index 285

xii



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2039H-POD 
978-1-7281-6518-9 

2020 12th International 
Conference on Intelligent  
Human-Machine Systems and 
Cybernetics (IHMSC 2020) 

Hangzhou, China 
22 – 23 August 2020 

Volume 2  
Pages 1-279 
 

2/2 



2020 12th International
Conference on Intelligent

Human-Machine Systems and
Cybernetics (IHMSC)
IHMSC 2020

 Table of Contents
 

 
 

Preface  xii
Committees  xiii
Reviewers  xv
Organizers and Sponsors  xviii

IHMSC 2020 - Volume 2

LED Chip Recognition and Positioning Algorithm Based on Visual Servo  3
      Delong Li (Huazhong University of Science and Technology, China),
      Shihua Gong (Huazhong University of Science and Technology, China),
      Ziyue Wang (Huazhong University of Science and Technology, China),
      Diyi Zhou (Huazhong University of Science and Technology, China), and
      Huaiqing Lu (Huazhong University of Science and Technology, China)

Mathematical Derivation and Parameter Analysis of Phase-Sensitive Detection Principle  7
      Haisen Wang (Xi’an Institute of Optics and Precision Mechanics of CAS,
      University of Chinese Academy of Sciences), Rui Wang (Xi’an Institute
      of Optics and Precision Mechanics of CAS, University of Chinese
      Academy of Sciences), Yongming Qiao (Xi’an Institute of Optics and
      Precision Mechanics of CAS), Tao Lv (Xi’an Institute of Optics and
      Precision Mechanics of CAS, University of Chinese Academy of
      Sciences), and Lulu Yang (Xi’an Institute of Optics and Precision
      Mechanics of CAS, University of Chinese Academy of Sciences)

The Automatic Evaluation System of Virtual Reality Simulation System of Subsea Production  12
      Bijian Chen (China University of Petroleum, Beijing, China) and Xin
      Zuo (China University of Petroleum, Beijing, China)

Monocular Microscopic Image 3D Reconstruction Algorithm Based on Depth from Defocus with
Adaptive Window Selection  17
      Minghao Shang (Zhejiang University, China), Tingna Kuang (Zhejiang
      University, China), Haiyang Zhou (Zhejiang University, China), and
      Feihong Yu (Zhejiang University, China)

Incremental Temporal Frequent Pattern Mining  Based on Spark Streaming  22
      Yijian Zhao (Central South University), Fang Huang (Central South
      University), Shaoyong Wang (Central South University), Keqiang Yu
      (Central South University), and Chenyuan Zhang (Central South
      University)

v



Research on the Application of Situation Model to the Design Innovation of Cultural
Product  28
      Defu Bao (Art and Design Institute, Zhejiang Sci-Tech University),
      Wenan Li (Art and Design Institute, Zhejiang Sci-Tech University), and
      Danni Shen (Art and Design Institute, Zhejiang Sci-Tech University)

Design of Traditional Cultural Products Based on Grey System Correlation Degree Computing  32
      Defu Bao (Art and Design Institute, Zhejiang Sci-Tech University),
      Chentao Jia (Art and Design Institute, Zhejiang Sci-Tech University),
      and Danni Shen (Art and Design Institute, Zhejiang Sci-Tech
      University)

Gamification of Tourism Culture Learning: An Analysis of Immersive Games  36
      Defu Bao (Art and Design Institute, Zhejiang Sci-Tech University),
      Qinqing Fu (Art and Design Institute, Zhejiang Sci-Tech University),
      and Danni Shen (Art and Design Institute, Zhejiang Sci-Tech
      University)

Text Classification System of Academic Papers Based on Hybrid Bert-BiGRU Model  40
      Jin Dai (China University of Petroleum, China) and Chong Chen (China
      University of Petroleum, China)

Colorization of Grayscale Images Based on Automatic Content Association  45
      Yiwen Dou (Anhui Polytechnic University), Jun Wang (Anhui Polytechnic
      University), Jun Qiang (Anhui Polytechnic University), Liping Zhang
      (Anhui Polytechnic University), and Jun Chen (Anhui Technical College
      of Mechanical and Electrical Engineering)

