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Title of Session

Marine Unmanned Systems and Embodied Intelligence

Organizers
1. Prof. Zhouhua Peng
Dalian Maritime University, China
2. Prof. Lu Liu
Dalian Maritime University, China
3. Prof. Rongxin Cui
Northwestern Polytechnical University, China
4. Prof. Tieshan Li

University of Electronic Science and Technology of China

Biosketches of Organizers

Prof. Zhouhua Peng currently serves as the Dean of the Marine
Electrical Engineering at Dalian Maritime University, and the
Director of the Key Laboratory of Dalian Key Laboratory of
Swarm Control and Electrical Technology for Intelligent Ships.
Professor Peng has been conducting research in the field of

modeling, planning, control, and coordination of multiple

autonomous surface vehicles/intelligent ships. He has presided over 12 national-level
projects. He has published more than 190 SCI papers, with an H-index of 62 in
Google Scholar. He has published 3 academic monographs and obtained more than
80 authorized invention patents. Honors include being selected as a National Young
Top Talent, an Advanced Worker in the National Transportation System, a recipient
of the Special Government Allowance, a Leading Talent of the Xingliao Talent
Program in Liaoning Province, and a Leading Innovative Talent in the Ministry of

Transport.

Lu Liu is a Professor and doctoral supervisor at Dalian Maritime
University. In response to the national strategy for building a
powerful maritime nation, she has long been engaged in research
on guidance and control of unmanned surface vehicles, as well as

cooperative control of multi-vehicle clusters. She has presided

over four national-level research projects, including the Young
Scientists Fund of the National Natural Science Foundation of China (Category B),
General Program, Young Scientists Fund, and sub-projects of the national key R&D




programs. She has published 82 SCI-indexed journal papers in key journals in the
fields of ocean engineering and control, and authored 3 academic monographs on
unmanned surface vehicle control. A total of 75 national invention patents have been
granted. Her research achievements have won numerous awards, including 1 First
Prize of Liaoning Provincial Natural Science Award, 1 Young Scientist Award from
the Chinese Institute of Navigation, 1 First Prize of China Ocean Engineering Science
and Technology Award, 1 Second Prize of the Ministry of Education Natural Science
Award, and 1 Second Prize of the Science and Technology Progress Award from the
China Intelligent Transportation Systems Association. She has been honored as one
of the World's Top 2% Scientists, supported by the Young Talent Support Program of
the China Association for Science and Technology, recognized as a Young Top-notch
Talent of Liaoning Provincial Xingliao Talents Program, Distinguished Young
Scientific and Technological Talent of Dalian City, and Young Scientist of the
CACRE International Conference.

Rongxin Cui is a Professor at Northwestern Polytechnical
University, a National-level Leading Talent, Deputy Chief
Designer of a naval model project, Deputy Director of the National

Key Laboratory of Underwater Information and Control, and

Deputy Dean of the School of Marine Engineering at NPU. His
main research focuses on autonomous control and system
integration of underwater vehicles (robots). He has led national-level projects
including two NSFC Joint Fund Key Support Projects, a National Key R&D Plan
project, and a key national defense basic research project. As first/corresponding
author, he has published over 50 SCI papers, authored 1 academic monograph, and
holds over 40 authorized invention patents. He serves on the editorial boards of
authoritative SCI journals such as IEEE Transactions on Neural Networks and
Learning Systems and IEEE Transactions on Systems, Man, and Cybernetics:
Systems, as well as domestic journals including Robot and Journal of Northwestern
Polytechnical University. He also serves as a council member of the Deep-Sea
Technology Branch of the Chinese Society for Oceanography and an academic
committee member of the Shaanxi Provincial Key Laboratory of Marine Optics. He
has received 1 First Prize of Shaanxi Provincial Natural Science Award, 1 Second
Prize of Shaanxi Provincial Natural Science Award, 1 First Prize of Chinese
Association of Automation Natural Science Award, and 1 Second Prize of Ministry

of Education Natural Science Award. .




Tieshan Li is a Professor and doctoral supervisor at the University
of Electronic Science and Technology of China, and a Senior
Member of IEEE. His long-term research covers intelligent
control of nonlinear complex systems, cooperative control of

unmanned system swarms, and motion control of single/multiple

marine vehicles. He has published over 400 papers in leading
international journals (including IEEE Transactions), domestic core journals, and
international conferences, of which more than 200 are SCI-indexed and 25 have been
selected as ESI Highly Cited Papers (top 1%). He has been continuously listed as a
Global ESI Highly Cited Scientist from 2018 to 2023. He currently serves as Senior
Associate Editor and Associate Editor of IEEE Transactions on Systems, Man, and
Cybernetics: Systems, and as an editorial board member of Journal of Harbin
Engineering University. He has led 1 NSFC Key Project, 4 NSFC General Programs,
and 1 National 863 Program project. His awards include 1 First Prize of Liaoning
Provincial Natural Science Award, 1 First Prize of Ocean Engineering Science and
Technology Award, 1 Second Prize of Ministry of Education Natural Science Award,

and 2 Second Prizes of Liaoning Provincial Natural Science Award.

Details of Session

The ocean is one of the most expansive, resource-rich, and strategically
significant spaces on Earth. As China continues to advance its maritime power
strategy, research and application of marine unmanned systems are entering an era of
unprecedented opportunity. Marine unmanned systems encompass a diverse range of
platforms, including unmanned surface vessels (USVs), autonomous underwater
vehicles (AUVs), maritime unmanned aerial vehicles (UAVs), and their cooperative
swarms, with broad application prospects in ocean resource exploration, marine
environment monitoring, underwater target detection, and maritime security.
However, the high complexity and uncertainty of the marine environment pose
extremely demanding challenges to autonomous perception, intelligent decision-
making, and precise control of unmanned systems.

In recent years, embodied intelligence, an important direction in next-generation
artificial intelligence, has emphasized the deep integration of perception, cognition,
and action through an agent's physical interaction with its environment, offering new
theoretical paradigms and technical pathways to overcome the existing limitations of
marine unmanned systems. Introducing the perception—decision—execution closed-
loop mechanism of embodied intelligence into marine unmanned systems holds the
promise of driving a leapfrog evolution in autonomous cognitive capabilities and
significantly enhancing adaptive capacity and cooperative operational efficiency in

complex marine missions.




This session focuses on cutting-edge research results in the fields of marine

unmanned systems and embodied intelligence, building an interdisciplinary and

cross-domain academic exchange platform to jointly advance the deep integration

and innovative application of embodied intelligence technologies in marine

unmanned systems, providing important theoretical foundations and technical

support for ocean exploration, resource development, and national security.

High-quality original papers are solicited on topics including, but not limited to:

Multimodal perception and target recognition for complex marine
environments

Autonomous decision-making and mission planning for marine unmanned
systems

Intelligent guidance and motion control of marine unmanned platforms
Manned/unmanned cooperation and human-machine collaborative
interaction at sea

Cooperative control and swarm intelligence for multiple marine unmanned
systems

Embodied intelligence, large-scale models, and reinforcement learning

methods for marine tasks




