
 

 
 

      

ICARM 2021 

CONFERENCE DIGEST  

 

 

 

2021 6th IEEE International Conference on 

Advanced Robotics and Mechatronics 

 

 

 

 

 

 

 

 

 

 

 

Chongqing, China 

July 3-5, 2021              

        



 

 
 

      

Personal use of this material is permitted. However, permission to reprint/republish this 

material for advertising or promotional purposes or for creating new collective works 

for resale or redistribution to servers or lists, or to reuse any copyrighted component of 

this work in other works must be obtained from the Publisher. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IEEE Catalog Number:  

ISBN:  



 

 
 

      

WELCOME 

On behalf of the IEEE ICARM 2021 Conference Organizing Committee, we are very 

pleased to welcome you to Chongqing University, China for the 2021 IEEE 

International Conference on Advanced Robotics and Mechatronics. We are proud to 

announce that the IEEE ICARM 2021 conference accepted 160 papers from 333 

submissions, resulting in an acceptance rate of 48%. We should mention that the IEEE 

ICARM 2021 Program Committee worked extremely hard to review the paper 

submissions in order to maintain the quality of the conference. We regret that many 

excellent papers could not be included in the conference program. 

IEEE ICARM 2021 is highlighted by 9 plenary/keynote speeches. The theme of 

ICARM 2021 is “Emerging robotics and mechatronics techniques in new era”. New 

challenges and technologies have thus become an important element in robotics and 

mechatronics research. It is important to discuss and formulate the direction of the 

frontier. IEEE ICARM 2021, hosted in Chongqing University, China, promises to offer 

participants a great experience with excellent technical and social programs. 

We wish to express our appreciation and thanks to all the individuals who have 

contributed to IEEE ARM 2021 in a variety of ways. Special thanks are extended to our 

colleagues in the Program Committee for their thorough review of all the submitted 

papers, which is vital to the success of this conference. We must also extend our thanks 

to all the members in the Organizing Committee and our volunteer students who have 

dedicated their time and efforts and helping the conference. Last but not least, our 

special thanks go to distinguished plenary speakers, keynote speakers and all the 

authors for contributing their research work, and to the participants and the exhibitors 

in making the 2021 IEEE ARM a great event. Thank you and wish you a great 

conference experience and enjoyable stay in Chongqing. 

   

Jun Luo  

General Chair 

Chongqing University, China 

Hang Su 

Program Chair 

Politecnico di Milano, Italy 

Jian Huang 

Program Chair 

Huazhong Univ. of Sci. and 

Tech., China 
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CONFERENCE INFORMATION 

The IEEE International Conference on Advanced Robotics and Mechatronics (ICARM) 

is the flagship conference of both IEEE-SMC TC on Bio-mechatronics and Bio-robotics 

Systems, and IEEE-RAS TC on Neuro-Robotics Systems. 

The ICARM 2021 will take place in the Chongqing University, Chongqing, China, from 

July 3rd to 5th, 2021. Chongqing University is a national key university directly under 

the administration of the Ministry of Education. It is one of the national “211 Project” 

and “985 Project” comprehensive and high-level research-oriented universities. It is 

also one of the national “World-class Universities (Class A)”. 

The conference will provide an international forum for researchers, educators, 

engineers in general areas of mechatronics, robotics, automation and sensors to 

disseminate their latest research results and exchange views on the future research 

directions of these fields. 

Language 

The official language of the conference is English. 

Conference Registration 

All conference attendees are required to register.  

Registration fees are as follows: 

Registration Type 

Early 

registration May 

15 – June 15, 

2021 

Advance 

registration June 

15 – July 2, 

2021 

Electronic 

Proceedings & 

Banquet 

IEEE Member 600 USD 700 USD 
Yes 

 

IEEE Student Member 500 USD 600 USD Yes 

No Member 700 USD 800 USD Yes 

No Student Member 600 USD 700 USD Yes 

*Conference registration fee includes admission to all technical sessions, lunches, 

dinners.  

Onsite Registration Hours and Location 

Date: July 2, 2021.  Time: 13:00 -18:30. Venue: Empark Grand Hotel 
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CONFERENCE SCHEDULE 

Friday, July 2, 2021 

13:00 - 18:30 Registration Desk Open 
Empark Grand 

Hotel 

Saturday, July 3, 2021 

Morning 

Location: Banquet Hall 2, Empark Grand Hotel 

08:30 -08:50 Opening Ceremony Host: Jun Luo 

08:50 -09:30 

Title: Robot Skill Learning, Transfer and 

Enhancement for Dexterous Operation 

Applications  

Speaker: Fuchun Sun, Professor, Tsinghua 

University, China 

Host: Jun Luo 

09:30 - 10:10 

Title: Data-Driven Evolutionary Optimization 

Speaker: Yaochu Jin, Professor, University of 

Surrey, UK 

Host: Jun Luo 

10:10 - 10:50 

Title: Precise Robotic Enucleation to Increase 

Success Rate of Cloned Animal. 

Speaker: Xin Zhao, Chair Professor, Dean of 

Artificial Intelligence, Nankai University, 

Tianjin, China. 

Host: Jun Luo 

10:50 - 11:30 

Title: Recent Advances in Evolutionary 

Transfer Optimization. 

Speaker: TAN Kay Chen, Professor, City 

University of Hong Kong, China 

Host: Jun Luo 

11:30 - 12:10 

Title: Improved Reinforcement Learning with 

Applications in Robotics, Games and 

Quantum Control. 

Speaker: Daoyi Dong, Professor, University 

of New South Wales, Australia 

Host: Jun Luo 

12:10 - 14:00 Lunch Break 
Golden Resources 

Cafeteria 
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Afternoon 

14:00 - 15:30 

Regular Session SaPMA1: Award Ⅰ Banquet Hall 3 

Regular Session SaPMA2: Award Ⅱ Banquet Hall 4 

Regular Session SaPMA3: Award Ⅲ International Hall 

Regular Session SaPMA4: Award Ⅳ 
No. 1 Conference 

Room 

15:45 - 18:15 

Regular Session SaPMR1: Modeling and 

Optimization 
Banquet Hall 3 

Regular Session SaPMR2: Wearable Robot Banquet Hall 4 

Regular Session SaPMR3: Neural Network 

Modeling 
International Hall 

Regular Session SaPMR4: Intelligent 

Mechatronics 

No. 1 Conference 

Room 

18:30 - 20:00 Welcome Banquet Banquet Hall 2 

18:30 - 20:00 Dinner 
Golden Century 

Chinese Restaurant 

Sunday, July 4, 2021 

Morning 

Location:  Banquet Hall 2, Empark Grand Hotel 

08:50 -09:30 

Title: Symmetry in Underactuated Robots 

Speaker: Mark Yim, Professor, University of 

Pennsylvania 

Host: Jian Huang 

9:30 -10:10 

Title: Bioinspired Underwater Robots and 

Their Applications 

Speaker: Junzhi Yu, Professor, College of 

Engineering, Peking University. 

Host: Jian Huang 

https://ras.papercept.net/conferences/scripts/rtf/ARM19_ContentListWeb_1.html#wesh2t1
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10:10 -10:50 

Title: Cooperative Robot Control with 

Uncertainties: from Designing Human-Robot 

Cooperation to Mapping Human Motion 

Behavior, and Manipulating Micro/Nano 

Objects 

Speaker: Zhidong Wang, Professor, Chiba 

Institute of Technology, Japan 

Host: Jian Huang 

10:50 -11:30 

Title: Recent Advances on Hand 

Rehabilitation Robots for Post-Stroke Patients 

Speaker: Long Cheng, Institute of 

Automation，Chinese Academy of Sciences, 

China. 

