2021 IEEE International
Conference on Intelligence

and Safety for Robotics
(ISR 2021)

Nagoya, Japan
4 — 6 March 2021

‘O I E E E IEEE Catalog Number: CFP21N27-POD
° ISBN: 978-1-6654-1148-6



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: CFP21N27-POD
ISBN (Print-On-Demand): 978-1-6654-1148-6
ISBN (Online): 978-1-6654-3862-9

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



Technical Program Contents

Thursday March 4, 2021

ThB1 Room A
OS: Study for Standardization (Regular Sessions)
14:20-14:40 ThB1.1
Evaluation of Biofidelity and a Proposal for Simplification of a Human-Inspired Safety Dummy, pp. 10-14.
Hirata, Akiya Panasonic Corporation
Shimaoka, Yusaku Panasonic Corporation
Okamoto, Tamao Panasonic Corporation
Watanabe, Ryoji Panasonic Corporation
Yamada, Yoji Nagoya University
14:40-15:00 ThB1.2
Notion on the Correct Use of the Robot Effective Mass in the SafetyContext and Comments on ISO/TS 15066, pp. 6-9.
Kirschner, Robin Jeanne TU Munich, Institute for Robotics and Systems Intelligence
Mansfeld, Nico Technical University of Munich
Gomez Pefia, Guillermo Technische Universitat Minchen
Abdolshah, Saeed Technical University of Munich
Haddadin, Sami Technical University of Munich
15:00-15:20 ThB1.3
Experimental Analysis of Impact Forces in Constrained Collisions According to ISO/TS 15066, pp. 1-5.
Kirschner, Robin Jeanne TU Munich, Institute for Robotics and Systems Intelligence
Mansfeld, Nico Technical University of Munich
Abdolshah, Saeed Technical University of Munich
Haddadin, Sami Technical University of Munich
15:20-15:40 ThB1.4

Experimental Investigation of Human Soft Tissue Behavior for Constructing Human-Robot Contact
Force-Displacement Measuring System, pp. 15-19.

Rajaei, Nader Graduate School of Engineering, Nagoya University
fujikawa, tatsuo Nagoya University
Yamada, Yoji Nagoya University
15:40-16:00 ThB1.5
Development of a Walking Dummy Reproducible Fall Sign Patterns of Wearable Walking Support Devices, pp. 20-23.
Ikeda, Hiroyasu National Institute of Occupational Safety and Health, Japan
Saito, Tsuyoshi National Institute of Occupational Safety and Health, Japan
Okabe, Kohei JNIOSH
ThB2 Room B
Psychological Aspects (Regular Sessions)
14:20-14:40 ThB2.1

Temporal Characteristics of Skin Conductance and Subjective Intensity in Response to Audio-Visual and Vibrotactile
Unpleasant Stimuli, pp. 24-27.

Tara, Ibuki Nagoya University
Okamoto, Shogo Nagoya University
Akiyama, Yasuhiro Nagoya-University
Yamada, Yoji Nagoya University
14:40-15:00 ThB2.2

Involuntary Motion in Human-Robot Interaction: Effect of Interactive User Training on the Occurrence of Human
Startle-Surprise Motion, pp. 28-32.

Kirschner, Robin Jeanne TU Munich, Institute for Robotics and Systems Intelligence
Burr, Lisa TU Minchen, Munich School of Robotics and Machine Intelligence
Porzenheim, Melanie Maria-Theresia Technische Universitat Miinchen
Mayer, Henning Technical University of Munich
Abdolshah, Saeed Technical University of Munich

Haddadin, Sami Technical University of Munich



15:00-15:20 ThB2.3

Research and Verification of a New Relaxation Technology Based on Virtual Reality for Human Psychological Security
and Psychosomatic Recovery, pp. 33-37.

