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Title of Session

Maritime Unmanned Swarms: Intelligent Perception and Cooperative Control

Organizers
1. Dr. Yichen Li

Shanghai Jiao Tong University, China
2. Prof. Jing Yan

Yanshan University, China
3. Prof. Ziwen Yang

Shanghai Jiao Tong University, China
4. Prof. Wenbin Yu

Shanghai Jiao Tong University, China
5. Dr. Peishuo Huang

Shanghai Jiao Tong University, China

Biosketches of Organizers

Dr. Yichen Li, assistant researcher of Shanghai Jiao Tong
\ University, was selected by Young Elite Scientists Sponsorship
Program by CAST, by Shanghai “Super Postdoctoral” incentive
program, and was awarded with the “Top Ten Technological

Advancements” of Shanghai Jiao Tong University, the Excellent

Doctoral Dissertation of Chinese Institute of Command and
Control, and the First Prize for Technological Invention from SAA. Focusing on the
information sensing of marine intelligent unmanned systems, he has carried out
research on underwater localization and tracking, cross-media cooperative
networking, and multi-source data fusion. Until now, he has published 23
international journal and conference papers, including IEEE JOE, IEEE/CAA JAS,
IEEE TII, etc., and applied for 16 patents.

Dr. Jing Yan is a Professor and Doctoral Supervisor with Yanshan
University. His research interests cover in the localization,
networking and cooperation control for underwater network
systems. He received the Excellent Youth Project for NSF of
China, the Distinguished Youth Project for NSF of Hebei

Province, the Excellent Doctoral Dissertation of Hebei Province,




and the Second Prize of Natural Science of Hebei Province. He was also honored as
the young scientists of maritime power and Yanzhao. Currently, he is a Senior
Member of IEEE and the Chinese Society of Automation. He serves as the
Associate/Young Editors of some journals, e.g., IEEE Transactions on Intelligent
Transportation Systems, Ocean Engineering, IEEE/CAA Journal of Automatica
Sinica, IEEE Systems Journal, IET Control Theory & Applications, Control Theory
and Applications, Control and Decision, Robot, and Underwater Unmanned Systems.
In recent years, he has authored over 80 referred international journal and conference
papers, such as I[EEE TAC and IEEE JOE. Meanwhile, he is also the inventor of
seventeen patents. In addition, he guided students to win the first prize in the
IEEE/OES Chinese Ocean Acoustics H20 Competition, the runner up in the World
University Underwater Robot Competition, the Most Popular Work Award at the
Chinese Control and Decision Conference, the Best Student Paper Award and the

IEEE CYBER Conference, and the Best Paper Award and the CAIBDA Conference.

Dr. Ziwen Yang is currently a tenure-track associate professor and

doctoral supervisor, specializing in the integrated design of
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perception and control for unmanned systems. She earned her
Bachelor's degree in 2014 and her Ph.D. in 2020 from Shanghai
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Jiao Tong University, and she was awarded a joint Ph.D. degree

from City University of Hong Kong in 2021. From 2020 to 2023,
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she served as a postdoctoral researcher at Shanghai Jiao Tong University, during
which she conducted a one-year visiting postdoctoral fellowship at the Royal Institute
of Technology in Sweden and a three-month postdoctoral research at City University
of Hong Kong. Her academic accolades include receiving the China Postdoctoral
Innovative Talent Support Program in 2021 and being nominated for the Excellent
Doctoral Dissertation Award by the Chinese Association of Automation in the same
year. She has published over 20 SCI and El-indexed papers, including long articles
in top-tier control journals such as IEEE TAC and Automatica. Her research primarily
focuses on the co-design of perception and control for unmanned systems. She has
led three projects, including the National Natural Science Foundation for Young
Scholars, and participated in five key projects, such as the National Natural Science

Foundation of China.




Dr. Wenbin Yu is an associate professor in the Department of
Automation at Shanghai Jiao Tong University. He has been
involved in various research projects, including the National
Natural Science Foundation's General and Youth Programs,

Shanghai Natural Science Foundation, and sub-projects of the

National Key Research and Development Program. He has been
granted 8 invention patents and has published over 20 SCI papers. He has also
received the first prize in the Shanghai Technical Invention Award. Dr. Yu's research
focuses on the perception, transmission, and control of targets and environmental
information in intelligent unmanned systems. He specifically studies the tracking and
measurement of high-speed small targets in different domains using composite
systems. He designs an integrated architecture for target detection, transmission, and
control, and develops data-adaptive sampling, stable transmission, and optimal

scheduling of sensing devices.

Dr. Peishuo Huang, Assistant Researcher at Shanghai Jiao Tong

University , specializing in collaborative planning for marine

unmanned swarm systems. His research focuses on multi-agent
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: hal collaboration, distributed machine learning, and path planning
‘ . with mobile anchor-assisted localization. He has published
‘ multiple papers in domestic and international journals and
conferences, including the Journal of Electronics & Information Technology, IEEE
Internet of Things Journal, and IEEE International Conference on Unmanned
Systems (ICUS). Currently, he is involved in key projects including the National

Natural Science Foundation of China and high-speed small target composite

measurement systems.

Details of Session

With the rapid development of artificial intelligence, robotics, and information
systems, maritime unmanned swarms have become an essential component in
various fields, including marine scientific research, environmental monitoring, and
resource exploration. In the complex and dynamic marine environment, perception
and control capabilities serve as the foundation for the efficient execution of tasks by
unmanned swarms. Currently, the operation of maritime unmanned swarms
gradually evolves towards cross-platform integration, cooperation, and intelligent

automation. Intelligent perception and cooperative control technologies respectively




provide key information inputs and implementation methods for the swarms,
becoming the core technologies that ensure efficient execution and precise decision-
making.
Research in the field of intelligent perception and cooperative control for
maritime unmanned swarms primarily focuses on overcoming the challenges posed
by the harsh marine environment to traditional technologies, aiming to enhance the
autonomous operational capabilities. Through innovations in multi-source data
fusion, heterogeneous platform coordination, and intelligent algorithms, maritime
unmanned swarms are enabled to autonomously perceive and respond to
environmental changes, and cooperatively execute complex tasks without relying on
external commands.
The invited session invites original papers of innovative ideas and concepts, new
discoveries and improvements, and novel applications relevant to the following
selected topics of “Maritime Unmanned Swarms: Intelligent Perception and
Cooperative Control”.
* Cooperation mechanisms for heterogeneous maritime unmanned platforms
* Intelligent perception technology for maritime unmanned swarms
* Cross-media cooperative control for maritime operations
* Integrated Design of ‘“Perception-Transmission-Control” for Maritime
Unmanned Swarms

* Massive Oceanic Data Fusion Technology Using Deep Learning

* Cooperative decision-making and command control technology for Multi-
AUV systems

* Cross-media networking and communication technology

e Elastic Planning and Cooperative Deployment Technology for
Heterogeneous Platforms

* Application validation for maritime unmanned swarms

¢ Other relevant technologies for intelligent perception and cooperative control

of maritime unmanned swarms