Host: Jian Huang 

12:00 - 14:00 Lunch Break 
Golden Resources 

Cafeteria 

Afternoon 

14:00 - 15:30 

Regular Session SuPMR1: Adaptive Control Banquet Hall 3 

Regular Session SuPMR2: Bionic Robotics Banquet Hall 4 

Regular Session SuPMR3: Dynamics and 

Control 
International Hall 

Regular Session SuPMR4: Imaging and 

Sensing 

No. 1 Conference 

Room 

15:45 - 18:15 

Regular Session SuPMR5: Intelligent 

Learning and Control 
Banquet Hall 3 

Regular Session SuPMR6: Locomotion 

Control 
Banquet Hall 4 

Regular Session SuPMR7: Control System 

Modeling 
International Hall 

Regular Session SuPMR8: Locomotion 

Control 

No. 1 Conference 

Room 

18:30 - 20:00 Award Banquet Banquet Hall 2 

18:30 - 20:00 Dinner 
Golden Century 

Chinese Restaurant 

Monday, July 5, 2021 

Morning 
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9:00 – 11:00 

Regular Session MoAMR1: Robot 

localization 
Banquet Hall 3 

Regular Session MoAMR2: Trajectory 

Planning 
Banquet Hall 4 

Regular Session MoAMR3: Unmanned 

Systems 
International Hall 

Regular Session MoAMR4: Control System 

Modeling & Intelligent Learning and Control 

No. 1 Conference 

Room 

12:00-14:00 Lunch Break 
Golden Resources 

Cafeteria 



 

9 
 

      

PLENARY-KEYNOTE TALK 

Plenary-Keynote Talk: 

July 3  8: 50 - 9: 30 

Banquet Hall 2 

Robot Skill Learning, Transfer and Enhancement for 

Dexterous Operation Applications 

Fuchun Sun 

Tsinghua University, China  

 Abstract: The development of artificial intelligence is 

gradually changing from scene intelligence dominated by open-

loop learning to behavioral intelligence dominated by closed-

loop learning. Behavioral intelligence not only emphasizes the 

perception and processing of simulated human brain information, 

but also emphasizes brain body co-development, i.e. perception 

and behavior as two physical processes coordinate with each other under the command 

of brain cognitive body, to solve the dynamic, interactive and adaptive problems of 

behavior learning in complex tasks. As the core of behavioral intelligence, skill learning 

for robot manipulations is a difficult and hot issue in current research field. In view of 

the problems that the existing skill learning methods do not make full use of the expert 

demonstrations and cannot achieve efficient policy learning, and the imitation learning 

algorithm is sensitive to the expert preference characteristics and the local manipulation 

space, this report introduces the theoretical and technical achievements in perception 

fusion of visual, tactile and acoustic information, imitation learning, skill transfer and 

enhancement of robot manipulation. Then, the application of skill transfer learning and 

enhancement technologies in operation of UAVs and robot dexterous manipulation will 
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be introduced. Finally, the development trend of robot manipulation skill learning will 

be discussed.  

Biography: Dr. Fuchun Sun is professor of Department of Computer Science and 

Technology, President of Academic Committee of the Department, Tsinghua 

University, and deputy director of State Key Lab. of Intelligent Technology & Systems, 

Beijing, China. He serves as Vice Chairman of Chinese Association for Artificial 

Intelligence and Executive Director of Chinese Association for Automation. His 

research interests include robotic perception and skill learning，Cross-modal Learning 

and intelligent control. He has won the Champion of Autonomous Grasp Challenges in 

IROS2016 and IROS 2019. He is elected as IEEE Fellow and CAAI Fellow in 2019, 

CAA Fellow in 2020. 

Dr. Sun is the recipient of the excellent Doctoral Dissertation Prize of China in 2000 

by MOE of China and the Choon-Gang Academic Award by Korea in 2003, and was 

recognized as a Distinguished Young Scholar in 2006 by the Natural Science 

Foundation of China. He served as the EIC of the Journal of Cognitive Computation 

and Systems, and associated editors of IEEE Trans. on Neural Networks and Learning 

Systems during 2006-2010, IEEE Trans. On Fuzzy Systems since 2011, IEEE Trans. 

on Cognitive and Development Systems since 2018 and IEEE Trans. on Systems, Man 

and Cybernetics: Systems since 2015. 
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Plenary-Keynote Talk: 

July 3  9: 30 - 10: 10 

Banquet Hall 2 

Data-Driven Evolutionary Optimization 

Yaochu Jin 

University of Surrey, UK  

Abstract: Many real-world optimization problems are data-

driven, where no analytical objective or constraint functions 

are available and time-consuming numerical simulations or 

expensive physical experiments must be done to perform 

optimization. Over the past two decades, data-driven 

surrogate-assisted evolutionary optimization has attracted 

increasing interest both in industry and academia. This talk will introduce the basic 

ideas of data-driven surrogate-assisted evolutionary optimization, present main 

advances, in particular in handling high-dimensional and many-objective problems, and 

discuss the remaining challenges. Applications of data-driven optimization, ranging 

from aerodynamic design optimization to deep neural architecture search will be given. 

Biography: Professor Jin received the BSc, MSc, and PhD degrees from Zhejiang 

University, Hangzhou, China, in 1988, 1991, and 1996, respectively, and the Dr.-Ing. 

degree from Ruhr University Bochum, Germany, in 2001. 

He is currently a Distinguished Chair, Professor in Computational Intelligence, 

Department of Computer Science, University of Surrey, Guildford, U.K., where he 

heads the Nature Inspired Computing and Engineering Group. He was a “Finland 

Distinguished Professor” of University of Jyvaskyla, Finland, a “Changjiang 

Distinguished Visiting Professor”, Northeastern University, China, and “Distinguished 

Visiting Scholar”, University of Technology Sydney, Australia. His main research 
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interests include data-driven surrogate-assisted evolutionary optimization, trustworthy 

machine learning, multi-objective evolutionary learning, swarm robotics, and 

evolutionary developmental systems. 

Dr Jin is presently the Editor-in-Chief of the IEEE TRANSACTIONS ON 

COGNITIVE AND DEVELOPMENTAL SYSTEMS and the Editor-in-Chief of 

Complex & Intelligent Systems. He was an IEEE Distinguished Lecturer, and Vice 

President of the IEEE Computational Intelligence Society. He is the recipient of the 

2018 and 2020 IEEE Transactions on Evolutionary Computation Outstanding Paper 

Award, the 2014, 2016, and 2019 IEEE Computational Intelligence Magazine 

Outstanding Paper Award, and the Best Paper Award of the 2010 IEEE Symposium on 

Computational Intelligence in Bioinformatics and Computational Biology. He is 

recognized as a Highly Cited Researcher 2019 and 2020 by the Web of Science Group. 

He is a Fellow of IEEE. 

He obtained the BSc, MSc and PhD degrees from Zhejiang University, Hangzhou, 

China and the Dr.-Ing. from Ruhr-University Bochum, Germany. Before joining Surrey 

in 2010, he was a Principal Scientist with Honda Research Institute Europe, Germany. 