GU, LI Shenyang University of Technology
Sun, Baiging Shenyang University of Technology
15:20-15:40 ThB2.4
"My Name Is EMILI" - an Online Survey to Evaluate the Impact of Framing on Social Robots in Logistics, pp. 38-41.
Jost, Jana Fraunhofer Institute for Material Flow and Logistics
Kirks, Thomas Fraunhofer Institute for Material Flow and Logistics
Harkin, Kevin Dresden University of Technology
15:40-16:00 ThB2.5
Estimation of Dementia Severity Using SVM Based on Patient's Engagement Levels in Conversation, pp. 42-46.
Yamazaki, Ryuji Osaka University
Nishio, Shuichi Osaka University
Shigenobu, Kazue Asakayama General Hospital
Maalouly, Elie Osaka University
Ishiguro, Hiroshi Osaka University
ThB3 Room C
Component Technology (Regular Sessions)
14:20-14:40 ThB3.1
Preparation and Property Analysis of Fe304/PVA Magnetic Hydrogel Base on Soft Robot Matrix, pp. 47-51.
BAI, DIANCHUN Shenyang University of Technology
Zhang Xuemiao, Zhang Shenyang University of Technology
Dai Jiyuan, Dai Shenyang University of Technology
14:40-15:00 ThB3.2
Active Disturbance Rejection Control Algorithm of Permanent Magnetic Suspension System, pp. 52-54.
SUN, Feng Shenyang University of Technology
Liu, Jiacun Shenyang University of Technology
jin, junjie Shenyang University of Technology
XU, Fang Chao Shenyang University of Technology
li, giang Shenyang University of Technology
ZHAO, haining Shenyang University of Technology
tong, ling Shenyang University of Technology
ZHANG, ming Shenyang University of Technology
Zhao, Chuan Shenyang University of Technology
zhang, xiaoyou Nippon Institute of Technology
15:00-15:20 ThB3.3
Fuzzy PID Control Method of Permanent Magnetic Levitation Vehicle, pp. 55-59.
guo, guohui Shenyang University of Technology
Chen, Chuan Shenyang University of Technology
SUN, Feng Shenyang University of Technology
XU, Fang Chao Shenyang University of Technology
li, giang Shenyang University of Technology
jin, junjie Shenyang University of Technology
ZHANG, ming Shenyang University of Technology
tong, ling Shenyang University of Technology
zhang, xiaoyou Nippon Institute of Technology
15:20-15:40 ThB3.4
Energy-Saving Control Method of Permanent Magnetic Suspension System, pp. 60-65.
zhang, xiaoyou Nippon Institute of Technology
FENG, Sen Shenyang University of Technology
SUN, Feng Shenyang University of Technology
Zhao, Chuan Shenyang University of Technology

ZHAO, haining Shenyang University of Technology



XU, Fang Chao Shenyang University of Technology

li, giang Shenyang University of Technology
jin, junjie Shenyang University of Technology
guo, guohui Shenyang University of Technology
ZHANG, ming Shenyang University of Technology
15:40-16:00 ThB3.5
Stability Evaluation of Subassembly Considering with Gravitational and Frictional Action, pp. 66-69.
Makihara, Koshi University of Tsukuba
Aiyama, Yasumichi University of Tsukuba
ThC1l Room A
Nursing Care and Rehabilitation (Regular Sessions)
16:30-16:50 ThC1l.1
The Cervical Spine Evaluation and Rehabilitation System, pp. 70-73.
Pei, Zichen Zhejiang University
Li, Tianchen Zhejiang University
Yu, Hangping Zhejiang University
Han, Meimei Zhejiang Fuzhi-Kechuang Inc
Ferreira, Jodo ISEC
Liu, Tao Zhejiang University
16:50-17:10 ThC1.2
Effect of 4 Weeks of Foot Stretching with an Automatic Stretching Machine: A Case Report, pp. 74-76.
Yamada, Naomi Aicihi Medical College
Okamoto, Shogo Nagoya University
Fuwa, Yukiko Aichi Medical College
Akiyama, Yasuhiro Nagoya-University
Yamada, Yoji Nagoya University
17:10-17:30 ThC1.3
Developing a Framework for Evaluating Robotic Care Devices in the Introduction Phase, pp. 77-80.
Homma, Keiko National Institute of Advanced Industrial Science and Technology
Yasuoka, Mika Roskilde University
Akutsu, Yasuko Chiba University Hospital
Matsumoto, Yoshio AIST
17:30-17:50 ThC1.4
Safety Guidance to Develop a Robotic Devices for Nursing Care, pp. 81-84.
Akiyama, Yasuhiro Nagoya-University
Asano, Yoichi Japan Automobile Research Institute
Ikeda, Hiroyasu National Institute of Occupational Safety and Health, Japan
Nakabo, Yoshihiro National Institute of Advanced Industrial Science and Technology
shimizu, yuichiro Japan Quality Assurance Organization
17:50-18:10 ThC1.5
Development of Bath Auxiliary Robot for the Disabled Elderly, pp. 85-88.
Wang, Weibo Zhejiang University
Chen, Ya Zhejiang University
Zou, Xiaofeng Zhejiang University
Wang, Shuoyu Kochi University of Technology
Ferreira, Joao ISEC
Liu, Tao Zhejiang University
18:10-18:30 ThC1.6
Q-Learning-Based Excretion Assistance Robot Improves the Sitting Conditions of Users, pp. 89-93.
You, Chenhao Shenyang University of Technology
Wang, Yina Shenyang University of Technology