Research on Intelligent Evaluation System of Students' Practical Ability in Robot Teaching 51
      Hongxia Cai (Shanghai University, China), Jian Xu (Shanghai
      University, China), and Yuanyuan Su (Shanghai University, China)

Research on Intelligent Schedule of Aircraft Assembly Workshop  55
      Hongxia Cai (Shanghai University), Yuanyuan Su (Shanghai University),
      and Tianjie Shen (Shanghai University)

Vision Based Pose Detection of Joint Bearing of Helicopter Automatic Tilter  59
      Hao Peng (Shanghai University, China) and Baofu Li (Shanghai
      University, China)

Adaptive Sliding Mode Control with Transition Process for Flapping Wing Aerial Vehicle  64
      Jianfu Han (Zhejiang University, China), Changping Du (Zhejiang
      University, China), and Yao Zheng (Zhejiang University, China)

Mobile Phone Lens Based on Q-Type Aspheres  70
      Jinlin Liu (Zhejiang University), Jia Shi (Zhejiang University),
      Tengfei Chen (Zhejiang University), Jie Wang (Zhejiang University),
      and Feihong Yu (Zhejiang University)

Evaluation Method of Human-Vehicle Tactile Interaction Experience Based on EEG  75
      Shuhang Han (Shanghai University), Yaohui Kong (Shanghai University),
      Zhigao Lei (Shanghai University), and Qijie Zhao (Shanghai University,
      Shanghai Key Laboratory of Intelligent Manufacturing and Robotics,
      Shanghai, China)

vi



Object Detection Method for Industrial Scene Based on MobileNet  79
      Yaohui Kong (Shanghai University, China), Shuhang Han (Shanghai
      University, China), Xinyi Li (Shanghai University, China), Zuwei Lin
      (Shanghai Aircraft Manufacturing Co., Ltd), and Qijie Zhao (Shanghai
      University, China Shanghai Key Laboratory of Intelligent Manufacturing
      and Robotics, Shanghai, China)

Registration Method of Virtual Model and Real Bone Based on Feature Points for Surgical
Navigation  83
      Junhao Zhu (Shanghai University), Anwen Zhou (Shanghai University,
      China), and Qijie Zhao (Shanghai University, China; Shanghai Key
      Laboratory of Intelligent Manufacturing and Robotics, China)

Calculation Method for Athermalized Optical Systems and Athermal Design Based on CODE V  87
      Jia Shi (Zhejiang University, China), Jinlin Liu (Zhejiang University,
      China), Tengfei Chen (Zhejiang University, China), Jie Wang (Zhejiang
      University, China), and Feihong Yu (Zhejiang University, China)

Dynamic IP Address Allocation with New Virtual Server Configuration Method  92
      Hua Yang (Hubei University), Guojun Liu (Hubei University), Weiming
      Yang (Hubei University), and Chenglong He (Hubei University)

Novice Designers Meet Visual Analogy: Distance-Aware Thinking and Behaviors  96
      Herui Guo (Zhejiang Sci-Tech University), Sichun Xue (Zhejiang
      Sci-Tech University), Danni Shen (Zhejiang Sci-Tech University), and
      Defu Bao (Zhejiang Sci-Tech University)

Digital Twin-Based Human-Machine Collaboration and Application Approach for Laser
Projection Aided Assembly of Complex Product  100
      Yang Yi (Southeast University), Xiaojun Liu (Southeast University),
      and Zhonghua Ni (Southeast University)

An Air Combat Simulation System for Intelligent Decision-Making  104
      Chao Liu (Science and Technology on Information Systems Engineering
      Laboratory, China), Jiafan He (Science and Technology on Information
      Systems Engineering Laboratory, China), Qingwei Li (Science and
      Technology on Information Systems Engineering Laboratory, China), and
      Man Wang (Science and Technology on Information Systems Engineering
      Laboratory, China)