He did postdoctoral research with the Industrial Engineering Department, Rutgers, the 

State University of New Jersey, USA from 1998 to 1999. he was an Assistant and 

Associate Professor with the Electrical Engineering Department, Zhejiang University, 

Hangzhou, China from 1992 to 1996. 
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Plenary-Keynote Talk: 

July 3  10: 10 - 10: 50 

Banquet Hall 2 

Precise Robotic Enucleation to Increase Success Rate 

of Cloned Animal 

Xin Zhao 

Nankai University, China 

Abstract: The somatic cell nuclear transfer (SCNT), also 

known as animal clone, is one of most complex and challenging 

cell manipulation tasks. The SCNT involves multiple 

manipulation procedures, such as oocyte rotation, penetration, 

enucleation, and somatic cell injection, and inevitably causes 

intracellular damage to recipient oocytes during manipulation, 

resulting in only around 1-2% of reconstructed embryos 

developed into live cloned animals. The low success rate has become the major obstacle 

to extensive applications of the SCNT. In this talk, the automated polar body detection 

and nuclei visualization techniques were developed to perform precise enucleation 

through reducing the amount of lost cytoplasm in enucleation. Then, a robotic SCNT 

system was established and applied to pig cloning. We did thousands of robotic SCNT 

operations and transferred 510 reconstructed embryos to 6 pigs, and obtained 17 cloned 

pigs at last. Compared to manual SCNT methods, the blastocyst rate of our system was 

improved from 10% to 21%, the clone success rate was improved from 1-2% to 3.3%. 

Biography: Prof. Zhao received the B.S. degree from Nankai University, Tianjin, 

P.R.China, in 1991, the M.S. degree from Shenyang Institute of Automation, CAS, 

Shenyang, P.R.China, in 1994 , and the Ph.D. degree from Nankai University, in 1997, 

all in control theory and control engineering. He joined the faculty at Nankai University, 
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Tianjin, P.R.China in 1997. He was a Visiting Professor in Center of Cell Control, Dept. 

of Mechanical & Aerospace Engineering, University of California at Los Angeles in 

2009-2010. His research interests are in Mico-Nano Manipulation and System and 

Mathematical Biology. Prof. Zhao was the recipient of 1999 Excellent Professor Award, 

Nankai University, 2000 Inventory Prize, Tianjin Municipal Government, 2002 

Excellent Professor Award of “College Key Teachers Fund”, Ministry of Education, 

2002 Excellent Professor Award of “Baogang Fund” and 2007 Program for New 

Century Excellent Talents in University, Ministry of Education. His team was 

supported by High Level Innovation Team in Tianjin Special Support Plan for Talents 

Development and Tianjin Key Areas Innovation Team (2017). His team conducted the 

first batch of robotic-operated alive cloned animals around the world in 2017 and 

received the Award of China’s 10 Advancements in Intelligent Manufacturing Science 

and Technology in 2018. 
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Plenary-Keynote Talk: 

July 3  10: 50 - 11: 30 

Banquet Hall 2 

Recent Advances in Evolutionary Transfer 

Optimization 

TAN Kay Chen 

City University of Hong Kong, China 

Abstract: It is known that the processes of learning and the 

transfer of what has been learned are central to humans in 

problem-solving. However, the study of optimization 

methodology which learns from the problem solved and 

transfer what have been learned to help problem-solving on 

unseen problems, has been under-explored in the context of 

evolutionary computation. This talk will touch upon the topic of evolutionary transfer 

optimization (ETO), which focuses on knowledge learning and transfer across 

problems for enhanced evolutionary optimization performance. It will first present an 

overview of ETO for problem-solving in evolutionary computation. It will then 

introduce our recent work on ETO for evolutionary multitasking which is an emerging 

search paradigm in the realm of evolutionary computation that conducts evolutionary 

search concurrently on multiple search spaces corresponding to different tasks or 

optimization problems. It will end with a discussion of future ETO research directions, 

covering various topics ranging from theoretical analysis to real-world complex 

applications. 

Biography: Prof. Kay Chen Tan is currently a Chair Professor (Computational 

Intelligence) of the Department of Computing, the Hong Kong Polytechnic University. 

He has co-authored 7 books and published over 200 peer-reviewed journal articles. 
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Prof. Tan is currently the Vice-President (Publications) of IEEE Computational 

Intelligence Society, USA. He was the Editor-in-Chief of IEEE Transactions on 

Evolutionary Computation from 2015-2020 (IF: 11.169) and IEEE Computational 

Intelligence Magazine from 2010-2013 (IF: 9.083). Prof. Tan currently serves as an 

Associate Editor of various international journals, such as IEEE Transactions on 

Artificial Intelligence, IEEE Transactions on Cybernetics, and IEEE Transactions on 

Games. 

Prof. Tan has been invited as a Plenary/Keynote speaker for many international 

conferences, including the 2020 IEEE World Congress on Computational Intelligence, 

the 2016 IEEE Symposium Series on Computational Intelligence, etc. He has served as 

an organizing committee Chair/Co-Chair for many international conferences, including 

the General Co-Chair of 2019 IEEE Congress on Evolutionary Computation, and the 

General Co-Chair of 2016 IEEE World Congress on Computational Intelligence, etc. 

Prof. Tan has received a number of research awards, such as the 2020 IEEE 

Transactions on Cybernetics Outstanding Paper Awards, the 2019 IEEE Computational 

Intelligence Magazine Outstanding Paper Awards, the 2016 IEEE Transactions on 

Neural Networks and Learning Systems Outstanding Paper Awards, the 2012 

Outstanding Early Career Award presented by the IEEE Computational Intelligence 

Society. 
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Plenary-Keynote Talk: 

July 3  11: 30 - 12: 10 

Banquet Hall 2 

Improved Reinforcement Learning with Applications 

in Robotics, Games and Quantum Control 

Daoyi Dong 

University of New South Wales, Australia 

Abstract: Reinforcement learning (RL) addresses the problem 

of how an autonomous active agent can learn to approximate an 

optimal behavioral strategy while interacting with its 

environment. It has been widely applied in various areas 

including artificial intelligence, control engineering, operations 

research and robotics. In this talk, we will introduce several 

improved reinforcement learning algorithms which were 

developed by my collaborators and myself. These algorithms include incremental 

reinforcement learning, quantum reinforcement learning, quantum-inspired deep 

reinforcement learning. We will also demonstrate several applications of these 

improved reinforcement learning algorithms to robotics, games and quantum control. 

Biography: Professor Dong is currently a Scientia Associate Professor at the 

University of New South Wales, Canberra, Australia, and he is also an Alexander von 

Humboldt Fellow. He was with the Chinese Academy of Sciences and with the 

Zhejiang University. He had visiting positions at Princeton University, USA, RIKEN, 

Japan and the University of Hong Kong, Hong Kong, and University of Duisburg-Essen, 

Germany. He received a B.E. degree in automatic control and a Ph.D. degree in 

engineering from the University of Science and Technology of China, in 2001 and 2006, 

respectively. His research interests include machine learning and quantum control. He 
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was awarded an ACA Temasek Young Educator Award by the Asian Control 

Association and is a recipient of an International Collaboration Award, Discovery 

International Award and an Australian Post-Doctoral Fellowship from the Australian 

Research Council, and Humboldt Research Fellowship from Alexander von Humboldt 

Foundation in Germany. He serves as an Associate Editor of IEEE Transactions on 

Neural Networks and Learning Systems, and Technical Editor of IEEE/ASME 

Transactions on Mechatronics. He has also served as General Chair or Program Chair 

for several international conferences, and is currently Associate Vice-President and a 

Member-at-Large of Board of Governors, IEEE Systems, Man and Cybernetics Society. 

He has published 105 journal papers in leading journals including Nature Human 

Behaviour, Physical Review Letters, IEEE Transactions, and Automatica, and more 

than 50 conference paper. He has attracted a number of competitive grants with more 

than AU$2.8 million from Australia, USA, China and Germany. 
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Plenary-Keynote Talk: 

July 4  8: 50 - 9: 30 

Banquet Hall 2 

Symmetry in Underactuated Robots  

Mark Yim 

University of Pennsylvania, USA 

 Abstract: Symmetry is often thought of as natural, 

desirable or elegant in many engineered systems. In robotics, 

it often leads to compact efficient control and computation. 