Yang, Junyou Shenyang University of Technology



ThC2 Room B
Machine Learning and Modeling 1 (Regular Sessions)

16:30-16:50 ThC2.1

Designing Path of Collision Avoidance for Mobile Manipulator in Worker Safety Monitoring System Using
Reinforcement Learning, pp. 94-97.

Lim, Jiwoong Kyung Hee University
Lee, Jihyun Kyung Hee University
Lee, Chang Joo Kyung Hee University
Kim, Gunwoo Kyunghee University
Cha, Young Hoon Kyunghee University
Sim, joonhyung Kyung Hee University(KHU)
Rhim, Sungsoo Kyung Hee University
16:50-17:10 ThC2.2

Ontology Learning of New Concepts Combining Textural Knowledge and Visual Analysis for Service Robot
Applications, pp. 98-100.

Villamar Gémez, Liliana Toyohashi University of Technology

Miura, Jun Toyohashi University of Technology
17:10-17:30 ThC2.3
Knowledge and Data-Driven Robotic Decision Scheme for Modern Wastewater Treatment Plants, pp. 101-105.

Cheng, Xuhong Chongging Technology and Business University

Guo, Zhiwei Chongging Technology and Business University

Shen, Yu Chongging Technology and Business University

Shi, Peng The University of Adelaide
17:30-17:50 ThC2.4

Research on Classification of Intrusion Detection in Internet of Things Network Layer Based on Machine Learning, pp.
106-110.

Liu, Jingyu University of Chinese Academy of Sciences; Shenyang Institute Of
Yang, Dongsheng Shenyang Institute of Computing Technology, Chinese Academy of
Lian, Mengjia University of Chinese Academy of Sciences; Shenyang Institute Of
Li, Mingshi University of Chinese Academy of Sciences; Shenyang Institute Of
17:50-18:10 ThC2.5
Multi-Channel sEMG Signal Gesture Recognition Based on Improved CNN-LSTM Hybrid Models, pp. 111-116.
BAI, DIANCHUN Shenyang University of Technology
Liu, Tie Shenyang University of Technology
Han, Xinghua Shenyang University of Technology
Chen, Guo Shenyang University of Technology
Jiang, Yinlai The University of Electro-Communications
Yokoi, Hiroshi The University of Electro-Communications
18:10-18:30 ThC2.6
Response Probability Distribution Acquisition for Autonomous Dialogue Generation, pp. 117-121.
Maalouly, Elie Osaka University
Nishio, Shuichi Osaka University
Ishiguro, Hiroshi Osaka University
ThC3 Room C
Field Application (Regular Sessions)
16:30-16:50 ThC3.1

Evaluation of the Effectiveness of Protective Glasses for Small UAV Propellers: A Report on Preliminary Experiments,
pp. 122-124.

IGARASHI, Hiroki National Institute of Advanced Industrial Science and Technology
Kimura, Tetsuya Nagaoka University of Technology
Noake, Tomoya Nagaoka University of Technology
Hoshi, Toshiro Nagaoka University of Technology

okoshi, sota Nagaoka University of Technology



16:50-17:10 ThC3.2
Development of Autonomous Material Transportation Robots: Mechanical Design and Safety Measurements, pp.
125-126.
Okuhata, Kazuo Satt Systems
Ino, Shingo Satt Systems
Mizobuchi, Yoshinobu Satt Systems
Yang, Guang Kochi University of Technology

Wang, Shuoyu
Okamura, Hajime

Kochi University of Technology
Kochi University of Technology

17:10-17:30 ThC3.3

Evaluation Exercise in the Seminar for Standard Test Method for Ground Robot at Fukushima Robot Test Field, pp.
127-130.

Sato, Noritaka Nagoya Institute of Technology

17:30-17:50 ThC3.4

Development of Testing Method Considering Tasks with Remotely Controlled Robots in Fukushima Daiichi Nuclear
Power Station, pp. 131-134.

