
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP22CZ4-POD 
978-1-6654-5439-1 

2022 International Conference on 
Service Robotics (ICoSR 2022) 

Chengdu, China 
10 – 12 June 2022 



 
 
 
 
 
 
 
Copyright © 2022 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:   CFP22CZ4-POD 
ISBN (Print-On-Demand):  978-1-6654-5439-1 
ISBN (Online):   978-1-6654-5438-4 
 
 
           
 
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 
 

 
 



2022 International
Conference on Service

Robotics (ICoSR)
ICoSR 2022

 Table of Contents
 

 
 

Message from General Chair  xi
Message from Program Chair  xii
Organizing Committee  xiii
Program Committee  xiv
Steering Committee  xv
Reviewers   xvi

ICoSR 2022

Design and Experimental Investigation of DMD Lamp to Improve Driver's Visual Perception  1
      Shuo Zhang (Tsinghua University, China), Jianwei Huang (Tsinghua
      University, China), Ping Su (Tsinghua University, China), and Jianshe
      Ma (Tsinghua University, China)

Modeling and Simulation Analysis of Energy Self-Sustainment Behavior Decision in Robot
Ecosphere  10
      Hu Nenghao (Defense Innovation Institute, China), Li Taibo (Defense
      Innovation Institute, China), Liu Hongwei (Defense Innovation
      Institute, China), and Xu Lei (Defense Innovation Institute, China)

Identification of Offshore Wind Farms Electrical Abnormal State Based on
Multi-Dimensional-Matrix Profile  15
      Jie Song (State Grid Shanghai Municipal Electrical Power Company,
      China), Ke Peng (Chongqing University, China), Desheng Zhou (State
      Grid Shanghai Municipal Electrical Power Company, China), Qiushi Cui
      (Chongqing University, China), Lixian Shi (Chongqing University,
      China), Jian Fu (State Grid Shanghai Municipal Electrical Power
      Company, China), Wei Bao (State Grid Shanghai Municipal Electrical
      Power Company Shanghai, China), and Heng Guo (Chongqing University,
      China)

Cooperative Differential Game-Based Approximate Optimal Tracking Control for
Reconfigurable Robot  21
      Bo Dong (Changchun University of Technology, China), Tianjiao An
      (Changchun University of Technology, China), Bing Ma (Changchun
      University of Technology, China), and Yuanchun Li (Changchun
      University of Technology, China)

v



Electricity Market Price Calculation Model and Application Based on System Power
Generation Cost  26
      Zhan Zhiming (Hubei Electric Power Trading Center, China), Tang Yang
      (Hubei Electric Power Trading Center, China), Liu Yifeng (Hubei
      Electric Power Trading Center, China), Chen Meng (Hubei Electric Power
      Trading Center, China), Huang Shanshan (Changsha University of Science
      & Technology, China), Ye Ze (Changsha University of Science &
      Technology, China), and Li Na (Changsha University of Science &
      Technology, China)

Virtual Model Control for Dynamic Banlance of a Two Wheeled-Legged Robot  31
      Xiaopeng Huang (Zhejiang University, China), Tao Liu (Zhejiang
      University, China), Meimei Han (Zhejiang Fuzhi Science and Technology
      Innovation Co., Ltd, China), and João P. Ferreira (Institute of
      Superior of Engineering of Coimbra, Portugal)

Design and Simulation of an Adaptive Underactuated Gripper for Grasping Lunar Rock  38
      Xuemeng Li (University of Chinese Academy of Sciences, China), Ke Wang
      (Chinese Academy of Sciences, China), Chong Zhao (Chinese Academy of
      Sciences, China), and Haifeng Zhao (University of Chinese Academy of
      Sciences, China)

Grinding Trajectory Planning Strategy of Bone Robot Based on Archimedes Curve  44
      Kai Yang (Beijing University of Posts and Telecommunications, China),
      Qingxuan Jia (Beijing University of Posts and Telecommunications,
      China), Tong Li (Beijing University of Posts and Telecommunications,
      China), Gang Chen (Beijing University of Posts and Telecommunications,
      China), Chao Feng (Beijing Jishuitan Hospital, China), and Ying Cao
      (Beijing University of Posts and Telecommunications, China)

