2023 3rd International Conference

on Computer, Control and
Robotics (ICCCR 2023)

Shanghai, China
24-26 March 2023

‘O I E E E IEEE Catalog Number: CFP23X13-POD
° ISBN: 978-1-6654-9213-3



Copyright © 2023 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: CFP23X13-POD
ISBN (Print-On-Demand): 978-1-6654-9213-3
ISBN (Online): 978-1-6654-9212-6

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

proceedings



2023 3th International Conference on
Computer, Control and Robotics

(ICCCR 2023)
Table of Contents

PrEfACe cuueeeeeeeeeeeeeeeeeeeeeeeeeeeesesesesssesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses ix
Conference Committee X

» Target Detection and Algorithm
Identification Method of Pleurotus Eryngii Cut Part Based on YOLO V5S....cccoiviiiinininiiininnietcneneeeceeseeeeenee 1
Zhong Ziliang, Yu Yingzhou, Bi Zhuo

SP-MAE: Lidar Beam-Induced Domain Adaptation for 3D Object Detection via Semantic Point Masked Autoencoders

Yaolin Liang, Zhiming Tu, Tao Wu

Wearable Piezoresistive Pressure Sensor Based on Graphene and PDMS Nanocomposite Sponge for Foot Steps Detection

.......................................................................................................................................................................................... 12
Eric Kwame Owusu, Aristide Djoulde, Mei Liu, Jiang Zhen

A Stride Detection Algorithm Based on Triaxial Acceleration Characteristics of Pedestrians ..........c.cocceeevvencnccencnn 17
Hongyu Zhao, Jianxiong Hao, Haiyang Xu, Zhelong Wang, Sen Qiu, Fang Wang, Jiahao Jiang, Jiaxi Li

Lung Diseases Detection Based on ResNet and Deep Learning Method ...........cooveieiiiinieriinieieeeceeee e 22
Yigian Zhang, Yan Ding, Yifei Zhang

Research on UAV Ground Target Detection Based on Improved YOLOV7 .....cc.ooviiiiiiiiieiiieiieiieteeeieeeeie e 28
Xin Zhang, Daqing Huang

Realtime Mask Detection of Kitchen Staff Using YOLOVS and Edge Computing............ccceeeveeviienieenieeneeneenieenieeneeeeen 33
Yunfan Shi, Zheng Yang, Yifei Bi, Jingcheng Li, Xiaohui Zhu, Yong Yue

Deep Learning Based COVID-19 Detection from Chest X-ray Images..........ccoeveieriereririenienie e 41

Pian Wan, Zhiwei Lu, Chen Chen, Teik Toe Teoh

il



» Intelligent Image Recognition and Application

Video Abnormal Behavior Recognition and Hierarchical Warning System Based on Markov Model .............cccceeuuee.e. 47
Lingzi Jiang, Beiji Zou, Shu Liu, Yue Zhang, Zexin Ji

Research on Coal and Gangue Recognition Method Based on Improved MobileNetV3 Network ........c..cccccvveneneeennn 56
Wei Chen, Shuang Wang, Qisheng Luo, Xin Li

A Weighted Regular Heterogeneous-Center Triplet Loss for Visible-Infrared Person Re-identification ..........c..c..c.c...... 61
Ke Qi, Pokun Yang, Yicong Zhou, Yutao Qi

Independent Blind Source Separation Based Porcine Abnormal States Recognition.............ccoecveciieciieiieeiiieciieiieeieeens 68

Yihai Zuo, Sunan Zhang, Bo Jia

An Online Recognition Method of Badminton Stroke Based on Inertial SENSOT ........ccevveervieriieniieniienieiieeeie e 75
Yitian Zhang, Ruichen Liu, Yi Yang, Shuning Gao, Jie Li

» Computer Vision and Image Analysis

Research on Image Lightweight Binocular RaNGING ..........ccveiuieiiiiiiieiiieiiciieiteieeiteeee ettt ettt esaeeeen 82
Gang Gao, Lisheng Wei, Quangan Hu

Research on High Precision Point Cloud Registration Algorithm in Dynamic Environment ...........cccccoovevveneeneenneennen. 87
Hao Li, Donghai Qian, Guangyin Liu, Wei Zhao

RGB-L: Enhancing Indirect Visual SLAM Using LiDAR-Based Dense Depth Maps........c.cccvevvecireninenieccneneneneenenn. 95

Florian Sauerbeck, Benjamin Obermeier, Martin Rudolph, Johannes Betz

Colonic Polyp Segmentation Algorithm Based on Improved SegFormer Network ........c.ccccocevinecininincncinininccncns 101
Shiyu Xiang, Lisheng Wei, Gang Gao, Xiuwen Tao