Yamada, Taichi Japan Atomic Energy Agency

Abe, Hiroyuki Japan Atomic Energy Agency
Kawabata, Kuniaki Japan Atomic Energy Agency
17:50-18:10 ThC3.5
Intelligent Detection Method for Offline Dynamic Balance of Flexible Rotor, pp. 135-138.
SUN, Feng Shenyang University of Technology
ZHANG, CG Shenyang University of Technology
XU, Fang Chao Shenyang University of Technology
ZHAO, haining Shenyang University of Technology
li, giang Shenyang University of Technology
ZHANG, ming Shenyang University of Technology
guo, guohui Shenyang University of Technology
jin, junjie Shenyang University of Technology
zhang, xiaoyou Nippon Institute of Technology
18:10-18:30 ThC3.6
Experiences in Applying a New Approach to Designing Safe HRC Applications, pp. 139-143.
Saenz, Jose Fraunhofer Institute IFF

Schulenburg, Erik
Behrens, Roland
Elkmann, Norbert

Fraunhofer IFF
Fraunhofer IFF
Fraunhofer IFF



Friday March 5, 2021

FrB1 Room A
Contact/Non-Contact Safety (Regular Sessions)

14:20-14:40 FrB1.1

A Safety Joint with Passive Compliant and Manual Override Mechanisms for Medical Robotics, pp. 144-147.
Zheng, Jia Beihang University
Wang, Shuangyi Chinese Academy of Sciences
Housden, Richard James King's College London
Hou, Zeng-Guang Chinese Academy of Science
Singh, Davinder Xtronics Ltd
Rhode, Kawal King's College London

14:40-15:00 FrB1.2

The Effect of the Radius of Curvature of the Base Edge of the Robot Covered with Cushion Covering on Contact
Pressure in Human Collision, pp. 148-152.

Morita, Yusuke Nagoya University

Yamada, Yoji Nagoya University
15:00-15:20 FrB1.3
Analysis of Human-Robot Physical Interaction at Collision, pp. 153-156.

Han, Doyeon Kyung Hee University

Park, Moonyoung Kyung Hee University

Choi, Junsuk Kyung Hee University

Shin, Heonseop Kyung Hee University

Rhim, Sungsoo Kyung Hee University
15:20-15:40 FrBl1.4
Calculating the Supplied Energy for Physical Human-Robot Interaction, pp. 157-160.

Liu, Jian Nagoya University

Yamada, Yoji Nagoya University

Akiyama, Yasuhiro Nagoya-University
15:40-16:00 FrB1.5
Proposal of Fail-Safe Contact Motion Control and Its Simulation Using CRANE-X7, pp. 161-165.

Kito, Hiroki Nagoya University

Yamada, Yoji Nagoya University

Liu, Jian Nagoya University

Akiyama, Yasuhiro Nagoya-University

Okamoto, Shogo Nagoya University
FrB2 Room B
Vision and Human Detection 1 (Regular Sessions)
14:20-14:40 FrB2.1
Performance Characterization of 3D MEMs Lidar with Nonlinear Scanning Pattern, pp. 166-172.

Chand, Aneesh Neeschal Petronas Research Institute
14:40-15:00 FrB2.2

A Novel Safety Evaluation Approach of Transfer Interaction Based on Optimal Feature-Combination for LDA
Classification of Functional Near-Infrared Spectroscopy Signals, pp. 173-176.

Donghui, Zhao Shenyang University of Technology
Zhang, Tianqi Shenyang University of Technology
Yang, Junyou Shenyang University of Technology
Wang, Shuoyu Kochi University of Technology
Yokoi, Hiroshi The University of Electro-Communications
15:00-15:20 FrB2.3
Adversarial Black-Box Attacks on Vision-Based Deep Reinforcement Learning Robotic Agents, pp. 177-181.
Tanev, Atanas FZI Forschungszentrum Informatik
Pavlitskaya, Svetlana Forschungszentrum Informatik (FZI)

Sigloch, Joan Karlsruhe Institute of Technology (KIT)