LNOA: A Real-Time Obstacle Avoidance Motion Planning Method for Redundant Manipulator
Based on Reinforcement Learning  49
      Zeyuan Huang (Beijing University of Posts and Telecommunications,
      China), Gang Chen (Beijing University of Posts and Telecommunications,
      China), Yue Shen (Beijing University of Posts and Telecommunications,
      China), Yu Liu (Beijing University of Posts and Telecommunications,
      China), Hong You (Beijing University of Posts and Telecommunications,
      China), and Tong Li (Beijing University of Posts and
      Telecommunications, China)

A Novel Generative Adversarial Network for Joint Deraining and Defogging in Ocean Scene  55
      Quan Zhang (Shanghai University, China), Tangjian Yu (Shanghai
      University, China), Hongying Zhang (Shanghai Institute of Satellite
      Engineering, China), Jie Chen (Shanghai University, China), Dandan
      Zhang (Shanghai Institute of Satellite Engineering, China), Long Li
      (Shanghai University, China), and Sicheng Yi (Shanghai University,
      China)

A Compact and Low-Cost Gobang Robot  62
      Yang Zhang (Chinese Academy of Sciences, China) and Feifei Gu (Chinese
      Academy of Sciences;Guangdong Laboratory of Artificial Intelligence
      and Digital Economy, China)

vi



Multi-Objective Optimization for Task Assignment of Satellite Swarm with Configuration
Design  67
      Jiaxuan Wang (Beijing University of Posts and Telecommunications,
      China), Qingxuan Jia (Beijing University of Posts and
      Telecommunications, China), Yuqiang Liu (China Academy of Space
      Technology, China), Tong Li (Beijing University of Posts and
      Telecommunications, China), and Hong You (Beijing University of Posts
      and Telecommunications, China)

An Autonomous Grasping Control System Based on Visual Object Recognition and Tactile
Perception  74
      Jing An (Beijing University of Posts and Telecommunications, China),
      Qingxuan Jia (Beijing University of Posts and Telecommunications,
      China), Tong Li (Beijing University of Posts and Telecommunications,
      China), Gang Chen (Beijing University of Posts and Telecommunications,
      China), and Junpei Yu (Beijing University of Posts and
      Telecommunications, China)

Grasp Detection for Assembly Robots Using High-Fidelity Synthetic Data  79
      Yeheng Chen (Zhejiang Lab, China), Nan Li (Zhejiang Lab, China), Jian
      Zhang (Zhejiang Lab, China), Wenxuan Chen (Zhejiang Lab, China),
      Yuehua Li (Zhejiang Lab, China), and Haifeng Li (Zhejiang Lab, China)

A Modified Protocol to Evaluate Masseter Morphology Based on Automatic Segmentation and
Registration  85
      Ling Wu (Peking University School and Hospital of Stomatology, China),
      Jing Wang (Peking University School and Hospital of Stomatology,
      China), and Xiao-jing Liu (Peking University School and Hospital of
      Stomatology, China)

Development and Experimental Testing of a Robot-Assisted Positioning System for
Brachytherapy  91
      Jie Liang (Peking University School and Hospital of Stomatology,
      China), Jing Wang (Peking University School and Hospital of
      Stomatology, China), Xiao-jing Liu (Peking University School and
      Hospital of Stomatology, China), and Sanmiao Zhao (LECZCORE Hospital,
      China)

Robot Path Planning Based on Probabilistic Roadmaps and Velocity Potential Field in
Complex Environment  96
      Long Zhang (Chinese Academy of Sciences, China)

Deep Learning Based Cross-view Image Matching for UAV Geo-Localization  102
      Xubo Luo (Shanghai University of Finance and Economic, China), Yaolin
      Tian (University of Chinese Academy of Sciences, China), Xue Wan
      (Chinese Academy of Sciences, China), Jingzhong Xu (Wuhan University,
      China), and Tao Ke (Wuhan University, China)

