2021 4th International Conference
on Mechatronics, Robotics and
Automation (ICMRA 2021)

Zhanjiang, China
22-24 October 2021

IEEE Catalog Number: CFP21P26-POD
ISBN: 978-1-6654-2728-9



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: CFP21P26-POD
ISBN (Print-On-Demand): 978-1-6654-2728-9
ISBN (Online): 978-1-6654-2727-2

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

proceedings

000



2021 4th International Conference on Mechatronics,
Robotics and Automation (ICMRA 2021)

Table of Contents

[ (= = 1 Y Y%
L0001 (=Y (= 010 =3 070 0101 0111 Vi

Robot Design and Control

Analysis and Structure Design of the Underwater Hexapod RODOL LEE .....uvevveueieiieieiee et 1
Zhang Lianzhao, Wang Pengfei, Zha Fusheng, Bi Xiuwen

Motion Path Planning of Sorting Robot Based on Extended RRT-Connect Algorithm ........coececeeerecceerccceeee e 6
Jian Fang, Kuang Yin, Hongbin Wang, Wenxiong Mo, Tie Zhang, Zhuo Xiao

Design of an Industrial Robot Polishing CONtrol SYSIEM ......eii it 14
Chuntao Zhang, Yong Wang, Chunyang Mu, Xing Ma, JiaWang Li

A Human in the Loop Based Robotic System by Using Soft Actor Critic with Discrete ACtionS......cccceeeceeeveceeeennns 19
Balasubramaniyan Chandrasekaran, Manasa Mainampati

A Phased Optimization Method for Robot Dragging Teaching without TOrque SENSOrS ......ccccceeerecceeeeecceeereceeeeeans 26
Kuang Yin, Jian Fang, Wenxiong Mo, Hongbin Wang, Tie Zhang, Liangliang Hu

A Robotic System Architecture Based on Safety Controller and Priority Module Using Robot Operating System
(ROS), Sensor Fusion and Human Robot Interaction for Control and Safety .....ccceeveeceeeecceeececeeeecee e, 34

Balasubramaniyan Chandrasekaran, Ariel Y. Ramos Ruiz

Intelligent Electronic and Control System

An Improved Position Observer for Sensorless FOC AIZOITNM ..o 43
Shiquan Zhai, Mingjiang Wang

On the Effect of Force, Displacement and Voltage on the Capacitance of Piezoelectric Stack Actuators for
ST LT oIS T o] o] =T L S 50

Saeed Ahmadi, Rudolf Seethaler

Design of Fitness Pedometer Based on Infrared PhotO€leCtliC SENSON ....cvvveviieriiieiriecriee e 55
Zirui Miao, Gengyu Ge

Unified Platform with Single- and 3- Phase Input for Light Industrial Application Using SiC Power Device............. 60
Simon Kim, Kwokwai Ma

Research on Off-line Handwritten Digit Recognition Algorithm Based on Binary Classification Tree.........ccc......... 65
He Kai-lin, Luo Jia, Ding Xiao-feng

Research on Position and Posture Estimation of Rotated Workpiece Based on Image Recoghition..........cccucu..... 69
Kuang Yin, Jian Fang, Wenxiong Mo, Hongbin Wang, Mingheng Fu, Tie Zhang

Load Prediction Based on Depthwise Separable Convolution MOAE! .......ceeeeciiiiee e 75
Kui Zhang, Suwei Zhai, Hai Lu



Mechanical and Electronic Control Technology

Research on Double-Motor Cooperative Control of Dexterous Finger with Variable Stiffness........cccceeecceerecceeenne 80
Jianfeng Yao, Yiwei Liu, Handong Hu, Kening Gong, Yang Liu

A Frequency Spectrum Calibration Detection Method for Motor Air Gap FauUlt.......ceeeeeecceer e 85
Ya Gao, Yi Gao, Qinling Zhu, Bo Li

The Effect of Variable Stiffness Exoskeleton on the Hip Muscle Groups during WalKing........ccccveeeeericceeessccennnnnnns 90
Nengbing Zhou, Yali Liu, Qiuzhi Song

Study on Vibration Suppression Trajectory Planning of Axially Moving Cantilever Beam........cccocvcvvicceenicceeesscnnen. 97
Jikai Chen, Hao Chen, Xiang Luo

A Dynamics Modeling Method of Manipulator Based on Long Short Term Memory Neural Network................... 102
Yameng Zhu, Hairui Zhang, Guofeng Zhou, Zhuo Liang, Rui Lyu, Yanfang Liu

Design of a CNC Control System of a Milling Machine for Automated Door Carving......ccccceeeccveerecceeeeeecneeeeeceeenn. 108
Mauricio Munoz Melgarejo, Sario Angel Chamorro Quijano, Jenny Caroline Muhoz Saenz

Analysis of Dynamic Characteristics of Suspension Structure of Electric Hoist for Stage ......cccccveevveeeecceeecccnnenn. 112
Lin Bao, Haiying Wen, Zhisheng Zhang, Min Dai

Automation and Control Engineering

A Semantically Aware Place Recognition System for Loop Closure of a Visual SLAM System......cccccceeeecveeeennennn. 117
Rafiqul Islam, H. Habibullah

A Fractional-Order Active Disturbance Rejection Controller Design for a PMSM Servo System .......cocccvevceevnceenne 122
Bolin Li, Lijun Zhu

Observer-Based Fixed-Time Coordinated Control for Uncertain Nonlinear Multi-agent Systems ......c.cccocceveennene 128
HaiTao Liu, Xin Huang

Hierarchical Path Planning and Obstacle Avoidance Control for Unmanned Surface Vehicle........ccccoveeeveeennneen. 134
Hongbao Du, Zhengjie Wang, Zhide Zhang, Qiaoyi Li

A Low-Cost Visual Inertial Odometry System for Underwater VENICIES........eeerecieieeceee e 139
Zhizun Xu, Maryam Haroutunian, Alan J Murphy, Jeff Neasham, Rose Norman

Author Index