Roennau, Arne FZI Forschungszentrum Informatik, Karlsruhe

Dillmann, Rudiger Karlsruhe Institute of Technology (KIT)
Z06llner, Johann Marius FZI Forschungszentrum Informatik
15:20-15:40 FrB2.4
Optical Sensing Evaluations of Ultra-Low Reflective Paintings, pp. 182-185.
Fujiwara, Kiyoshi National Institute of Advanced Industrial Science and Technology
Sumi, Yasushi National Institute of Advanced Industrial Science and Technology
KODAMA, Masato Altech Corporation
15:40-16:00 FrB2.5
M-Region Segmentation of Pharyngeal Swab Image Based on Improved U-Net Model, pp. 186-190.
Wang, Yina Shenyang University of Technology
Xu, Zechao Shenyang University of Technology
huaici, zhao Shenyang Institute of Automation , Chinese Academy of Science
Yang, Junyou Shenyang University of Technology
Wang, Shuoyu Kochi University of Technology
FrB3 Room C
Navigation and Path Planning 1 (Regular Sessions)
14:20-14:40 FrB3.1
POMDPs for Safe Visibility Reasoning in Autonomous Vehicles, pp. 191-195.
Wray, Kyle N/a
Lange, Bernard Stanford University
Jamgochian, Arec Stanford University
Witwicki, Stefan Alliance Innovation Laboratory
Kobashi, Atsuhide Nissan North America
Hagaribommanahalli, Sachin Nissan North America, Inc
listrup, David Nissan Research Center - Silicon Valley
14:40-15:00 FrB3.2
3D Mapping Based IMU Loosely Coupled Model for Autonomous Robot, pp. 196-199.
Cen, Ruping Chongging University
Liu, Shimin Chongging University
Xue, Fangzheng Chongging University
15:00-15:20 FrB3.3
Effect of Size of Preceding Vehicle on Behavior of Following Vehicle, pp. 200-203.
Woo, Hanwool The University of Tokyo
Madokoro, Hirokazu Akita Prefectural University
Kazuhito, Sato Akita Prefectural University
Yamashita, Atsushi The University of Tokyo
Asama, Hajime The University of Tokyo
15:20-15:40 FrB3.4
FSM Trajectory Tracking Controllers of OB-AUV in the Horizontal Plane, pp. 204-208.
Meng, Fangui Shenyang University of Technology
Liu, Aimin Shenyang University of Technology
Jing, Shuai Shenyang University of Technology
Zu, Yi Shenyang University of Technology
15:40-16:00 FrB3.5
Path Planning and Moving Obstacle Avoidance with Neuromorphic Computing, pp. 209-215.
Sakurai, Motoki The University of Tokyo
Ueno, Yosuke The University of Tokyo

Kondo, Masaaki The University of Tokyo



FrC1 Room A
Kinetic Limb Motion (Regular Sessions)
16:30-16:50 FrC1.1

Estimation of Effects of Recovery Step Length on Severity of Injuries Caused by the Trip and Fall, pp. 216-219.

Yamada, Shuto
Akiyama, Yasuhiro
Okamoto, Shogo
Yamada, Yoji

Nagoya University
Nagoya-University
Nagoya University
Nagoya University

16:50-17:10

FrC1.2

Identification of Healthy Elderly's Gait Characteristics by Analyzing Gait Parameters, pp. 220-223.
Mayumi, Takuya
Akiyama, Yasuhiro
Okamoto, Shogo
Yamada, Yoji

Nagoya University
Nagoya-University
Nagoya University
Nagoya University

17:10-17:30

FrC1.3

Walking Motions with High Margin-Of-Stability Values, pp. 224-228.
Iwasaki, Tomoyuki
Okamoto, Shogo
Akiyama, Yasuhiro
Inagaki, Takashi
Yamada, Yoji

Nagoya University
Nagoya University
Nagoya-University
Nagoya University
Nagoya University

17:30-17:50

FrC1.4

Research on the Dynamic Model of Human Lower Limbs Based on 3D Vision, pp. 229-232.
BAI, DIANCHUN

Shenyang University of Technology

Yi, Hongyu Shenyang University of Technology
Chen, Guo Shenyang University of Technology
Han, Xinghua Shenyang University of Technology
Jiang, Yinlai The University of Electro-Communications
Yokoi, Hiroshi The University of Electro-Communications
17:50-18:10 FrC1.5

Modeling and Stiffness Evaluation of Tendon-Driven Robot for Collaborative Human-Robot Interaction, pp. 233-238.

Attachment
Ramadoss, Vishal
Sagar, Keerthi
Ikbal, Mohamed Sadiq
Zlatanov, Dimiter
Zoppi, Matteo

PMAR Robotics, University of Genova
University of Genoa, Italy

University of Genoa

University of Genoa

University of Genoa, Italy

FrC2 Room B
OS: Development and Application of Standards (Regular Sessions)
16:30-16:50 Frc2.1
Legal and Technical Considerations on Unified, Safe and Data-Protected Haptic Telepresence in Healthcare, pp.
239-243.