Underactuated robots effectively control more degrees of 

freedom than the number of actuators. This can lead to lower 

cost systems with interesting engineering puzzles to solve 

with interesting questions: Can you control a drone to fly in 

3D space with just one motor? Can you make a robot gripper that has no motors? Can 

diff-drive be holonomic? The presented devices and systems taken as a whole result in 

general principles that guide cost-effective systems which all share one aspect – a lack 

of symmetry.  

Biography: Mark Yim is the Asa Whitney Professor of Mechanical Engineering in the 

School of Engineering and Applied Science. Yim is the director of the GRASP Lab, the 

oldest robotics research laboratory in the country established in 1980. His research 

group designs and builds a variety of electromechanical hardware. Demonstrations 

range from a humanoid robot on display at the Philadelphia Museum of Art to 

transforming robots that can change their shape to the smallest self-powered flying 

robot in the world. His other research interests include product design, robotic 

performance art, novel locomotion, low-cost manipulation, in the search and rescue as 

well as healthcare applications. Honors include the Lindback Award for Distinguished 
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Teaching (UPenn’s highest teaching honor); induction to MIT’s TR100 in 1999; 

induction to the National Academy of Inventors. He has over 200 publications and over 

50 patents issued (perhaps the most prominent patents are related to the video game 

vibration control which resulted in over US$100 million in litigation and settlements). 

He has started three companies, one in robotics and one medical device company 

making a steerable needle and one focused on thermal storage. 
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Plenary-Keynote Talk: 

July 4  9: 30 - 10: 10 

Banquet Hall 2 

Bioinspired Underwater Robots and Their 

Applications 

Junzhi Yu 

Peking University, China  

Abstract: Robotic fish, inspired by fish in nature, have 

drawn much attention in the last two decades. As an excellent 

research and experimental platform, robotic fish not only 

plays an important role in helping biologists to investigate the 

kinematic mechanism and hydrodynamic analyses, but also 

is employed by engineers to explore practical, versatile and 

flexible propulsive mechanisms since natural fish have 

acquired such surprised swimming skills characterized by high effectiveness, high 

maneuverability, and low noise. Since the first robotic fish, RoboTuna, was created at 

MIT in 1994, more and more robotic fish prototypes have been developed to explore 

the high efficiency and high maneuverability in fishlike swimming. In this talk, I will 

first introduce the main motion characteristics of real fish and summarize a general 

research technical route for the bioinspired robotic fish. Then, on the basis of our recent 

research achievements in biomimetic robotic fish and robotic dolphin, I will 

emphatically elaborate the analysis and control for high-efficiency and high-

maneuverability motion of the robotic fish and robotic dolphin. Remarkably, acrobatic 

flips and leaps which are first implemented by the physical robots will also be detailed. 

In additional, some aquatic scenario related applications will be mentioned. 
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Biography: Junzhi Yu received the B.E. degree in safety engineering and M.E. degree 

in precision instruments and mechanology from the North University of China, Taiyuan, 

China, in 1998 and 2001, respectively, and the Ph.D. degree in control theory and 

control engineering from the Institute of Automation, Chinese Academy of Sciences, 

Beijing, China, in 2003. From 2004 to 2006, he was a Postdoctoral Research Fellow 

with the Center for Systems and Control, Peking University, Beijing. He was an 

Associate Professor with the Institute of Automation, Chinese Academy of Sciences in 

2006, where he became a Full Professor in 2012. He was an AvH research fellow with 

the University of Hamburg, Germany, from September 2009 to September 2011. In 

2018, he joined the College of Engineering, Peking University, as a Tenured Full 

Professor. 

For his achievements in swimming robots, Dr. Yu received the Outstanding Young 

Investigator Award from the National Natural Science Foundation of China and a 

National Natural Science Award, China, in 2017. In 2020, he was elected Fellow of 

IEEE through the Robotics and Automation Society. He has authored or coauthored 

more than 100 peer-reviewed international journal papers and five monographs in the 

areas of bioinspired swimming robots, motion control, and visual perception. He serves 

or has served as an associate editor for IEEE Transactions on Robotics, IEEE/ASME 

Transactions on Mechatronics, Bioinspiration & Biomimetics, Journal of Bionic 

Engineering, etc. His research interests include intelligent robots, motion control, and 

intelligent mechatronic systems. 
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Plenary-Keynote Talk: 

July 4  10: 10 - 10: 50 

Banquet Hall 2 

Cooperative Robot Control with Uncertainties: from 

Designing Human-Robot Cooperation to Mapping 

Human Motion Behavior, and Manipulating 

Micro/Nano Objects 

Zhidong Wang 

Chiba Institute of Technology, Japan 

Abstract: Controlling multiple autonomous robots and human-

robot system in coordination are interesting and challenging 

research topics, especially to the mobile robot system without 

explicit inter-robot communication. In this talk, two robot 

systems having physical interactions among humans and robots 

will be introduced. In these systems, each robot is controlled as if 

it has a specified impedance dynamics, and a leader-follower type control algorithm is 

incorporated for estimating the human/leader robot desired motion based on the 

intentional force/moment applied by the human and the information of an environment. 

A Dance robot system is mainly designed for human intention estimation and skill 

evaluation as a whole-body motion with knowledge based system and dynamic 

interaction. These examples will inspire possible applications of the human-robot 

interaction in near future. 

Recently, we also proposed a concept and architecture of Human Motion Map by 

representing extracted human behavior in the human living space as a map, by using 

human state estimation function and mapping function of SLAM. The concept is 
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implemented in a mobile robot system as a high dimensional map structure with multi-

layer representing some basic motions of human being in particular place in the map, 

which is generated from individual observations of hundred’s experiments. A motion 

feature descriptor is developed based on Human Motion Map for representing various 

walking behaviors in indoor environments and applying machine learning architectures. 

Furthermore, some recent results on caging based cooperative micro-bubble robot 

control for living cells microassembly, nano scale SLAM based localization with local-

scan method, and nano-partical manipulation with nano-hand strategy will be presented 

for coping with significant uncertainties in cooperative micro/nano object handling. 

Biography: ZhiDong Wang received his Bachelor of Engineering from Beihang 

University, China in 1987, and received his Master degree and Ph.D in Engineering 

from Tohoku University, Japan in 1992 and 1995 respectively. From 1995, he joined 

the Advanced Robotics Laboratory and later the Intelligent Robotics Laboratory at 

Tohoku University as an assistant and associate professor respectively. From 2006, he 

joined the Department of Advanced Robotics, Chiba Institute of Technology, and is 

currently professor and head of Biomimetic Systems Lab. at CIT, Japan. 

Dr. Wang has published numerous journal and conference articles. He and his colleague 

received several best paper awards including the 2014 ROBIO Best Paper in Robotics 

Award, the JSME Award for best paper in 2005, and 2005 IROS Cyberbotics Award for 

Best Paper in Experimental Robotics, 2019 ROBIO Best Paper in Robotics Award. He 

served several academic meetings and was General Chair of ROBIO2011, Cyber2014, 

a Program Chair of ROBIO2007, Nanomed2016, and Program Co-Chair of ICRA2011, 

IROS2013. He will serve General Chair of ICRA2024 at Yokohama, Japan. Currently, 

he is serving the Vice President of ESPB and Associate Vice President of CAB of IEEE 

Robotics and Automation Society. His main research interests are human-robot 

interaction, distributed robotics, nano-manipulation, and application of cooperative 

robotics. 
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Plenary-Keynote Talk: 

July 4  10: 50 - 11: 30 

Banquet Hall 2 

Recent Advances on Hand Rehabilitation Robots for 

Post-Stroke Patients 

Long Cheng 

Institute of Automation, Chinese Academy of Sciences, China. 

Abstract: Post-stroke patients pay most attention to the upper-

/lower-limb rehabilitation and neglect the rehabilitation training 

of the hand. However, hand is the most important execution 

organ of human beings, which plays a critical role in daily lives. 