A Steel Billet Crack Marking System: Design And Implementation  107
      Zhifeng Liu (Beijing University of Chemical Technology, China),
      Zhiqing Li (Beijing University of Chemical Technology, China), Shugen
      Ma (Ritsumeikan University Shiga, Japan), Longchuan Li (Beijing
      University of Chemical Technology, China), Rui Li (Beijing University
      of Chemical Technology, China), and Hongxing Zhou (Beijing University
      of Chemical Technology, China)

vii



Modeling of Autonomous Burrowing Mole-Type Robot Drilling into Lunar Regolith  113
      Zihao Yuan (University of Chinese Academy of Sciences, China), Ruinan
      Mu (Chinese Academy of Sciences, China), Jiafeng Yang (University of
      Chinese Academy of Sciences, China), Ke Wang (Chinese Academy of
      Sciences, China), and Haifeng Zhao (University of Chinese Academy of
      Sciences, China)

Accurate and Efficient Multi-Robot Collaborative Stereo SLAM for Mars Exploration  118
      Yuanbin Shao (University of Chinese Academy of Sciences, China),
      Yadong Shao (University of Chinese Academy of Sciences, China), and
      Xue Wan (Chinese Academy of Sciences, China)

Surface Damage Detection for Bridge Cables Based on YOLOv7  126
      Zhixiang Zhou (The Chinese University of Hong Kong;Shenzhen Institute
      of Artificial Intelligence and Robotics for Society, China),
      Yangzhixin Luo (The Chinese University of Hong Kong;Shenzhen Institute
      of Artificial Intelligence and Robotics for Society, China), Xiaoguang
      Zhang (Shenzhen Institute of Artificial Intelligence and Robotics for
      Society;The Chinese University of Hong Kong, China), Renwei Xiang
      (Shenzhen Institute of Artificial Intelligence and Robotics for
      Society;The Chinese University of Hong Kong, China), Nan Li (Shenzhen
      Institute of Artificial Intelligence and Robotics for Society;The
      Chinese University of Hong Kong, China), Huaping Chen (Shenzhen
      Institute of Artificial Intelligence and Robotics for Society;The
      Chinese University of Hong Kong, China), and Ning Ding (Shenzhen
      Institute of Artificial Intelligence and Robotics for Society;The
      Chinese University of Hong Kong, China)

Non-Cooperative Spacecraft Relative Navigation Based on Monocular Camera in Space On-Orbit
Servicing  133
      Aodi Wu (University of Chinese Academy of Sciences, China), Shengyang
      Zhang (University of Chinese Academy of Sciences, China), Leizheng Shu
      (Chinese Academy of Sciences, China), Chaoming Si (Innovation Academy
      for Microsatellites of Chinese Academy of Sciences, China), and Xue
      Wan (Chinese Academy of Sciences, China)

Mars Terrain Semantic Segmentation Using Zhurong Rover Imagery Based on Transfer Learning
of Historical Mission Data  139
      Jiayi Liu (University of Chinese Academy of Sciences, China), Shuyun
      Liu (University of Chinese Academy of Sciences, China), Yadong Shao
      (University of Chinese Academy of Sciences, China), Xue Wan
      (University of Chinese Academy of Sciences, China), and Haifeng Zhao
      (University of Chinese Academy of Sciences, China)

Space Non-Cooperative Target Visual Navigation Fused with Object Detection Under Complex
Backgrounds  145
      Shengyang Zhang (University of Chinese Academy of Sciences, China),
      Aodi Wu (University of Chinese Academy of Sciences, China), Quan Ye
      (Chinese Academy of Sciences, China), Jianhong Zuo (Nanjing University
      of Aeronautics and Astronautics, China), Yadong Shao (University of
      Chinese Academy of Sciences, China), Leizheng Shu (Chinese Academy of
      Sciences, China), and Xue Wan (Chinese Academy of Sciences, China)