HA-SNet: A Best Choice to Solve Ultrasonic Images Based on Hybrid Attention Network ..........ccccccevvvereierieniennnne. 106
XiaoYu Pan, JinYi Ai, JunChao Zhang

Machine Learning Aided Classification of Noise Distribution in Scanning Electron Microscopy Images.................... 111

Sheikh Shah Mohammad Motiur Rahman, Michel Salomon, Sounkalo Dembélé

Boosting Ultrasonic Image Classification via Self-Supervised Representation Learning.............ccecevveveceecienieneenennn. 116

Yajie Hou, Qingbing Sang

Camera-Lidar-Based Terrain Multi-type Classification Using Both Spatial and Histogram Features of Lidars............ 121
Zhen Lu, Mingyi Wang, Shuyang Yu, Yi Wu, You Wang, Guang Li

A 3D/2D Coronary Artery Registration Method Based on Deep Reinforcement Learning...........cccceeeveeverieniennennnnnne. 126
Jun Yan, Zhuang Fu, Zeyu Fu, Yisheng Guan

iv



» Software and Information Engineering

Architecture Design of Electronic Commerce System Based on Distributed Technology ..........cccecevvveeierienieniennnnnne. 132
Haiyan Suo, Tao Chen

An End-to-End Optimization Framework for Autonomous Driving SOftware............ccoeceeeierenieierereeeeee e 137

Rainer Trauth, Phillip Karle, Tobias Betz, Johannes Betz

PCB Network Analysis and Fly Needle Path Optimization.............c.cccvieiieiieiieieeie e eeie et seeeeee e eesenessaeseaesene e 145
Yujie Hu, Xiang Luo, Xiaofan Li

A Robust Log Classification Approach Based on Natural Language Processing.........cccceeeverierieeiieniieeieesiesiesreeeenes 152
Dongjiang Li, Jing Zhang, Jicheng Yang, Xianbo Zhang, Feng Lin, Chao Wang, Liang Chang

An Asynchronous Parallel Algorithm Framework for Decentralized Pose Graph Optimization.............ccccceeeverveennenne. 158

Guanghui Guo, Peng Yi

» Functional Robots and Machine Vision

Research on Robot Blade Cleaning Method Based on Visual SErvo.......c.cccveciveiiiiiiiieiieeiecee et 164
Hao Xu, Xiansheng Qin, Minghao Dong, Yuru Fu, Di Wu, Jiwen Xie, Zhanxi Wang

Design and Implementation of Quasi-Direct-Drive Legs for a Frog-Like Jumping Robot.........ccccccevviiiiiicieiienieeee, 169
Dong Zhihui, Fan Jizhuang, Du Qilong, Zhao Jie

A Vision Algorithm for Robot Seam Tracking Based on Laser Ranging.............cceceveviriecienenieieeeeeeeeieee e 175
Minghao Dong, Xiansheng Qin, Yuru Fu, Hao Xu, Jian Wang, Di Wu, Zhanxi Wang

Detection of Weld Appearance Defects of Ship Hulls with a Crawling Robot and Improved YOLOVS........................ 180
Jian Luo, Youshui Hua, Hao Zhang, Lichao Cao, Xiaoguang Liu, Haifei Zhu

» Structural Design and Control of Mobile Robots

Countersinking Accuracy Control Technology of Robot Drilling and Countersinking Integrated Drilling ................... 186
Zhanxi Wang, Yuru Fu, Hao Xu, Minghao Dong, Mengge Shi, Banghai Zhang

Integration of a Presence Robot in @ Smart HOME..........cceooiiiiiiiiiiiiiiieieiiestetest ettt ees 192

Siméon Capy, Enrigue Coronado, Pablo Osorio, Shohei Hagane, Dominique Deuff, Gentiane Venture

PIC4rl-gym: a ROS2 Modular Framework for Robots Autonomous Navigation with Deep Reinforcement Learning . 198

Mauro Martini, Andrea Eirale, Simone Cerrato, Marcello Chiaberge
The Design of Robotic Atm Based 0n ROS .........ooouiiiiiieiecteeeee ettt e s e ssaessaesneeens 203
Mingyi Zhu, Xiaolong Lv, Siyang Zuo, Xinyu Zhang

A 3D Positioning Method for Electric Robots Based on Binocular Vision ...........cccecevevieeieveninenenninenenecncnceecnes 208
Wancai Zhang, Wengqing Yang, Zhen Sun, Nan Zhang



Reactively Following Equidistant Curves with Singularities by an Underactuated Nonholonomic Mobile Robot ....... 215
A. Matveev, V. Chernov