Meanwhile, the area charging the hand motor in the human’s 

brain is large. Therefore, the study on the hand rehabilitation 

robot can help the function recovery of patients’ hands and improve their brain 

plasticity, which is valuable theoretically and practically. This talk is going to introduce 

the mechanism design and optimization techniques of the motion-compatible hand 

rehabilitation robot to ensure the comfortable and safe use of the robot. In addition, 

some novel impedance control algorithms are presented to realize the passive/active 

rehabilitation training. 

Biography: Long Cheng received the B.S. (Hons.) degree in control engineering from 

Nankai University, Tianjin, China, in 2004, and the Ph.D. (Hons.) degree in control 

theory and control engineering from the Institute of Automation, Chinese Academy of 

Sciences, Beijing, China, in 2009. He is currently a Full Professor with the Institute of 

Automation, Chinese Academy of Sciences. He is also an adjunct Professor with 

University of Chinese Academy of Sciences. He has published over 100 technical 

papers in peer-refereed journals and prestigious conference proceedings. He was a 
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recipient of the IEEE Transactions on Neural Networks Outstanding Paper Award from 

IEEE Computational Intelligence Society, the Aharon Katzir Young Investigator 

Award from International Neural Networks Society and the Young Researcher Award 

from Asian Pacific Neural Networks Society. He is currently serving as an Associate 

Editor/Editorial Board Member of IEEE Transactions on Cybernetics, Neural 

Processing Letters, Neurocomputing, International Journal of Systems Science, and 

Acta Automatica Sinica. His current research interests include the rehabilitation robot, 

intelligent control and neural networks. 
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IEEE ICARM 2021 Conference Digest 

SaPMA1: Award Session Ⅰ 

Session Chairs: Qimin Li, Chongqing University, China  

Huayan Pu, Chongqing University, China 

Empark Grand Hotel, Banquet Hall 3, 14:00 - 15:30, Saturday, July 3, 2021 

 

SaPMA1.1  ID: 13   14:00 - 14:15 

 

SaPMA1.2  ID:17   14:15 - 14:30 

 

  

SaPMA1.3  ID:53    14:30 - 14:45 SaPMA1.4  ID:58    14:45 - 15:00 

  

SaPMA1.5  ID:73    15:00 - 15:15 SaPMA1.6  ID:75   15:15 - 15:30 
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IEEE ICARM 2021 Conference Digest 

SaPMA2: Award Session Ⅱ 

Session Chairs: Guang Chen, Tongji University, China 

Jiateng Wang, Soochow University, China 

Empark Grand Hotel, Banquet Hall 4, 14:00 - 15:30, Saturday, July 3, 2021 

 

SaPMA2.1  ID:92    14:00 - 14:15 

 

SaPMA2.2  ID:94   14:15 - 14:30 

 

 
 

SaPMA2.3  ID:107    14:30 - 14:45 SaPMA2.4  ID:110    14:45 - 15:00 

  

SaPMA2.5  ID:118    15:00 - 15:15 SaPMA2.6  ID:126   15:15 - 15:30 
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IEEE ICARM 2021 Conference Digest 

SaPMA3: Award Session Ⅲ 

Session Chairs: Bin Fang, Tsinghua University 

Jin Huang, University of Science and Technology of China, China 

Empark Grand Hotel, International Hall, 14:00 - 15:30, Saturday, July 3, 2021 

 

SaPMA3.1  ID:129    14:00 - 14:15 

 

SaPMA3.2  ID:133   14:15 - 14:30 

 

 

 

SaPMA3.3  ID:135    14:30 - 14:45 SaPMA3.4  ID:139    14:45 - 15:00 

 
 

SaPMA3.5  ID:145    15:00 - 15:15 SaPMA3.6  ID:148   15:15 - 15:30 
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IEEE ICARM 2021 Conference Digest 

SaPMA4: Award Session Ⅳ 

Session Chairs: Lea Steffen, FZI Research Center for Information Technology, 

Germany 

Xinyu Zhang, Tsinghua University, China 

Empark Grand Hotel, No. 1 Conference Room, 14:00 - 15:30, Saturday, July 3, 2021 

 

SaPMA4.1  ID:153    14:00 - 14:15 

 

SaPMA4.2  ID:156   14:15 - 14:30 

 

 
 

SaPMA4.3  ID:165    14:30 - 14:45 SaPMA4.4  ID:176    14:45 - 15:00 

 

 

SaPMA4.5  ID:177    15:00 - 15:15 SaPMA4.6  ID:42   15:15 - 15:30 
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IEEE ICARM 2021 Conference Digest 

SaPMR1: Regular Session (Modeling and Optimization) 

Session Chairs: Ziwei Zhang, Chongqing University, China 

Yinghong Yu, Chongqing University, China 

Empark Grand Hotel, Banquet Hall 3, 15:45 - 18:15, Saturday, July 4, 2021 

 

SaPMR1.1  ID:114    15:45 - 16:00 

 

 SaPMR1.2  ID:24   16:00 - 16:15 

 

  

SaPMR1.3  ID:32    16:15 - 16:30  SaPMR1.4  ID:35   16:30 - 16:45 

  

SaPMR1.5  ID:37    16:45 - 17:00 SaPMR1.6  ID:86    17:00 - 17:15 
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IEEE ICARM 2021 Conference Digest 

SaPMR1: Regular Session (Modeling and Optimization) 

Session Chairs: Ziwei Zhang, Chongqing University, China 

Yinghong Yu, Chongqing University, China 

Empark Grand Hotel, Banquet Hall 3, 15:45 - 18:15, Saturday, July 4, 2021 

 

SaPMR1.7  ID:89    17:15 - 17:30 
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IEEE ICARM 2021 Conference Digest 

SaPMR2: Regular Session (Wearable Robot) 

Session Chairs: Yawu Wang, National University of Defense Technology, China 

Jiaqi Xu, University of Science and Technology of China, China 

Empark Grand Hotel, Banquet Hall 4, 15:45 - 18:15, Saturday, July 3, 2021 

 

 SaPMR2.1  ID:14    15:45 - 16:00 

 

 SaPMR2.2  ID:15   16:00 - 16:15 

 

 

 

SaPMR2.3  ID:47    16:15 - 16:30  SaPMR2.4  ID:49   16:30 - 16:45 

  

SaPMR2.5  ID:62   16:45 - 17:00 SaPMR2.6  ID:81  17:00 - 17:15 
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IEEE ICARM 2021 Conference Digest 

SaPMR2: Regular Session (Wearable Robot) 

Session Chairs: Jiaqi Xu, University of Science  

and Technology of China, China 

Yawu Wang, National University of Defense Technology, China 

Empark Grand Hotel, Banquet Hall 4, 15:45 - 18:15, Saturday, July 3, 2021 

 

 SaPMR2.7  ID:84    17:15 - 17:30 

 

 SaPMR2.8  ID:91   17:30 - 17:45 

 

  

SaPMR2.9  ID:93    17:45 - 18:00  SaPMR2.10  ID:95   18:00 - 18:15 
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IEEE ICARM 2021 Conference Digest 

SaPMR3: Regular Session (Neural Network Modeling) 

Session Chairs: Chenglin Xie, Sun Yat-sen University, China 

         Wenbin Zha, Anhui University of Technology, China 

Empark Grand Hotel, International Hall, 15:45 - 17:00, Saturday, July 3, 2021 
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IEEE ICARM 2021 Conference Digest 

SaPMR3: Regular Session (Neural Network Modeling) 

Session Chairs: Chenglin Xie, Sun Yat-sen University, China 

         Wenbin Zha, Anhui University of Technology, China 

Empark Grand Hotel, International Hall, 15:45 - 17:00, Saturday, July 3, 2021 
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SaPMR4: Regular Session (Intelligent Mechatronics) 

