
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP21L72-POD 

978-1-6654-2968-9 

2021 5th International  

Conference on Robotics  

and Automation Sciences 

(ICRAS 2021) 

Wuhan, China 

11-13 June 2021 



 

 

 

 

 

 

 

Copyright © 2021 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:   CFP21L72-POD 

ISBN (Print-On-Demand):  978-1-6654-2968-9 

ISBN (Online):   978-1-6654-1226-1 

 

 

           

 

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 
 

 

 



 

iii 
 

2021 5th International Conference on Robotics and 
Automation Sciences 

ICRAS 2021 

Table of Contents 
Preface ................................................................................................................................................................................ vii 
Conference Committee ................................................................................................................................................viii 
 

 Robot Design and Development 

Design and Development of a Tri Robot Machining Cell for Medical Product Manufacture.............................................. 1 

Edmond Wing Fung Yau,  Wing Hong Szeto,  Sze Yi Mak,  Francis Seung-Yin Wong,  Kong Bieng Chuah, 

Chun Pong To 

Robotic End Effector for Lunar and Martian Geological Space Exploration: Design for Interchangeability .............. 9 

Thomas F. Arciuolo, Miad Faezipour, Sarosh Patel, Xingguo Xiong 

POE-Based Parameter Calibration for Industrial Robots Considering Joint Compliance ................................................ 15 

Ruiqing Luo, Wenbin Gao, Qi Huang 

Analysis on the Influence of Mooring Rope Parameters of Spherical Underwater Robot ............................................... 23 

Dongjie Jiang, Yansheng Li 

Pose Estimation via Concentric Circles and Lines ............................................................................................................................ 28 

Li Xin, Hu Xiaoping, He Xiaofeng, Fan Chen 

Periodic Steady State Analysis of Lower Limb Rehabilitation Robot Based on Max-plus Algebra .............................. 33 

Cuifeng Qin, Zuojun Liu, Jie Zhang 

A Gaussian-Based Guidewire Segmentation and Tracking Method for Teleoperated Robotic Intravascular 

Interventions .................................................................................................................................................................................................... 38 

Wanghongbo Li, Dashun Que, Olatunji Mumini Omisore 

Integrated Optimization for Service Robotic Arms Involving Workspace, Drive Train, Structural Stiffness and 

Lightweight........................................................................................................................................................................................................ 44 

Jingchen Li, Jia Liu, Yisen Hu, Hongyu Ding, Jianxin Pang 

 Mobile Robots and Control Technology 

Full-Actuation Rolling Locomotion with Tensegrity Robot via Deep Reinforcement Learning .................................... 51 

Yaqi Guo, Haijun Peng 

A Study on SLAM Based on Probabilistic Motion Model of Mobile Robot .............................................................................. 56 

Juan An, Hairong Mou, Rui Lu, Liqiu Zhou 



 

iv 
 

Multi-node Calibration Motion Control System of Three-Wheel Omnidirectional Mobile Robot ................................ 60 

Hongling Nie, Wanchun Ren, Baode Li, Guiyang Liu, Kaifeng Xiong, Hua Zhang 

Neural Network Based Inverse Kinematics Solution for 6-R Robot Implement Using R Package Neuralnet ......... 65 

Yuqi Peng, Zhangyan Peng, Tonghan Lan 

Wall Stability Analysis of Marine Wall Climbing Robot .................................................................................................................. 70 

Yu Zhang, Yi Chen, Weijie Chu, Fang Jia 

Kinodynamic Motion Planning for Robotics: A Review .................................................................................................................. 75 

Jun Zhang 

Research on Robot Contact Force Control Based on Adaptive Impedance Control............................................................ 84 

Haoliang Ye, Shuo Jiang, Junzheng Wang 

Speech Recognize Mobile Robot ............................................................................................................................................................... 89 

Chen Chuixin, Jiang Xinzheng 

 UAV and Aerospace Engineering 

Design and Implementation of Multi-UAV Cooperation Search Experimental platform ................................................. 94 

Sunxin Wang, Christopher Ernest Njau, Zhaolin Jiang 

Relative Position Control in 3D Space of Cooperating Multirotor UAVs Using Modular Relative Jacobian .............. 99 

Rodrigo S. Jamisola Jr., Larona P. Ramalepa, Keletso Z. Thebe, Olebogeng Mbedzi 

Dynamic Modeling and Motion Stability Analysis of Tethered UAV ........................................................................................ 106 

Chen Liu, Li Ding, JiaHui Gu 

Development of Agricultural Drone for Coconut Farming .......................................................................................................... 111 

Orapadee Joochim, Kridtat Satharanond, Wirachat Kumkun, Nutthapong Changkaew, Wuttipat 

Chokanantasab 

Underwater Dynamics Modeling and Simulation Analysis of Trans-media Multicopter ............................................... 116 

Jie Li, Shiqi Chen, Mingming Guo, Tianping Tao, Ruilin Li 

Distributed Target Assignment Method of Phased-Array Radar Network for Detecting Hypersonic-Glide Vehicle

 .............................................................................................................................................................................................................................. 123 

Fan-qing Meng, Kang-sheng Tian, Chang-fei Wu 

 Control Theory and Control System 

PSS Control of Multi Machine Power System Using Reinforcement Learning .................................................................... 132 