Indoor Seat State Monitoring Based on Object Detection  109
      Peng Ke (Tianjin Normal University, Tianjin, China), Shiqi Sun
      (Tianjin Normal University, Tianjin, China), and Shuqin Wang (Tianjin
      Normal University, Tianjin, China)

A Simulation-Based Online Evolutionary Algorithm for Combat in StarCraft II  113
      Yongfeng Liu (China University of Geosciences, China), Changhe Li
      (China University of Geosciences, China), and Sanyou Zeng (China
      University of Geosciences, China)

Self-Attention-Based Question Answering over Knowledge Graphs  117
      Yunbing Zhang (Beijing University of Chemical Technology, China), Jing
      Wan (Beijing University of Chemical Technology, China), Yazhi Guo
      (Beijing University of Chemical Technology, China), Yan Mao (Suzhou
      Museum, China), Xiaofeng Shen (Suzhou Museum, China), and Wenqiang Zhu
      (Suzhou Museum, China)

vii



The Constructing Method of Hierarchical Decision-Making Model in Air Combat  122
      Qingwei Li (Nanjing Research Institute of Electronics Engineering),
      Wei Jiang (Nanjing Research Institute of Electronics Engineering),
      Chao Liu (Nanjing Research Institute of Electronics Engineering), and
      Jiafan He (Nanjing Research Institute of Electronics Engineering)

Attitude Consensus of Heterogeneous Uncertain Flexible Spacecrafts with Disturbance
Compensation  126
      Jiafan He (Nanjing Research Institute of Electronics Engineering),
      Jiaqi Wang (Nanjing Research Institute of Electronics Engineering),
      Qingwei Li (Nanjing Research Institute of Electronics Engineering),
      and Chao Liu (Nanjing Research Institute of Electronics Engineering)

The Study on Location for Emergency Material Supply Repositories  130
      Zhuo Dai (Jiujiang University, China)

Kinematic Modeling and Analysis of a Planar Flexible Parallel Robot with Large-
Deformation Links  134
      Ping Zhang (Shanghai University, China)

A Separate 3D-SegNet Based on Priority Queue for Brain Tumor Segmentation  140
      Shidu Dong (Chongqing University of Technology)

An Adaptive Kernel Based Correlation Filter Algorithm for Real Time Object Tracking  144
      Wang Lijia (Hebei College of Industry and Technology), Wen Binbin
      (Hebei College of Industry and Technology, Shijiazhuang, China), and
      Chen Xufeng (Hebei College of Industry and Technology, Shijiazhuang,
      China)

Stereo Matching Based on Improved Minimum Spanning Tree  149
      Yongxing Jia (Army Engineering University of PLA, China), Kai Zhu
      (Army Engineering University of PLA, China), Jing Yu (Army Engineering
      University of PLA, China), Chuanzhen Rong (Army Engineering University
      of PLA, China), and Chao Li (Army Engineering University of PLA,
      China)

Trajectory Tracking Method of Crawler Robot Based on Improved LOAM  154
      Hairui Pan (Nanjing University of Science and Technology Nanjing,
      China), Sheng Li (Nanjing University of Science and Technology
      Nanjing, China), Qiyu Liu (Nanjing University of Science and
      Technology Nanjing, China), Xiao Kang (China North Vehicle Research
      Institute), Yaoxin Xu (Nanjing University of Science and Technology
      Nanjing, China), and Peng Ji (Nanjing University of Science and
      Technology Nanjing, China)

Time Registration Algorithm Based on Motion Model Prediction  158
      Kang Huang (Nanjing University of Science and Technology), Sheng Li
      (Nanjing University of Science and Technology), Jie Zhang (Nanjing
      University of Science and Technology), Hairui Pan (Nanjing University
      of Science and Technology), and Xiao Kang (Research and Development
      Center China North Vehicle Research Institute)

viii



Steering Analysis of Omnidirectional Full Drive Mobile Robot in Dynamic Process  162
      Jie Zhang (Nanjing University of Science and Technology), Sheng Li
      (Nanjing University of Science and Technology), Kang Huang (Nanjing
      University of Science and Technology), Qiang Sun (Nanjing University
      of Science and Technology), and Xiao Kang (Nanjing University of
      Science and Technology)