Session Chairs: Chaoyue Chao, School of Electro-mechanical Engineering, China 

Anqi Tan, Zhejiang University, China 

Empark Grand Hotel, No. 1 Conference Room, 15:45 - 18:15, Saturday, July 3, 2021 
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IEEE ICARM 2021 Conference Digest 

SaPMR4: Regular Session (Intelligent Mechatronics) 

Session Chairs: Chaoyue Chao, School of Electro-mechanical Engineering, China 

Anqi Tan, Zhejiang University, China 

Empark Grand Hotel, No. 1 Conference Room, 15:45 - 18:15, Saturday, July 3, 2021 
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14:00 - 15:30 

Regular Session SuPMR1: Adaptive Control 
Banquet Hall 3 

Regular Session SuPMR2: Bionic Robotics Banquet Hall 4 

Regular Session SuPMR3: Dynamics and Control International 

Hall 

Regular Session SuPMR4: Imaging and Sensing No. 1 

Conference 

Room 

15:45 - 18:15 

Regular Session SuPMR5: Intelligent Learning 

and Control 

Banquet Hall 3 

Regular Session SuPMR6: Locomotion Control Banquet Hall 4 

Regular Session SuPMR7: Control System 

Modeling 

International 

Hall 

Regular Session SuPMR8: Locomotion Control No. 1 

Conference 

Room 
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IEEE ICARM 2021 Conference Digest 

SuPMR1: Regular Session (Adaptive Control) 

Session Chairs: Jie Gao, University of Chinese Academy of Sciences, China 

Xuqiang Qiao, Chongqing University, China 

Empark Grand Hotel, Banquet Hall 3, 14:00 - 15:30, Sunday, July 4, 2021 

 

SuPMR1.1  ID:27   14:00 - 14:15 
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IEEE ICARM 2021 Conference Digest 

SuPMR2: Regular Session (Bionic Robotics) 

Session Chairs: Jianbo Yuan, University of Science and Technology of China, China 

Amir Khan, Shandong University, China 

Empark Grand Hotel, Banquet Hall 4, 14:00 - 15:30, Sunday, July 4, 2021 
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IEEE ICARM 2021 Conference Digest 

SuPMR3: Regular Session (Dynamics and Control) 

Session Chairs: Jiakang Zhou, Northwestern Polytechnical University 

Zuojun Zhu, Anhui University of Technology, China 

  Empark Grand Hotel, International Hall, 14:00 - 15:30, Sunday, July 4, 2021 
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IEEE ICARM 2021 Conference Digest 

SuPMR4: Regular Session (Imaging and Sensing) 

Session Chairs: Yu Zhao, Nankai University, China 

Shanshan Hu, Anhui University of Technology, China 

Empark Grand Hotel, No. 1 Conference Room, 14:00 - 15:30, Sunday, July 4, 2021 
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SuPMR5: Regular Session (Intelligent Learning and Control) 

Session Chairs: Binyou Wang, Chongqing University, China 

Yan Meng, Institute of Automation, Chinese Academy of Sciences, China 

Empark Grand Hotel, Banquet Hall 3, 15:45 - 17:00, Sunday, July 4, 2021 
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Session Chairs: Binyou Wang, Chongqing University, China 
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SPECIAL ISSUES 

Autonomous System in Robotic Surgery: Current Challenges in 

Design, Modeling, Perception, Control and Applications  

 

I. Introduction 

The advent of robot-assisted surgery has consistently improved the outcome of surgical 

procedures by providing more effective and precise medical interventions. Hence, in 

recent years, autonomous systems in robotic surgery have attracted growing research 

interests in an enormous scope of applications. Concurrently to the growing needs and 

requests of sophisticated mechanisms that can help, enhance the medical procedure and 

in some extent replace the medical practitioners, concerns related to the safety of 

completely autonomous surgical robotic systems have emerged during the years. Hence, 

how to integrate advanced designs, modeling, perception, learning, control, and 

cognition, which involve the highest levels of the imaginative ability to bring the multi-

information together and create novel solutions, is an effective way to enhance the level 

of autonomy of intelligent surgical robotic system and it is becoming an inspiring and 

promising subject which aim at improving the performance of robotics surgery. 

However, there are still many challenges and problems related to safety of autonomous 

robotic surgical systems and their integration with the medical team which can be 

tackled only by developing more advanced robotic solutions. 

 

Topics of interest for this special issue include and include but not limited to: 

 Autonomous /semi-autonomous system for robotic-assisted surgery; 

 Haptic mechanism in robotic surgery; 

 Teleoperated system in robotic-assisted surgery; 

 Image guided robotic-assisted surgery; 

 Human-Robot interaction and collaboration in surgical systems; 

 Sensory fusion and perception in surgical robotics; 

 Interface in robotics surgery; 

 Safety and robustness of robotic surgery devices. 

 

II. Important Dates 

 15 October 2020: Call for Paper 



 

 

      

66 

 10 January 2021: Papercept open for submission 

 10 February 2021: Submission deadline 

 07 May 2021: Authors receive RA-L reviews and recommendation 

 21 May 2021: Authors of accepted MS submit final RA-L version 

 06 June 2021: Authors of R&R MS resubmit revised MS 

 11 July 2021: Authors receive final RA-L decision 

 25 July 2021: Authors submit final RA-L files 

 30 July 2021: Camera ready version appears in RA-L on Xplore 

 10 August 2021: Final Publication 

 

III. Guest Editors 

Angela Faragasso, University of Tokyo, Japan, Email: Angelafar86@gmail.com 

Jing Guo, Guangdong University of Technology, China, Email: toguojing@gmail.com 

Hang Su, Politecnico di Milano Milan, Italy, Email: hang.su@ieee.org 

Yue Chen, University of Arkansas, USA, Email: yc039@uark.edu 

Elena De Momi, Politecnico di Milano, Italy, Email: elena.demomi@polimi.it 

 

  

mailto:hang.su@ieee.org
mailto:yc039@uark.edu
mailto:elena.demomi@polimi.it
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IEEE Transactions on Fuzzy Systems 

Special Issue on Cyborg Intelligence: Human Enhancement with 

Fuzzy Sets 

I. Aim and Scope 

Well-known scientists and experts have expressed concern that robots may take over 

the world. More generally, there is concern that robots could take over human jobs and 

leave billions of people suffering long-term unemployment. Yet, such concerns ignored 

the potential of intelligence techniques to enhance the natural capabilities of human 

beings with in-the-body technologies and so become cyborgs with superior capabilities 

to robots. Cyborg intelligence is dedicated to improving the natural capabilities of 

human beings by integrating AI with biological intelligence and in-the-body 

technologies through tight integrations of machines and biological beings. The most 

critical challenges of cyborg intelligence include information fusion in sensory-motor 

integration, cognitive computational models, fuzzy control of cyborg systems, and 

related topics. Among these issues, fuzzy logic is a high-efficiency problem-solving 

control system that imitates the way people solve problems under uncertain, ambiguous, 

noisy, and even missed input information. Besides, the fuzzy logic system can use all 

the input and output data needed in processing. The key idea with the fuzzy logic is that 

inputs are taken from sensors having a certain value and transformed into membership 

values varying from 0 to 1. Recent theoretical developments on fuzzy sets provide novel 

perspectives for the key mechanisms of decision making and information processing in 

cyborg systems. 