Reindl, Anton Technical University of Munich

Rudigkeit, Nina
Ebers, Martin
Troebinger, Mario
Elsner, Jean
Haddadin, Sami

Technical University of Munich

University of Tartu

Technical University of Munich
Technical University of Munich
Technical University of Munich

16:50-17:10

FrC2.2

Approaches towards Standardization of Performance Evaluation of Underwater Infrastructure Inspection Robots:

Establishment of Standard Procedures and Training Programs, pp. 244-247.
Masago, Hideki

Japan Agency for Marine-Earth Science and Technology



17:10-17:30 FrC2.3

Study on Standard Al Performance Test Methods for Service Robots — Autonomous Mobile Service Robots, pp. 248-251.

Nabeshima, Cota Preferred Networks, Inc

Nakabo, Yoshihiro National Institute of Advanced Industrial Science and Technology

Okamoto, Tamao Panasonic Corporation
17:30-17:50 FrC2.4
A Revised Framework for Managing the Complexity of Contact Hazards in Collaborative Robotics, pp. 252-258.

Behrens, Roland Fraunhofer IFF

Elkmann, Norbert Fraunhofer IFF
17:50-18:10 FrC2.5
Standards and Regulations for Physically Assistive Robots, pp. 259-263.

Caleb-Solly, Praminda University of the West of England

Harper, Chris Bristol Robotics Laboratory, University of the West of England

Dogramadzi, Sanja University of Sheffield
18:10-18:30 FrC2.6
Design for Interpretability: Meeting the Certification Challenge for Surgical Robots, pp. 264-267.

Fiazza, Maria-Camilla University of Verona

Fiorini, Paolo University of Verona
FrC3 Room C
Multi-Agent (Regular Sessions)
16:30-16:50 Frc3.1
Counter-Misdirection in Behavior-Based Multi-Robot Teams, pp. 268-275.

Chen, Shengkang Georgia Tech

Arkin, Ronald Georgia Tech
16:50-17:10 FrC3.2
Leader-Following Consensus and Adaptive Control Protocol Design for Multi-Agent Systems, pp. 276-279.

Liu, Yuqi Chongging University

Zhang, Zhengle Chongging University

Ma, Tiedong Chongging University
17:10-17:30 FrC3.3
Second-Order Leader-Following Consensus of Fractional-Order Multi-Agent Systems, pp. 280-283.

Liu, Yuqi Chongging University

Zhang, Zhengle Chongging University

Ma, Tiedong Chongging University
17:30-17:50 FrC3.4
Formation Control for Second-Order Multi-Agent Systems by Impulsive Protocol, pp. 284-287.

Xiao, Yongrui Chongging University

Zhang, Zhengle Chongging University

Ma, Tiedong Chongging University
17:50-18:10 FrC3.5
Adaptive Neural Network Consensus Control of Multi-Robot Systems with Output Constraints, pp. 288-291.

Sun, Yuan University of Adelaide

Shi, Peng The University of Adelaide

Lim, Cheng-Chew The University of Adelaide
18:10-18:30 FrC3.6

Analysis of Group Effect in Group Emergency Stopping Behavior of Autonomous Multi-Robot Systems with Uncertain
Sensing Delay*, pp. 292-296.

Nogami, Takumi Chiba Institute of Technology
Wang, Zhidong Chiba Institute of Technology



Saturday March 6, 2021

SaB1 Room A
OS: Safety Data for Standardization (Regular Sessions)

14:20-14:40 SaBl.1

Marmarou-Type Impact Tests to Investigate Criteria for Avoiding Bruises in Extremities by Human—Robot Contact, pp.
297-300.

fujikawa, tatsuo Nagoya University
Sugiura, Ryuji College of Engineering, Nihon University
Nishikata, Rie Fukushima Medical University
Yamada, Yoji Nagoya University
Nishimoto, tetsuya College of Engineering, Nihon University
14:40-15:00 SaB1.2

Development of a Porcine Thigh Finite Element Model for Evaluating the Soft-Tissue Injuries Caused by Blunt Impacts
During Human-Robot Interactions, pp. 301-305.