Design of a Self-Sustaining Robot for the Monitoring of Carrot Crop Plants  152
      Emerson Faustino Cardenas Acosta (Universidad Continental, Perú) and
      Brayan Jesús León Quilca (Universidad Continental, Perú)

viii



Impedance Control of Space Robot Based on Adaptive Terminal Sliding Mode Trajectory
Tracking  157
      Song Wang (Chinese Academy of Sciences, China) and Shuquan Wang
      (Chinese Academy of Sciences, China)

Hybridforce/impedance control method for ultrasound robot based on three-dimensional
modeling  164
      Xia Jing (Xi’an University of Science and Technology, China), Yun
      Guanghui (Xi’an University of Science and Technology, China), Deng Fu
      (Xi’an University of Science and Technology, China), and Liu Zhen
      (Hefei Hebin Intelligent Robot Co., China)

Automatic Ultrasound Scanning for the Carotid Artery by Robotic System  170
      Jing Xia (Xi’an University of Science and Technology, China), Fu Deng
      (Xi’an University of Science and Technology, China), Guanghui Yun
      (Xi’an University of Science and Technology, China), Quan Zhang (Hefei
      Hebin Intelligent Robot Co., Ltd, China), and Zhen Liu (Hefei Hebin
      Intelligent Robot Co., Ltd, China)

Motion Planning of Space Robot Obstacle Avoidance Based on DDPG Algorithm  175
      Hanying Sang (Chinese Academy of Sciences, China) and Shuquan Wang
      (Chinese Academy of Sciences, China)

Robot Ecosphere for Lunar Exploration and Development  182
      Xu Lei (Defense Innovation Institute, China), Liu Hongwei (Defense
      Innovation Institute, China), Zhang Xiang (Defense Innovation
      Institute, China), and Hu Nenghao (Defense Innovation Institute,
      China)

Modelling and Simulation of AMT Shift Actuator  188
      Zhong-kang Wei (University of China, China), You-sheng Yang
      (University of China, China), Meng Zhang (University of China, China),
      Wei Zhang (\University of China, China), and Hao-xin Sun (University
      of China, China)

Inspection Robot Design for Underwater Structure in Complex Flow Environment  193
      Xu Wang (Zhejiang University, China), Tong Luo (Zhejiang University,
      China), and Yong Lei (Zhejiang University, China)

Human Motion Intention Recognition Method Based on Gasbag Human-Machine Interactive Force
Detection and Multi-Source Information Fusion  198
      Yong Zhang (Zhejiang University, China), Pingang Han (Zhejiang
      University, China), Hao Liu (Zhejiang University, China), and Jiali
      Chen (Zhejiang University, China)

Design and Implementation of Articulated Rail Robot for Bridge Bottom Inspection  205
      Wanjun Hao (Shenzhen Institute of Artificial Intelligence and Robotics
      for Society, China), Ning Ding (The Chinese University of Hong Kong,
      China), Min Zhao (Shenzhen Institute of Artificial Intelligence and
      Robotics for Society, China), Lin Zhang (Shenzhen Institute of
      Artificial Intelligence and Robotics for Society, China), Chao Wang
      (Shenzhen Institute of Artificial Intelligence and Robotics for
      Society, China), and Decheng Li (Shenzhen Institute of Artificial
      Intelligence and Robotics for Society, China)

Optimization of Turning Motion for a Container Ship  213
      Zixin Wu (Shanghai Ship and Shipping Research Institute, China),
      Weimin Chen (Shanghai Ship and Shipping Research Institute, China),
      and Hao Hao (Shanghai Ship and Shipping Research Institute, China)

ix



 
 

Adaptive Force Tracking Control of Manipulator in Uncalibrated Varied Environment Based on
Variable Impedance Control  218
      Yufei Zhou (University of Chinese Academy of Science, China), Zhongcan
      Li (University of Chinese Academy of Science, China), Shunfeng He
      (University of Chinese Academy of Science, China), Jingkai Cui
      (University of Chinese Academy of Science, China), and Mingchao Zhu
      (Chinese Academy of Sciences, China)

High-Speed Maglev System on A Straight Guideway Against Stochastic Stability  224
      Yanxia Li (Central South University, China)

Author Index  227

x




