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IEEE ICUS 2024
Invited Session Summary

Title of Session

Unmanned Underwater Vehicle Technology

Organizers
1. Prof. Hongde Qin
Harbin Engineering University, China
2. Assoc. Prof. Yu Jiang
Jilin University, China
3. Asst. Prof. Yifan Xue
Harbin Engineering University, China
4. Asst. Prof. Xiang Yu
China University of Petroleum (East China), China

Biosketches of Organizers

Hongde Qin is a professor and doctoral supervisor, recipient
of the National Distinguished Youth Science Foundation, and
chief scientist of the National Key Research and Development
Program. He leads the Underwater Intelligent Robotics

Technology Team at Harbin Engineering University.

Currently, he serves as a member of the Expert Committee of
the "Intelligent Robots" Key Special Project of the 14th Five-Year Plan, Secretary-
General of the Intelligent Robotics Special Committee of the China Computer
Society, director of the Deep Sea Technology Branch of the China Oceanographic
Society, director of the Ocean Physics Branch of the China Oceanographic Society,
and leader of the Ocean Equipment and Engineering Group of the Marine
Information Network Special Committee of the Chinese Optical Engineering Society.
He is an IEEE Senior member and serves as Associate Editor of JMSA and Associate
Editor of SIVP. His main research interests include autonomous underwater vehicles
and unmanned surface vessels, and he has developed the "Xinghai" series of marine
robots. He has made breakthroughs in overall design of marine robots, near-bottom
observation operations, autonomous navigation, and fine control, receiving six
provincial and ministerial awards, publishing over a hundred SCI papers, and holding

more than ninety authorized patents.




Yu Jiang is an associate professor and doctoral supervisor at Jilin
) University. He also serves as a member of the Intelligent Robotics
=y

Ll Special Committee, the Artificial Intelligence and Pattern
=

the China Simulation Society and a senior member of the China Command and

Recognition Special Committee, and the Blockchain Special

Committee of the China Computer Society. Additionally, he is a

member of the Robot System Simulation Special Committee of

Control Society. He holds the position of Associate Editor for CES and serves as a
guest editor for the Journal of Zhejiang University and Science Progress. His research
focuses on intelligent perception technologies for autonomous underwater vehicles.
Furthermore, he engages in interdisciplinary research spanning artificial intelligence,
data science, intelligent control, and ocean engineering. He has led or participated in
13 national and provincial-level projects, receiving awards for two of them at the
provincial and ministerial levels. He has published over thirty SCI papers and holds

more than thirty authorized patents.

Yifan Xue is an Assistant Professor and Master's Supervisor at
Harbin Engineering University. He is dedicated to research in the
fields of intelligent control of marine robots and optimization

% design of marine equipment. His research mainly involves

r - P [ system identification, model predictive control, development,

and application of marine robots. He has undertaken longitudinal

‘ K . projects such as the National Natural Science Foundation of
China (NSFC) Youth Fund, the Shandong Provincial Natural Science Foundation
Youth Fund, and specialized projects of basic strengthening projects. He has also
been involved as a core member in three national key research and development
programs and has undertaken multiple commissioned projects related to unmanned
surface vessels and underwater vehicles. Xue serves as a youth editorial board
member for the Journal of Mechanical Engineering, guest editor for Science

Progress, and Vice Chair of Papers for CIRAC 2023. He has published over ten SCI

papers in authoritative journals related to marine robotics and ship engineering.




Xiang Yu is an Assistant Professor at College of Mechanical and
J¢~ - ! Electronic Engineering, China University of Petroleum (East

, _ China). He has been devoted to the research in the fields of marine

~" robotic single beacon navigation, underwater integrated
z . navigation, underwater sensor network localization and optimal
development and application of several marine robots. As a key member, he has

state estimation for a long time. He has been involved in the

participated in five projects such as the National Natural Science Foundation of
China (NSFC), the National Key Research and Development Program of China, and
the High-tech ship research project of Ministry of Industry and Information
Technology. He has published over ten academic papers related to marine robotics,

and has been authorized eight invention patents.

Details of Session

In recent years, autonomous underwater vehicles (AUVSs) have been widely
applied in various fields such as ocean mapping, environmental data collection,
underwater emergency rescue, and underwater monitoring and reconnaissance. They
possess advantages such as high detection efficiency, minimal environmental impact,
low operating costs, and strong safety and reliability, thus changing the way humans
understand and utilize the oceans from the surface to underwater. The application
scenarios of unmanned underwater vehicles have gradually expanded from open
waters to complex environments characterized by dynamic environmental changes,
spatial constraints, and communication obstacles. Therefore, it is necessary to
integrate novel methods such as artificial intelligence and machine learning and adopt
new software and hardware technologies to realize perception, communication,
navigation, positioning, path planning, and control in complex underwater
environments, thereby enhancing the autonomy, robustness, and intelligence of the
vehicles. In addition, research on methods for multi-agent coordination is needed to
execute underwater tasks more efficiently.

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 “Unmanned Underwater Vehicle Technology”.

* Design and application of autonomous underwater vehicles

 Control of marine robots

* Underwater target recognition




* Underwater navigation and positioning
* Underwater simultaneous localization and mapping
* Underwater multi-agent systems