Higuchi, Yu-ki Japan Automobile Research Institute
fujikawa, tatsuo Nagoya University
Sugiura, Ryuji College of Engineering, Nihon University
Nishimoto, tetsuya College of Engineering, Nihon University
Sato, Fusako Japan Automobile Research Institute
15:00-15:20 SaB1.3
Novel In-Vivo Microscopy Technique for Internal Bleeding Using Transparent Fish, pp. 306-309.
fujikawa, tatsuo Nagoya University
Yamada, Yoji Nagoya University
15:20-15:40 SaB1.4

Experimental Injury Biomechanics of Human Body Upper Extremities: Anatomy, Injury Severity Classification, and
Impact Testing Setups, pp. 310-315.

Hamad, Mazin Technical University of Munich (TUM)
Kurdas, Alexander Andreas Technical University of Munich
Abdolshah, Saeed Technical University of Munich
Haddadin, Sami Technical University of Munich
15:40-16:00 SaBl.5
A Robotics Perspective on Experimental Injury Biomechanics of Human Body Upper Extremities, pp. 316-321.
Hamad, Mazin Technical University of Munich (TUM)
Kurdas, Alexander Andreas Technical University of Munich
Abdolshah, Saeed Technical University of Munich
Haddadin, Sami Technical University of Munich
SaB2 Room B
Vision and Human Detection 2 (Regular Sessions)
14:20-14:40 SaB2.1
An Improved One-Stage Detector for Vehicle and Pedestrian Detection on Campus AGV, pp. 322-325.
Wang, Ying Chongging University
Li, Rui Chongging University
Qi, Qi Chongging University
Su, Xiaojie Chongging University
14:40-15:00 SaB2.2

Design of Maximum Stopping Deceleration of Mobile Manipulator Considering the Protective Separation Distance
without Tip-Over, pp. 326-329.

Lee, Chang Joo Kyung Hee University
Lee, Jihyun Kyung Hee University
Rhim, Sungsoo Kyung Hee University



15:00-15:20 SaB2.3

Improved YOLOV5 Network Model and Application in Safety Helmet Detection, pp. 330-333.

Tan, Shilei Chongging University
Lu, Gonglin Chongging University
Jiang, Zigiang Chongging University
Huang, Li Chongging University
15:20-15:40 SaB2.4
Vision Based Collision Detection for a Safe Collaborative Industrial Manipulator, pp. 334-337.
Maric, Bruno Univeristy of Zagreb, Faculty of Electrical Engineering and Comp
Juri¢an, Fran University of Zagreb, Faculty of Electrical Engineering and Comp
Orsag, Matko University of Zagreb, Faculty of Electrical Engineering and Comp
Kovacic, Zdenko University of Zagreb
15:40-16:00 SaB2.5
Cumulative Clustering Filter for MIMO Radar Detecting Human Hand Intrusion, pp. 338-341.
Wu, Huazhe Nagoya University
Kim, Eugene Nagoya University
Yamada, Yoji Nagoya University
Okamoto, Shogo Nagoya University
SaB3 Room C
Industrial Application (Regular Sessions)
14:20-14:40 SaB3.1

Proposal of Position Error Compensation Method That Enables Immediate Work When Replacing Industrial Robots, pp.
342-345.

Yamaguchi, Riku
Aiyama, Yasumichi

University of Tsukuba
University of Tsukuba

14:40-15:00

SaB3.2

Improving Control of a Teleoperated Robot Using an Adaptive Oscillator to Perform a Rhythmic Task for Foundry
Applications, pp. 346-350.

Menges, Baptiste Laboratoire Lorrain De Recherche En Informatique Et Ses Applicat

Henaff, Patrick Université De Lorraine, CNRS, INRIA, LORIA, F-54000 Nancy, Fra

GUENARD, Adrien CNRS
15:00-15:20 SaB3.3
Human Aware Robot Motion Planning Using RRT Algorithm in Industry 4.0 Environment, pp. 351-358.

ROY CHOWDHURY, ABHRA Indian Institute of Science

Laxmi, Aiswarya

Sastra University

15:20-15:40

SaB3.4

Single Sheet Separation Method from Piled Fabrics Using Roller Hand Mechanism, pp. 359-362.

Manabe, Keisuke
Tong, Xin
Aiyama, Yasumichi

University of Tsukuba
University of Tsukuba
University of Tsukuba

15:40-16:00

SaB3.5

From Handcrafting to a Certified and Ergonomic Collaborative Workstation: The Digital Transformation Process, pp.

363-366.