Xingwang Xie 

Research on High Efficiency Coring Technology for Horizontal Hole and Series Equipment ...................................... 136 

Chang Jianghua, Wang Ruize, Fan Dong, Lu Feifei, Zou Zujie, Zhang Yang, Liu Qi, Zhu Guodong 



 

v 
 

Application and Analysis of SVG (Static Var Generator) in Harmonic Automatic Control System ............................. 140 

Xinzheng Jiang, Chuixin Chen 

Intelligent Motion Control Method Based on Directional Drive for 3-DOF Robotic Arm............................................... 144 

Hengyu Man, Niu Ge, Liangjun Xu 

Kinematic Compatibility Recognition and Angle Tracking Control for Lower Limb Exoskeleton ............................. 150 

Xue Li, Lingling Chen 

Implicit Lyapunov Robust Tracking Control of Oscillatory-Base Manipulators ................................................................. 155 

Ruilin Mei, Yufei Guo, Zhigang Wang, Zhiqiang Hao, Van Thanh Huynh 

Development of Exhaust Control Method of Fixed Anode X-ray Tube Based on BP-PID Algorithm ......................... 160 

Li Dai, Hui Sun, Jian Zhou 

 Mechanical and Power Engineering 

A Novel Dual Quaternion Based Dynamic Motion Primitives for Acrobatic Flight ........................................................... 165 

Renshan Zhang, Yongyang Hu, Kuang Zhao, Su Cao 

An Optimized Capture Point Concept Considering the Ankle Stiffness ................................................................................. 172 

J. Q. Zhang, M. Cong, D. Liu, Y. Du 

Research on Automatic Hole Searching System of Coal Bed Methane Vehicle-Mounted Rig in Drilling Field ...... 177 

Zou Zujie, Tian Hongliang, Fan Dong, Chang Jianghua 

Research on Axle-Hole Assembly Method Based on Improved DDPG Algorithm ............................................................. 182 

Fujun He, Xiaozheng Wang, Kai Liu 

System Design and Kinematics Analysis of 3-DOF Agricultural Picking Arm ..................................................................... 187 

Chao Zhang, Ling Yin, Hao Zhang 

A Low Cost Mobile Manipulator for Autonomous Localization and Grasping .................................................................... 193 

Bowen Shen, Xiaojian Lin, Guozeng Xu, Yun Zhou, Xiuping Wang 

A Robust Trajectory Planning Method Based on Historical Information for Autonomous Vehicles ......................... 198 

Zhilei Chen, Shaoping Wang, Biao Yu, Huawei Liang, Bichun Li, Xiaokun Zheng 

Agroindustrial Plant for the Classification of Hass Avocados in Real-Time with ResNet-18 Architecture ............ 206 

Oscar Jhon Vera Ramirez, José Emmanuel Cruz de la Cruz, Wilson Antony Mamani Machaca 

 Machine Vision and Image Processing 

Research on Human Body Detection and Trajectory Tracking Algorithm Based on Multi-sensor Fusion ............. 211 

Dianyong Yu, Jiaxin Li, Wenjian Yan 

A Low-Texture Monocular Visual Odometer Based on Point-Line Feature ......................................................................... 216 

Gaofeng Pan, Yuan Fan, Yuchao Guo 



 

vi 
 

The Segmentation of Plants on RGB Images with Index Based Color Analysis .................................................................. 221 

Yibowen Zhao 

A Robust Near-Duplicate Images Detection Approach with Ordinal Measure ................................................................... 226 

Li Yafeng 

 Modern Electronics and Information Engineering 

OENS: An Octomap Based Exploration and Navigation System ................................................................................................ 230 

Kalana Ratnayake, Sulochana Sooriyaarachchi, Chandana Gamage 

Dynamically Adjusted Genetic and Fireworks Algorithm for Deployment Optimization of Indoor Positioning 

Signal Sources ................................................................................................................................................................................................ 235 

Zhe Dong, Shuangjiang He, Huijuan Zhao, Shiqi Wen, Jianhui Zhao 

Adaptive Pulse Power Supply Design for Efficient Green Electrical Discharge Machining ........................................... 241 

Minggang Xu, Xi Cheng, Enyu Song 

Fault Tolerance Performances Research on the Nine-Pole AC Radial Hybrid Magnetic Bearing ............................... 245 

Chao Wu, Hongkai Zhang, Shanshou Li 

6-DOF Localization in 3D Feature Points Maps for LiDARs of Small FoV ............................................................................. 250 

Shenliang Li, Pengfei Qu, Jinyang Zhng, Zhansheng Duan, Kuizhi Mei 

Research on Improved Sentence Similarity Calculation Method Based on Word2Vec and Synonym Table in 

Interactive Machine Translation ............................................................................................................................................................ 255 

Tian Hongnan, Guo Xin 

A Time-Optimal Trajectory Algorithm Based on Accessibility Analysis ............................................................................... 262 

Minxiu Kong, Han Deng, Xiaopeng Liu 

Intention Recognition of Upper Limb Movement on Electroencephalogram Signal Based on CSP-CNN ................ 267 

Dan Feng, Lingling Chen, Pengfei Chen 

Multi-sensor Data Fusion Method Based on ARIMA-LightGBM for AGV Positioning ...................................................... 272 

HongLei Che 

Author Index 