An Online Document Comparison Method Based on the Super Ledger Fabric Blockchain  166
      DeZhi Wu (Tianjin University of Technology , China)

A Positioning Algorithm Based on Improved Adaptive Unscented Kalman Filter  171
      Huajun Yin (Nanjing University of Science and Technology), Sheng Li
      (Nanjing University of Science and Technology), Hairui Pan (Nanjing
      University of Science and Technology), Qiyu Liu (Nanjing University of
      Science and Technology), and Xiao Kang (China North Vehicle Research
      Institute)

A Multi-channel and Extensible sEMG Acquisition System  175
      Xuan Cao (The Key Laboratory of Integrated Microsystems, Peking
      University Shenzhen Graduate School, China), Xin'an Wang (The Key
      Laboratory of Integrated Microsystems, Peking University Shenzhen
      Graduate School, China), Jianrong He (The Key Laboratory of Integrated
      Microsystems, Peking University Shenzhen Graduate School, China),
      Qiuping Li (The Key Laboratory of Integrated Microsystems, Peking
      University Shenzhen Graduate School, China), and Changpei Qiu (The Key
      Laboratory of Integrated Microsystems, Peking University Shenzhen
      Graduate School, China)

Joint Extraction of Entity and Relation Based on Pre-Trained Language Model  179
      Mingda Zhu (China University of Petroleum, China), Jiqing Xue (China
      University of Petroleum, China), and Gaoyuan Zhou (China University of
      Petroleum, China)

Design and Implementation of an Interactive Hand Rehabilitation Training System Based on
LabVIEW  184
      Li Tao (Wuhan University of Technology), Chaoyue Yin (Wuhan University
      of Technology), Xinliang Zhou (Wuhan University of Technology), and
      Juan Liu (Wuhan University of Technology)

Research on Evaluation Index of Equipment Operation and Maintenance System Based on FAHP  188
      Rui Ding (University ofSoutheast, China), Zhisheng Zhang (University
      ofSoutheast, China), and Zhijie Xia (University ofSoutheast, China)

Interface Design Optimization for 3D Assembly Process Software  192
      Shuai Chen (Southeast University, China) and Xiaojun Liu (Southeast
      University, China)

Research on the Usability of Three-Dimensional Interactive Gestures of Virtual Assembly  197
      Mingxuan Liu (Southeast University, China) and Xiaojun Liu (Southeast
      University, China)

An Autonomous Navigation System for Pedestrian Based on  Foot-Bound MIMU and Smartphone 
203
      Xianfei Pan (National University of Defense Technology) and Shufang
      Zhang (National University of Defense Technology)

ix



Array Synthesis Based on an Improved Artificial Bee Colony Algorithm  209
      Qun Yang (Air Force Harbin Flight Academy,China), Wenlan Fan (Air
      Force Harbin Flight Academy,China), Nan Jiang (Air Force Harbin Flight
      Academy,China), and Tao Sun (Air Force Harbin Flight Academy,China)

Analysis and Research on the Force of Thin-Walled Rings under Alternating Load  213
      Huihui Yue (Shanghai University), Yazhen Wang (Shanghai University),
      Shuaihong Yu (Shanghai University), and Jiacheng Shen (Shanghai
      University)

Fast Implementation of 3D Occupancy Grid for Autonomous Driving  217
      Hao Fu (National University of Defense Technology), Hanzhang Xue
      (National University of Defense Technology), and Ruike Ren (National
      University of Defense Technology)

Active Disturbance Rejection Adaptive Control of Multi-motor Synchronized Driving System  221
      Yang Liu (Nanjing University of Science and Technology, China), Yifei
      Wu (Nanjing University of Science and Technology, China), and Yang Cao
      (Nanjing University of Science and Technology, China)