Cunha, Joéo G.
Faria, Carlos
Colim, Ana
Oliveira, Jodo
Rocha, Luis
Silva, Méarcio
Monteiro, Sérgio
Bicho, Estela

DTx CoLab
University of Minho
DTx-ColLab
DTx-ColLab
DTx-ColLab
DTx-ColLab
University of Minho
University of Minho



SaC1l Room A
Assist Robot (Regular Sessions)

16:30-16:50 SaC1.1
Effect of Assist Robot on Muscle Synergy During Sit-To-Stand Movement, pp. 367-368.

Wang, Tianyi Ritsumeikan University

Okada, Shima Graduate School of Sci. and Eng., Ritsumeikan University

Guo, An Osaka University

Makikawa, Masaaki College of Sci/ and Eng., Ritsumeikan University

Shiozawa, Naruhiro Ritsumeikan University
16:50-17:10 SaC1.2
Integral Sliding Mode Control for a Human Support Robot, pp. 369-372.

Qing, Fandi Chongging University

Chang, Hongbin Chongging University

Su, Xiaojie Chongging University

Wang, Shuoyu Kochi University of Technology
17:10-17:30 SaC1.3
Study on Assistance Force of Standing Assist Robot, pp. 373-377.

Wang, Tianjie Shenyang University of Technology

Wang, Yina Shenyang University of Technology

Yang, Junyou Shenyang University of Technology

Wang, Shuoyu Kochi University of Technology
17:30-17:50 SaCl.4
Effect of Different Gait Phase-Based Assist Patterns of a Wearable Robot on Gait Motion, pp. 378-381.

Kondo, Kiichi Nagoya University

Akiyama, Yasuhiro Nagoya-University

Okamoto, Shogo Nagoya University

Yamada, Yoji Nagoya University
SaC2 Room B
Machine Learning and Modeling 2 (Regular Sessions)
16:30-16:50 SaC2.1
Explainable Artificial Intelligence Requirements for Safe, Intelligent Robots, pp. 382-387.

Sheh, Raymond Ka-Man Georgetown University
16:50-17:10 SaC2.2
Evaluating Machine Learning Performance for Safe, Intelligent Robots, pp. 388-393.

Sheh, Raymond Ka-Man Georgetown University
17:10-17:30 SaC2.3
A Novel Posture Recognition Based on Time Series Supervised Learning Algorithm, pp. 394-398.

Bowen, Duan Shenyang University of Technology

Donghui, Zhao Shenyang University of Technology

Yang, Junyou Shenyang University of Technology

Wang, Shuoyu Kochi University of Technology
17:30-17:50 SaC2.4

A Reference Model in Safety Design of a Modular Service Robot Based on MBSE: A Case Study of a Stocking Robot in
a Supermarket, pp. 399-402.

Kimura, Tetsuya Nagaoka University of Technology

Miyoshi, Takao THK / Nagaoka University of Technology
SaC3 Room C
Navigation and Path Planning 2 (Regular Sessions)
16:30-16:50 SaC3.1
Path Planning Algorithm Based on the Improved RRT-Connect for Home Service Robot Arms, pp. 403-407.

Li, Shuyu Shenyang University of Technology

Donghui, Zhao Shenyang University of Technology



Sun, Yizhen
Yang, Junyou
Wang, Shuoyu

Shenyang University of Technology
Shenyang University of Technology
Kochi University of Technology

16:50-17:10

SaC3.2

Personal Care Robot Navigation System Based on Multi-Sensor Fusion, pp. 408-412.
Sun, Yizhen
Yang, Junyou
Donghui, Zhao
Li, Shuyu

Shenyang University of Technology
Shenyang University of Technology
Shenyang University of Technology
Shenyang University of Technology

17:10-17:30

SaC3.3

Multi-Welfare-Robot Cooperation Framework for Multi-Task Assignment in Healthcare Facilities Based on Multi-Agent

System, pp. 413-416.
Li, Yong
Jiao, Xuanyu
Sun, Baiging
Zhang, Qiuhao
Yang, Junyou

Shenyang University of Technology
Shenyang University of Technology
Shenyang University of Technology
Shenyang University of Technology
Shenyang University of Technology

17:30-17:50

SaC3.4

Mobile Robot Navigation Based on Deep Reinforcement Learning with 2D-LiDAR Sensor Using Stochastic Approach, pp.

417-422.
Han, Beomsoo

Hokkaido University

Ravankar, Ankit Faculty of Engineering, Hokkaido University

Emaru, Takanori

Hokkaido University