Wheely: An Accessible Platform for Experimenting with Wheeled-Legged Quadrupedal Robots............cccccveeerennennee. 220
William Zhang, Ke Wang

Collision Avoidance of Wheel-Legged Robots on Complex Topography Based on Vertical Artificial Potential Field
IMEEIOM. ...ttt ettt et e h e bttt h et a bt h et et e b e bt a et e a e bttt e b e bt et eneenes 225

Zheng Pan, Jiliang Wang, Shaoxun Liu, Shiyu Zhou, Zhihua Niu, Rongrong Wang

Design, Control and Simulation of a Leg-Wheel Robot: STransleg........ccoecvveiieiiiiiiiiiiieeieeteceecte e 234
Zhong Wei, Jiwen Zhang, Yang Yang, Shen Xiang, Huiyu Sun, Aiguo Song

» Structural Design and Functional Analysis of Mechanical Devices

Precise Docking Algorithm for Typical Barrel Component Docking Process.........ccccocvveeieerincniecninencneenenceecnes 239
Yonggang Kang, Huan Xiao, Yong-Gang Chen, Si-Ren Song, Tian-Yu Wang

Structural Design of Maintenance Manipulator for Steam Generator in Nuclear Power Plant .............cccoccoevieniennnnen. 246

Yu Wu, Mengjin Zhang, Gang Liu, Linging Kang, Jizhuang Fan

Static Precision Sensitivity Analysis of Five-Axis Aviation Turbine Disc Tenon Groove Broaching Equipment.......... 253

Ping Song, Bei Song, Chenghui Lin, Zhonghua Liu, Shunqi Zhang

» Control System Design and Status Monitoring

Research on Optimization of Energy-Saving Driving Strategy of High-Speed Train Based on PPO ............................ 258
Xinhong Liu, Yadong Zhang, Jin Guo

Analysis of Radial Stress Field around Riveted Holes of Single Rivet Panel and Two Way Rolling Re Shaping Strategy

Yonggang Kang, Tianyu Wang, Yonggang Chen, Guomao Li, Huan Xiao

Stewart Platform as Seismic Isolator in Water Storage Tank through Active Control in the City of Huancayo............. 270
Djanira Lessenia Lopez-Mallqui, Julio Cesar Neyef Jurado-Almonacid, Esther Thalia Quispe-Cardenas, Juan Jose

Bullon-Rosas

The Leader-Follower Joint Space Synchronous Impedance Control for Coordinated Operation in Nuclear Industry...277
Xiaoyu Zhao, Yuyao Tang, Yapeng Yang, Qi Lv

Event-Triggered Fuzzy Adaptive Control of Nontriangular Structure Fractional Order Nonlinear Systems................. 282
Dianjun Gong, Yong Wang

Modeling and Simulation of High Frequency and High Precision Multi Axis Cooperative Control Based on
ReINOTCEMENT LEAITINE ....c.veieiieiiieiieeie ettt ettt et e e e te et e esteesbeeneesstessaesseessaesseessaessaessaesseesssesnsesssenssennes 286

Haiyu Wang, Zhuang Fu, Jun Yan, Zuohao Hua, Yisheng Guan

vi



W-IRL: Inverse Reinforcement Learning via WasSerstein IMELIIC. .......evuveverieriirieieienieeieieieseeeeeeeseesseseesessesseeneenees 291

Keyu Wu, Chao Li, Fengge Wu, Junsuo Zhao
Vibration Control of a Smart Composite Engine Fan Blade by Neural Network Controller...........cccoceevverienienvennnnne. 298

Tebogo Lucky Mamela, Baoming Li, Weiguo He, Shunqi Zhang

Automatic Temperature Control System for the Firing of Bricks in the Company “Ladrillera el Toro S.A.C”............. 303

Dana Garlet Arauco-Quispialaya, Yuliana Milagros Matos-Cuadrado, Gianella Ayline Quispe-Mallqui, Herbert
Antonio Vilchez-Baca

» Drone Control and Trajectory Planning

A Compensation Method for Lost Trajectories of ORB-SLAM3 with DROID-VO ........cccccvininiiinininiinenceecnen 309
Kairong Liu, Yong Fan, Jianmei Su, Ling Wu, Kexin Zhang

Carbon Kite-Design of UAV Based on Direct Air Carbon CaptUre..........c.ecvevueeieierieriinieieriereeeeeeseesseseeeeessessesneenens 317
Shuai Deng, Zheming Zhuang, Jiachang Xing, Fei Qin, Linghui Zhang, Jiaxing Huang, Yuntao Guan, Jiansheng Dai