Research on the Wearing Comfort Properties of Wadding Based on Fuzzy Comprehensive
Evaluation  228
      Mengting Dai (School of Fashion, Zhejiang Sci-Tech University,
      Hangzhou, Zhejiang, China), Qiaoying Wu (School of International
      Education, Zhejiang Sci-Tech University, Hangzhou, Zhejiang, China),
      and Ye Tu (School of International Education, Zhejiang Sci-Tech
      University, Hangzhou, Zhejiang, China)

Virtual Reality Scene Construction Technology of Human-Machine Interaction on the Sea  232
      Chunmei Gui (Air Force Medicine Center, China), Zhentao Cao (Air Force
      Medicine Center, China), Guowei Shi (Air Force Medicine Center,
      China), and Yu Bai (Air Force Medicine Center, China)

Key Technologies to Intelligent Flight  236
      Chunmei Gui (Air Force Medicine Center, China), Ke Jiang (Air Force
      Medicine Center, China), Fei Wang (Air Force Medicine Center, China),
      Yu Duan (Air Force Medicine Center, China), and Yu Bai (Air Force
      Medicine Center, China)

Film Vibration Noise Research of Fan Shaped Superfluid Interference Grating Gyroscope  240
      Yulong Zhao (Teacher of Space Engineering University), Min Hu (Space
      Engineering University), Shengdong Pan (Space Engineering University),
      Longlong Xiao (Space Engineering University), and Yajun Yang (Space
      Engineering University Beijing)

Fine-Grained Image Recognition Based on Attention Map and Image Sampling  244
      Jingda Ma (Shanghai Jiao Tong University), Jinsheng Ji (Shanghai Jiao
      Tong University), Mingkang Xiong (Shanghai Jiao Tong University), and
      Huilin Xiong (Shanghai Jiao Tong University)

An Optimized Adaptive Image Enhancement Method under Low Illumination  249
      Ping Guan (Anhui Polytechnic University, China), Jun Qiang (Anhui
      Polytechnic University, China), Yiwen Dou (Anhui Polytechnic
      University, China), Zihao Zhai (Anhui Polytechnic University, China),
      Jiajun Li (Anhui Polytechnic University, China), Xia Chai (Anhui
      Polytechnic University, China), Rong Wang (Anhui Polytechnic
      University, China), and Ben Liu (Anhui Polytechnic University, China)

x



 
 

Explorative Study of a Brain-Computer Interface for Order Picking Tasks in Logistics  253
      Michael Fiolka (Fraunhofer Institute for Material Flow and Logistics
      IML, Germany), Jana Jost (Fraunhofer Institute for Material Flow and
      Logistics IML, Germany), and Thomas Kirks (Fraunhofer Institute for
      Material Flow and Logistics IML, Germany)

Study on Special Electrical Characteristics of Acupuncture Points Before and After
Exercise  257
      Juan Du (Peking University Shenzhen Graduate School, China), Xin'an
      Wang (Peking University Shenzhen Graduate School, China), Changpei Qiu
      (Peking University Shenzhen Graduate School, China), and Qiuping Li
      (Peking University Shenzhen Graduate School, China)

Evaluation Method of UAV’s Contribution Degree to Army Aviation Combat System Based on MMF
and ANP  261
      Liangdi Duan (Troop 63870, China), Hanyue Shi (Beihang University,
      China), Zhichao Lin (Troop 32200, China), and Yaoming Zhou (Beihang
      University, China)

Design of Effective Bending Stiffness Test Device for Mining Belt  265
      Liyun Zhong (Tiandi(Changzhou) Automation Co., Ltd, China) and Minghui
      Zhao (Tongji University, China)

Design of Intelligent Mechanical Arm Based on STM32  269
      Xiong Hao (Kunming University of Science and Technology Oxbridge
      College, China) and Hu Peng (Kunming University of Science and
      Technology Oxbridge College, China)

Ship Emission Accounting Based on AIS Data Mining  273
      Weihao Ma (Zhejiang University) and Shunfeng Hao (Zhejiang University)

Author Index 277

xi


	1
	2