The goal of this special issue is to promote human enhancement with fuzzy systems 

through the theoretical frameworks of cyborg intelligence and publish frontier research 

and practical applications, which are concerned with hybrid fusion of organic and 

biomechatronic body parts with the integration of technologies including sensing, 

cognition, and fuzzy control across or between machines, humans, and organizations, 

where the sensing data should be comprehensively analyzed to help the robot take 

corresponding decisions concerning its position or other movements, and the fuzzy 

logic system is used for the artificial intelligence control algorithm of the cyborgs. 

Furthermore, the combination of new technologies, efficient scientific and engineering 

solutions, visions for future research, and the development of cyborg intelligence with 

fuzzy systems will also be provided. 
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With the rapid development of bionic technology, it is believed cyborg intelligence can 

assist humans to conquer many natural limitations such as disability, speed, strength, 

as well as intelligence. However, many challenges will still lie ahead. Thus, this special 

issue serves as an essential and timely update on this topic and should be of interest to 

potential readers. 

 

II. Topics Covered 

The lists of possible topics include, but are not limited to: 

 Fuzzy-based augmented cognition and decision making on cyborg intelligence 

 Fuzzy mechanisms for learning approaches and data-driven approaches to cyborg 

systems 

 Computational intelligence methods via fuzzy logic (Energy-efficient optimization 

problem) with applications to cyborg systems 

 Fuzzy-based sensing, fusion, and features extraction on cyborg intelligence 

 Human-In-the-loop fuzzy control in human-centered cyborg systems 

 Fuzzy control theory through extensions of ordinary fuzzy sets on cyborg control 

 Applications of fuzzy-based cyborg intelligence on rehabilitation robotics, 

prosthesis and exoskeleton robotics, medical and surgical robots, biomimetic 

robots 

 

III. Submission Guidelines 

All authors should read ‘Information for Authors’ before submitting a manuscript at 

http://cis.ieee.org/ieeetransactions- on-fuzzy-systems.html 

Submissions should be through the IEEE TFS journal website 

http://mc.manuscriptcentral.com/tfs-ieee 

Submissions should also be in the correct format 

http://ieeeauthorcenter.ieee.org/create‐your‐ieeearticle/ 

use‐authoring‐tools‐and‐ieee‐articletemplates/ieee‐article‐templates/templates‐for‐

transactions/. 

It is essential that your manuscript is identified as a Special Issue contribution: 

 Ensure you choose ‘Special Issue’ when submitting. 

 A cover letter must be included which includes the title ‘Special Issue on Cyborg 

Intelligence: Human Enhancement with Fuzzy Sets’. 

 

IV. Important Dates 

http://cis.ieee.org/ieeetransactions-%20on-fuzzy-systems.html
http://mc.manuscriptcentral.com/tfs-ieee
http://ieeeauthorcenter.ieee.org/create‐your‐ieeearticle/
http://ieeeauthorcenter.ieee.org/create‐your‐ieeearticle/
http://ieeeauthorcenter.ieee.org/create‐your‐ieeearticle/
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 30 September 2021: Submission deadline 

 July 2022: Notification of first round of reviews 

 September 2022: Revised submissions due (for guidance only) 

 November 2022: Final notice of acceptance/rejection 

 

V. Guest Editors 

Lead Guest Editor 

 Zhijun Li, University of Science and Technology of China, China, Email: 

zjli@ieee.org 

 Jian Huang, Huazhong University of Science and Technology, China, Email: 

huang_jan@mail.hust.edu.cn 

Co-Guest Editor 

 Hang Su, Politecnico di Milano, Italy, Email: hang.su@polimi.it 

 Zhaojie Ju, University of Portsmouth, UK., UK, Email: zhaojie.ju@port.ac.uk 

  

mailto:huang_jan@mail.hust.edu.cn
mailto:zhaojie.ju@port.ac.uk
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IEEE Journal of Biomedical and Health Informatics 

 Special Issue on AI-driven Synthetic Biology for Human Wellbeing 

I. Introduction 

Synthetic biology aims at the rational design and transformation of biological systems, 

and it is characterized by the integration of traditional biology, engineering, computer 

science and other disciplines. Synthetic biology has shown great development potential 

in recent years. However, the biological system is extremely complex, which is difficult 

accurately describe by traditional mathematical model. And it is also still unable to 

effectively predict the complex gene lines. In this background, construction of AI-

driven engineering platform is an important research method of synthetic biological 

system. 

With the rapid development of artificial intelligence in recent years, its continuous 

learning ability based on massive data and intelligent exploration ability in unknown 

space effectively meet the needs of the current trial and error platform for synthetic 

biological systems engineering. Through data driven and continuous learning, the deep 

integration of artificial intelligence and synthetic biology is the general trend, which 

brings new opportunities for the development of synthetic biology. 

In this special issue, we are looking for emerging technologies, novel studies, and 

promising developments, which can realize and elevate the effectiveness and 

advantages of AI-driven synthetic biology for human wellbeing. 

Topics of interest include, but are not limited to, the following: 

 Graph neural network in synthetic biology 

 Reinforcement learning in synthetic biology 

 Meta learning in synthetic biology 

 Explainable AI in synthetic biology 

 AI-driven synthetic biology based drug development 

 AI-driven synthetic biology based diagnostic techniques 

 Construction of AI-driven synthetic biological information database 

 AI-driven gene sequence analysis technology 

 AI-driven synthetic biology for intelligent health system 

 Data classification and clustering for intelligent health system 

 AI-driven synthetic biology for vaccine development 

 

II. Key Dates 
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 30 September 2021: Submission deadline 

 30 October 2021: First Reviews Due 

 30 November 2021: Revised Manuscript Due 

 30 December 2021: Final Decision 

 

III. Guest Editors 

 Houbing Song, Embry-Riddle Aeronautical University, USA, Email: 

h.song@ieee.org.com 

 Yuan Zhang(AE), Southwest University, China, Email: yuanzhang@swu.edu.com 

 Jose Neuman Souza, Universidade Federal do Ceara, Brazil, Email: 

neuman@ufc.br 

 Jianqiang Li, Shenzhen University, China, Email: lijq@szu.edu.cn  
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Frontiers in Robotics and AI Field Robotics Sensor Fusion and 

Machine Perception Robotic Control Systems 

Special Issue on Telerobotics in Demanding Environments 

I. Introduction 

In demanding work environments, for example, nuclear, chemical, disaster response, 

construction/demolition, mining, submarine tasks, there are extreme risks to the health 

and safety of human workers. Telerobotics is an obvious solution that can 

remove/distance people from such dangers. Advanced telerobotics technologies linked 

to dexterous locomotion and mobile manipulation platforms can substitute or assist 

workers in all stages, reducing or eliminating their exposure to hazards. There are two 

parts involved, for robots to be able to physically perform tasks and to problem-solve 

in complex environments. First, is the capabilities of the robot itself. This includes 

manipulation, locomotion, sensing, the capacity to withstand harsh conditions, etc. 

Second, is intelligent user interaction interface(s) that allow the human operator to 

intuitively control the task execution through immersive remote teleoperation. 

The aim of this Research Topic is to capture promising research trends in Telerobotics 

in Demanding Environments. There are three key domains in remote telerobotic task 

execution: (i) Operator situational awareness through perception (visual, haptic, 

acoustic, etc.), cognition, and control in the remote environment; (ii) Remote robot 

capabilities (loco-manipulation, sensing, robust control, etc.); and (iii) Communication 

to allow seamless, high-bandwidth, low-latency, bi-directional exchange of information, 

in relation to real-time teleoperation. 

This Research Topic will explore and understand how recent advances in these three 

domains can create a step-change in telerobotics in demanding and/or dangerous 

environments. The goal is to capture, not only the progress in operator situational 

awareness in teleoperation but also the enhancements in robot capabilities with respect 

to operating in high-risk environments. 

To achieve this goal, the Research Topic will showcase recent developments that 

improve operator performance in telerobotics through the use of mixed reality 

interfaces, immersive haptic teleoperation, and multimodal sensory feedback. At the 

same time, the advancements in robot design, control, and sensing capabilities for 

executing tasks in harsh environments will be highlighted. The novel use of cloud 
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robotics and advanced communication infrastructures will further demonstrate the full 

potential of telerobotic systems in the real world. 

Topics of interest include, but are not limited to, the following: 

 Mixed reality interfaces for telerobotics 

 Haptic teleoperation in real-world tasks 

 Advanced Tele-locomotion on difficult terrain 

 Multimodal sensory perception (visual, haptic, acoustic, others) 

 Robot design and control for harsh environments 

 AI, perception, and scene understanding in dirty and cluttered environments 

 Dexterous telemanipulation in cluttered spaces 

 Shared autonomy and interactive learning in remote human-robot interaction 

 

II. Key Dates 

 14 May 2021: Submission deadline 

 14 June 2021: First Reviews Due 

 14 July 2021: Revised Manuscript Due 

 14 August 2021: Final Decision 

 

III. Guest Editors 

 Nikhil Deshpande, Italian Institute of Technology, Italy 

 Jinoh Lee, Helmholtz Association of German Research Centers, Germany 

 Fei Chen, Italian Institute of Technology, Italy 

 Kenjiro TADAKUMA, Tohoku University, Japan 
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IEEE Robotics and Automation Letter 

 Special Issue on Learning and Control for Robot Compliant 

Manipulation with Human in the Loop Motivation 

I. Introduction 

This Special Issue is motivated by recent developments of robotic control methods, 

learning algorithms and relevant technologies for compliant manipulation. A large 

number of researchers have reported their significant contributions to this topic. 

However, there lacks a Special Issue of any relevant journal concentrating on this 

interesting topic. We believe that the cognitive and learning abilities as well as 

intelligent control methods are very important in the development of the next generation 

of robots of compliant manipulation, and therefore deserve to be studied and discussed 

in a dedicated special issue. 

Topics of interest include, but are not limited to, the following: 

 Dynamic environment estimation and prediction 

 Machine learning-based compliant skill acquirement 

 Imitation learning and applications to robot compliant manipulation 

 Intelligent control design for robot compliant manipulation 

 Physical human robot compliant interaction 

 Optimization of human robot collaboration for compliant manufacturing 

automation. 

 Safety for human in the loop robot manipulation in flexible/agile  

 

II. Key Dates 

 16 Sep 2021: Papercept open for submission 

 01 Oct 2021: Submission deadline 

 26 Dec 2021: Authors receive RA-L reviews and recommendation 

 09 Jan 2022: Authors of accepted MS submit final RA-L version 

 25 Jan 2022: Authors of R&R MS resubmit revised MS 

 01 Mar 2022: Authors receive final RA-L decision 

 15 Mar 2022: Authors submit final RA-L files 

 20 Mar 2022: Camera ready version appears in RA-L on Xplore 

 30 Mar 2022: Final Publication 

 

III. Guest Editors 
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 Chenguang Yang, Bristol Robotics Laboratory, UWE Bristol, UK, Email: 

cyang@ieee.org 

 Miao Li, Wuhan University, China, Email: miao.li@whu.edu.cn 

 Hao Ding, University of Shanghai for Science and Technology, China, Email: 

hao.ding@usst.edu.cn 

 Andrea M. Zanchettin, Politecnico di Milano, Italy, Email: 

andreamaria.zanchettin@polimi.it 

 Julie A. Shah, Massachusetts Institute of Technology, USA, Email: 

julie_a_shah@csail.mit.edu 
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IEEE Robotics and Automation Letters 

Special Issue on Robotic Handling of Deformable Objects 

I. Motivation 

There is a growing interest in the robotics community to investigate the handling of 

deformable objects. The ability to interact with deformable objects promises new 

applications for robots: cable assembly in industrial settings, doing laundry in 

households, dressing assistance in elderly care, organs and tissues manipulation in 

surgical operations, or fragile samples collection in underwater/space robotics, to name 

a few. However, deformable objects are considerably more complex to deal with than 

rigid ones. Specifically, some of the new challenges involved in handling object 

deformation are the following: 

 The difficulty of sensing the deformation, 

 The infinite degrees of freedom of the deformation configuration, 

 The complexity of the high nonlinearity in modeling the deformation. 

As a result, there is a necessity for novel methodological and technological approaches 

in this field, and these advances need to cover the full spectrum of robotic problems 

and tasks (perception, modeling, planning, and control). 

Therefore, the aim of this special issue is to collect the latest research results that handle 

deformable objects in various robotic applications. 

 

II. List of topics 

Topics of interest for this special issue include and are not limited to: 

 Sensing (e.g., vision, tactile) of deformable objects 

 Robotic manipulation of deformable objects (planning, control, grasping, grippers 

design, etc.) 

 Modeling of deformable objects for robotic handling 

 Multi-robot and human-robot handling of deformable objects 

 Benchmarking robotic handling of deformable objects 

 Robot learning for handling deformable objects 

 Mobile manipulation of deformable objects (with legged, wheeled, aerial or 

underwater robots) 

 

III. Time lines 

The special issue will follow the following timeline: 
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 23 June 2021: Call for Papers 

 23 Sept 2021: Papercept open for submission 

 08 Oct 2021: Submission deadline 

 02 Jan 2022: Authors receive RA-L reviews and recommendation 

 16 Jan 2022: Authors of accepted MS submit final RA-L version 

 01 Feb 2022: Authors of R&R MS resubmit revised MS 

 08 Mar 2022: Authors receive final RA-L decision 

 22 Mar 2022: Authors submit final RA-L files 

 27 Mar 2022: Camera ready version appears in RA-L on Xplore 

 06 April 2022: Final Publication 

 

IV. Guest Editors 

 Jihong Zhu, TU Delft/Honda Research Institute Europe, Netherlands/Germany, 

Email: j.zhu-3@tudelft.nl 

 Claire Dune, Laboratoire COSMER – EA 7398, Université de Toulon, France, 

Email: claire.dune@univ-tln.fr 

 Miguel Aranda, CNRS, Clermont Auvergne INP, Institut Pascal, Université 

Clermont Auvergne, France, Email: miguel.aranda@sigma-clermont.fr 

 Youcef Mezouar, CNRS, Clermont Auvergne INP, Institut Pascal, Université 

Clermont Auvergne, France, Email: youcef.mezouar@sigma-clermont.fr 

 Juan Antonio Corrales, University of Santiago de Compostela, Spain, Email: 

juanantonio.corrales@usc.es 

 Pablo Gil, University of Alicante, Spain, Email: pablo.gil@ua.es 

 Gonzalo López-Nicolás, University of Zaragoza, Spain, Email: 

gonlopez@unizar.es 
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HOTEL & TRANSPORTATION 

For more information, please visit http://www.ieee-arm.org/ 

 
Conference Venue 

 

Empark Grand Hotel 
Address: No.1, 2nd Branch, Jianxin North Road, Jiangbei District, Chongqing 400020 

China 

Contact number: +8623 67950888 

Fax: +8623 67959999 

 

Transportation 

Empark Grand Hotel, Chongqing, is a 35-minute drive from Chongqing Jiangbei 

International Airport. 

⚫ Taxi 

Taxis are easily available at Chongqing Jiangbei International Airport. 

The journey to and from the hotel is approximately 35 minutes, and costs 

http://www.ieee-arm.org/
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approximately RMB 60. 

⚫ Shuttle Bus 

Shuttle bus K01 can be found on the ground floor of the airport’s T2A, T2B and T3 

terminals, and get off at Damiao station. The bus fare is RMB 15. 

⚫ Metro 

Exit 5 of Guanyinqiao Station (Line 3) 
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