4D UAV Waypoint Arrival Guidance Based on Baseline Tau Vector Field..........ccccooviiioiiiiiiiiiiiiiiieeececeee e 321
Zugiang Yang, Honggang Zeng, Xingxiu He, Weicheng Qi

Trajectory Planning for Autonomous Mine Inspection USing UAV ..........ccceiiiriiiienienienieneeneesee e sene e 327
Minghui Zhao, Xuan Chen, Yuhao Huang, Qijun Chen

Ship Trajectory Prediction with Social History LSTM.......cccueriiiiiieieieeiieieie sttt sttt se e eneennens 331
Wenfeng Zhao, Xudong Zhang

» Modern Electronic Systems and Equipment Health Monitoring

Highly Sensitive Flexible Resistance Strain Sensor Based on PDMS and Silver Nanowire...........ccoeeeevvervenvenvennnnne. 340
Weiming Sun, Mei Liu, Aristide Djoulde, Xinyue Liu

Equivalent Magnetic Circuit Model and Experimental Study of the New Magnetic Coupler...........ccccevevevierenrnceennee. 346
Xin Ma, Shuang Wang, Tun Yang, Jiale Tong

Piezoelectric-bonded Structural Health Monitoring in Plate-like Structures Based on Bayesian Theory ...................... 350
Yujie Wei, Xiang Wang, Yu Yang, Shunqi Zhang

A Shrinkage Dual Sign Subband Adaptive Filter with Individual Weight Factor............ccoeceviiiiciiiieniieiecece e 355
Qiangian Liu, Zhigang Li, Yigang He

Distributed Robust Particle Filter Based on Wasserstein MEtriC ..........coecveiririenieirininieteeneneeeceeseeeeeesie e 361

Hao Wang, Aolei Yang, Qing Sun

vii



Tuned Mass Damper in Low Rise Experimental Model and Computational Model in High Rise Buildings in Huancayo

........................................................................................................................................................................................ 367
Karely Sherly Alcantara-Gamboa, Alcides Cruz-Ochoa, Yolvi Alighieri Mescua-Segovia, Lutsen Danino Antezana-

Gamarra

Research on Space High Stability Optical Scanning Servo SYSIEM .......cceecuieiiriieiieiieeie ettt 373

Wu Pengfei, Chen Zenghao, Zhu Yutong, Fang Zhenfeng, Zu Fengdan
Race-car Circular Drifting with Onboard Sensor Positioning Using Static ANChOLS .........ccereverierienenieieiese e 378
Jialiang Qu, Zishuo Li, Xiaogiang Ren, Yilin Mo, Xiaofan Wang

Unified Modeling Method of Heterogeneous Resources for Multi-Platform Avionics System Based on AADL.......... 385
Hui Huang, Chang Liu, Xunli Yang, Dong An, Yingxian Guo, Wenjing Zhu

> Data Analysis and Computing Models in Advanced Information Systems

Probability-Based Ship Encounter Classification Using AIS Data...........ccecueviiririieniiniiieieeseeeeee e 393
Mingda Zhu, Weiwei Tian, Robert Skulstad, Houxiang Zhang, Guoyuan Li

A Novel Robust Design Method Based on the Coordinated Mechanism of Surrogate Models ..........c.ccceeeecenencneencnne. 399
Yuwei Shi, Yizhong Ma, Chenglong Lin, Tianli Xiao

Brief-Term Electricity Load Forecasting Based on Improved PSO-Optimized BP Neural Network............ccceeveneenee. 404
Rui Liu, Lisheng Wei, Ruiren Wang

Data-Centric Al to Improve Churn Prediction with Synthetic Data ............ccoocuieiiiiiiiiiiiiiiieeceee e 409

Alex X. Wang, Stefanka S. Chukova, Binh P. Nguyen

GET-DIPP: Graph-Embedded Transformer for Differentiable Integrated Prediction and Planning............cccccocceveenncn. 414

Jiawei Sun, Chengran Yuan, Shuo Sun, Zhiyang Liu, Terence Goh, Anthony Wong, Keng Peng Tee, Marcelo H. Ang
Jr.

A Hybrid Autoscaling Algorithm for Microservices with Federated Load Balancing.............ccoeceveievviinieiciniienieeenne, 422
ChengHao Song, LingYun Jiang

Graph Attention Social Recommendation Model Based on Similar Item Graph ............cecevevininiininiiieeeeeee 429
Yuan Zhang, Yue Shi, Xueqing Lu, Doudou Zhang

Overstock Prediction Using Machine Learning in Retail Industry........cccveeveiieiieiienienieseeeseeeeeeeee e 439
K. Bernard Agbemadon, Raphaél Couturier, David Laiymani

Author Index

viii





