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Human-Machine Interaction and Shared Control of Aerial-Ground Collaborative

Unmanned Systems
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3. Dr. Weijie Fei

Beijing Institute of Technology, China
4. Dr. Peiyu Zhang

Beijing Institute of Technology, China
5. Dr. Jiarong Wang

Beijing Institute of Technology, China

Biosketches of Organizers
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" Luzheng Bi, Professor and Doctoral Supervisor at the School of

eren

cf:itert‘s Mechanical and Vehicle Engineering, Beijing Institute of

Technology, Director of the Institute of Mechatronic Systems and
Equipment. His main research areas include brain-computer
interfaces and brain-controlled intelligent machines, multi-robot
collaboration and multimodal intelligent perception, and human-
computer intelligent interaction. He serves as a senior expert on the Expert
Committee of the China Brain-Computer Interface Industry Alliance, Vice Chairman
of the Data and Basic Software Working Group, Standing Committee Member of the
Intelligent Vehicle Branch of the Chinese Computer Federation, Member of the
Brain-Computer Integration, and a member of the expert group for the World Robot
Contest. He has obtained many grants and contracts, such as the National Natural
Science Foundation of China. As the first author, he has published two academic
monographs and textbooks. He has published over 100 papers as the first or
corresponding author in journals such as IEEE TCYB, TBME, TITS, TSMCS,
THMS, and TNSRE. He has been granted more than 30 national invention patents

and has received the Second Prize in Natural Science from the Ministry of Education




and the Second Prize in Science and Technology Progress from the China Electronics
Society. He has guided students to win the national gold award in the 9th China
International "Internet+" College Students Innovation and Entrepreneurship
Competition , the first prize for outstanding young paper in the BCI Brain Control
Robot Competition at the 2022 World Robot Conference and the special prize for
outstanding young paper in the BCI Brain Control Robot Competition at the 2024
World Robot Conference.

= Aberham Genetu Feleke, Lecturer and Master's Supervisor at the

School of Mechanical Engineering and Vehicle Engineering, Beijing
Institute of Technology. Main research areas include intelligent
human-machine systems, brain-computer interfaces, and brain-
controlled robots. He is a co-author of a published academic
monograph and has published over 20 academic papers. He received
the second prize of the Natural Science Award from the Chinese Simulation Society
in 2024. He also guided students to win the national silver medal in the 19th

"Challenge Cup" National College Students Innovation and Entrepreneurship

Competition.

Weijie Fei, Assistant Researcher at the Institute of Mechatronic
Systems and Equipment, School of Mechanical and Vehicle
Engineering, Beijing Institute of Technology, and Research
Fellow at the Brain Computing Research Center, Nanyang
Technological University, Singapore. His main research

{ ] |Jr ?‘ direction is brain-computer interfaces in natural scenes. He
serves as a member of the Human Factors and Ergonomics Society's Human-Machine
Engineering Committee. He has presided over 2 scientific research projects and
participated in multiple national-level projects. He has been granted 11 national
invention patents. As the first author or corresponding author, he has published more
than 10 papers in journals such as TBME, TITS, and TNSRE. In 2022, he won the
first prize for outstanding youth papers in the BCI Brain-Controlled Robot
Competition at the World Robot Conference. In 2023, he was selected for a national
talent program. In 2024, he received the second prize of the Natural Science Award

from the Chinese Simulation Society.




Peiyu Zhang, Assistant Researcher at the School of Mechanical
and Vehicle Engineering, Beijing Institute of Technology. Main
research areas include intelligent connected vehicle control and
robust optimization. As the first author, she has published more
than 10 papers in journals such as IEEE TITS, TVT, IJPR, and
ANOR. In 2017, she was awarded the title of Outstanding

Graduate from Hebei Province's ordinary colleges and universities. In 2022, she won

the second prize in the 7th Beijing Internet+ Entrepreneurship Competition. In 2024,
she received the second prize of the Science and Technology Award from the China
Communications Society and the Science and Technology Innovation Team Award

from the China Intelligent Transportation Systems Association.

Jiarong Wang, Assistant Researcher at the Institute of
Mechatronic Systems and Equipment, School of Mechanical and
Vehicle Engineering, Beijing Institute of Technology, and
Research Fellow at the Brain Computing Research Center,

Nanyang Technological University, Singapore. Main research

directions include brain-computer interfaces and intelligent
human-machine interaction. As the first author, she has published 7 papers in journals
such as IEEE TBME, TSMCS, and TNSRE, and has been granted or applied for 4
national invention patents. In 2024, she was awarded the title of Outstanding
Graduate in Beijing and the Outstanding Doctoral Dissertation Award from Beijing

Institute of Technology. In 2024, she was selected for a national talent program.

Details of Session

The Air Ground Collaborative Unmanned System is a new high-tech unmanned
platform that integrates aerial drones, ground unmanned vehicles, and traditional
robots to conduct collaborative operations. It can be used in disaster rescue,
environmental monitoring, security patrols, warehouse logistics, and other fields. The
mutual cooperation between these multiple robots enhances the intelligence level and
task completion ability of unmanned systems, which enables them to complete more
complex practical tasks.

However, with complex practical environments, unmanned systems may face
difficulties in controlling and coordinating the drones and unmanned vehicles
simultaneously through independent unmanned algorithms or traditional manual

operations. Therefore, human-computer interaction and shared control become vital




parts.

Regarding human-machine interaction, the Air Ground Collaborative
Unmanned System should consider how to improve the interaction between human
operators and intelligent devices such as UAVs and UGVs so that operators can more
effectively monitor, command, and dispatch unmanned devices. Designing user-
friendly human-machine interfaces facilitates operators to view real-time equipment
operation status, collect operation data, and complete operation detection and
collaborate with unmanned equipment. It is also necessary to enable operators to
intervene in decision-making during emergency situations and ensure the safe
operation of the equipment.

In terms of shared control, the Air Ground Collaborative Unmanned System not
only needs to achieve collaborative operations to improve efficiency and reduce
operating costs but also to ensure the safety of equipment operation. This requires
exploring how to achieve information sharing, task allocation, and security between
devices to ensure smooth, efficient, and secure collaborative work. Therefore,
appropriate adaptive control algorithms must be designed to achieve intelligent
coordination between devices while meeting the operator's control needs and
ensuring the safe operation of the equipment.

This special invitation invites original papers related to the theme of "human-
machine interaction and shared control of air-ground collaborative unmanned
systems." The papers should include innovative ideas, concepts, new discoveries,
improvements, and new applications.

* Human-computer interaction design and optimization

* Collaborative control strategy

* Intelligent control algorithm

* Distributed control

* Multi-robot collaborative control technology

* Mobile robot assistant controller

* Data sharing and processing techniques




