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IEEE ICUS 2025
Invited Session Summary

Title of Session
Autonomous Unmanned Surface Vehicle: Technological Innovation and Cross-

Domain Applications

Organizers
1. Dr. Chengbo Wang
University of Science and Technology of China
2. Prof. Hongbo Gao
University of Science and Technology of China
3. Prof. Zhengtian Wu
Suzhou University of Science and Technology, China
4. Assoc. Prof. Lijia Chen
Wuhan University of Technology, China

Biosketches of Organizers

Dr. Chengbo Wang, is a postdoctoral researcher at University of

Science and Technology of China, a visiting lecturer from

Liverpool John Moores University of UK. In 2023, he obtained

his Ph.D. degree in Traffic Information Engineering and Control

‘ . from Dalian Maritime University, China. He is a member of the
I Institute of Marine Engineering, Science, and Technology
(IMarEST) and the Royal Institution of Naval Architects (RINA) in the United
Kingdom, as well as a member of the Chinese Association of Automation and the
Chinese Association for Artificial Intelligence. His research primarily focuses on
reinforcement learning decision theory, autonomous ship decision planning
technology, and unmanned platforms at sea. Wang has published 29 related academic
papers, with one inclusion in the ESI highly cited papers, and two included in the
Major Technological Innovation Achievements Library of Transportation. He
contributed to the compilation of the book "Offshore Robotics" and holds 13
granted/applied national invention patents and 2 software copyright grants. Dr.
Chengbo Wang has received numerous accolades, including national scholarships,
the 2021 People's Net Scholarship, and being recognized as an outstanding graduate

by Liaoning Province. He serves as a reviewer for several prestigious international




journals and conferences such as [IEEE TNNLS, IEEE TITS, IEEE TASE, OE, JEET,
CCS, TRB and CAC.

Prof. Hongbo Gao, Researcher, Doctoral Supervisor, School of
- Information Science and Technology, University of Science and

1S

Technology of China. He graduated with a PhD from Beihang

> University in November 2016 under the supervision of
x Academician Deyi Li, and worked at Tsinghua University.
Chaired more than 10 projects including key projects of the

National Natural Science Foundation of China, integrated project topics, sub-topics
of the Key R&D Program of the Ministry of Science and Technology of China, and
special projects on artificial intelligence of the Ministry of Education, with total
funding of more than 12 million RMB. He has published 22 JCR Zone 1 / Zone 2
SClI papers as first/corresponding author (16 papers in top JCR Zone 1 journals), with
the highest single SCI citations of more than 171, one ESI highly cited paper, 1721
Google Scholar citations, H-factor of 22, more than 20 papers with SCI factor > 5.0,
and 5 international journal conference paper awards. He has been granted 22
invention patents, 1 US patent and 1 PCT patent. He has been awarded the Anhui
Province Outstanding Youth, the "Special Support Plan" Innovation Leader of Anhui
Province, the First Prize of Science and Technology Progress Award of China
Command and Control Society (rank 1), the Science and Technology Innovation
Youth Award of China Communications Association, the Young Scientist Award of
China Command and Control Society, and the Outstanding Award of Anhui Province
Artificial Intelligence Technology Award (rank 3). He is currently the director of the
China Command and Control Society and the deputy director of the Youth Working
Committee, the chairman of the supervisory board and the chairman of the youth
working committee of the Anhui Robotics Society, the executive director of the
Anhui Association of Academicians and Experts and the Anhui Association of
Scientists and Entrepreneurs, and the deputy chairman of the youth working
committee of the China Command and Control Society. He serves as Associate Editor
of IEEE Trans. on Neural Network and Learning System, a leading SCI journal in
artificial intelligence, and IEEE Trans. on Automation Science and Engineering, a
leading SCI journal in robotics, Associate Editor of the well-known SCI journal Int.
J. Adv. Robot. Syst, Editorial Board member of EI journals for two times, Section

Chair and Guest Editor-in-Chief for nine times. He has been invited to present at




international and national conferences more than 5 times.

Prof. Zhengtian Wu, PhD, doctoral supervisor, currently works
at the School of Electronic and Information Engineering, Suzhou
University of Science and Technology, as the Dean’s Assistant,
IEEE Senior Member, the academic leader of Jiangsu Province

Qinglan Project, the person in charge of Jiangsu Province’s first-

class courses, and the Vice President of Science and Technology
of Jiangsu Province. He has presided over 3 national scientific research projects,
published more than 60 scientific research papers, and served as the deputy editor-

in-chief or editorial board member of several SCI/EI indexed journals.

Dr. Lijia Chen, associate professor, doctoral supervisor,
currently works at the School of Navigation, Wuhan University
of Technology. He received his PhD from Wuhan University of
Technology in 2015 and worked as a visiting scholar at Liverpool

John Moores University. He has been engaged in the research of

autonomous collision avoidance of intelligent ships, navigation
simulation and simulation technology for a long time, published more than 30
academic papers in journals such as Journal of Transportation Engineering and Ocean
Engineering, and presided over or participated in many national scientific research

projects.

Details of Session

With the rapid growth of demands in marine economic development,
environmental monitoring, and waterway transportation, Autonomous Unmanned
Surface Vehicles (USVs), as the core carrier of intelligent marine equipment, are
undergoing revolutionary technological breakthroughs. By integrating autonomous
navigation, artificial intelligence, multimodal perception, and collaborative control
technologies, USV systems have been widely applied in fields such as hydrographic
surveying, disaster rescue, maritime logistics, ecological protection, and military
reconnaissance, becoming an essential support for smart oceans and waterway
intelligence.

However, the further development of USV technology still faces multiple
challenges: high robustness perception in complex marine environments, long-
endurance energy management, heterogeneous system collaborative operations,




human-machine interaction safety, and adaptation to international maritime
regulations all require breakthroughs. At the same time, the demand for
interdisciplinary collaborative innovation, such as in marine engineering, control
science, communication technology, and policy research, is becoming increasingly
prominent. This special session aims to bring together global experts from academia
and industry to discuss cutting-edge technologies, standardization processes, and
societal impacts in the field of USVs, promoting deeper integration of industry,
academia, and research.

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 “Autonomous Unmanned Surface Vehicles: Technological
Innovation and Cross-Domain Applications”.

* Intelligent perception and multi-sensor fusion

* Navigation environment modeling technologies

* Dynamic obstacle avoidance and autonomous decision-making technologies

* Autonomous planning and intelligent control technologies

 Fault diagnosis and fault-tolerant control technologies

* USV-UAV-Underwater robot heterogeneous collaborative technologies

* USV intelligent communication technologies

* Remote control technologies

* Digital twin-driven virtual testing platforms

* Green vessel technologies such as hydrogen energy/wave energy

* E-navigation and meteorological navigation technologies

* Cross-domain application cases




