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Biosketches of Organizers

Chengtao Cai is a Professor and Doctoral Advisor at Harbin
Engineering University, where he also serves as the Dean of the
College of Intelligent Systems Science and Engineering. He is a
Distinguished Professor of the National High-level Talents Program,
a Young Top-notch Talent of the National Ten Thousand Talents

Program, a recipient of the Special Government Allowance of the
State Council, and a Senior Member of IEEE. He has also been a visiting scholar at
the University of Houston in the United States and the National Research Council
(NRC) of Canada. Currently, Professor Cai serves as the Executive Deputy Director
of the National and Local Joint Engineering Research Center for Advanced
Navigation and Marine Intelligent Equipment Technology, and the Deputy Director
of the Key Laboratory of Intelligent Technology and Application of Marine
Equipment (Ministry of Education). His research has long focused on intelligent
environmental perception and decision-making for marine autonomous unmanned
systems. He has presided over more than 60 national and provincial/ministerial-level
research projects. His outstanding contributions have earned him over 10 provincial
and ministerial-level awards, including three First Prizes of the National Defense
Science and Technology Progress Award, one First Prize of the Provincial Science
and Technology Progress Award, and one First Prize of the Technological Invention
Award from the China Institute of Navigation. Furthermore, he has published 4
academic monographs and 1 translated book, authored over 100 high-level academic
papers, and holds more than 50 authorized invention patents. In addition to his
academic research, Professor Cai serves as the Executive Vice President of the
Heilongjiang Computer Society, Deputy Editor-in-Chief of the Journal of Harbin

Engineering University, and Area Editor of the CAAI Transactions on Intelligent




Systems.

Yuanhui Wang is a professor at Harbin Engineering University,
Vice Dean of the College of Intelligent Systems Science and
Engineering. She is a Longjiang Scholar Distinguished Professor,
and serves as Deputy Director of the Engineering Research Center
of Ship Control Engineering of the Ministry of Education, Director

of the Key Laboratory of Heilongjiang Province, and Director of
the Hainan Provincial International Cooperation Base. She has long been engaged in
fundamental theoretical and engineering application research in the fields of
intelligent control of marine vehicles and marine robots. She serves as the Deputy
Chief Designer for a key project, has presided over more than 20 national-level
projects, and participated in the development of China’s first DP3 dynamic
positioning system and the intelligent control system for hovercraft. She has won two
Second Prizes of the State Science and Technology Progress Award, one Second Prize
of the National Defense Science and Technology Progress Award, one Second Prize
of the Heilongjiang Provincial Science and Technology Progress Award, and one
First Prize of the Science and Technology Progress Award of the China Shipbuilding
Engineering Society. She has published over 120 papers, been granted more than 70
national invention patents, and authored five books. She currently serves as an

editorial board member of the Journal of Harbin Engineering University.

Zhilin Liu is a professor at the College of Intelligent Systems
Science and Engineering, Harbin Engineering University, and a
recognized Provincial Teaching Master of Heilongjiang Province.
He has long been engaged in research in the fields of intelligent

ships and robotic control. He has presided over three projects of the

National Natural Science Foundation of China, as well as a National
Key Research and Development Program project and more than ten industry-funded
horizontal research projects. He serves as the Deputy Director of the Key Laboratory
of Marine Ship Equipment Intelligent Technology and Application (Ministry of
Education), a member of the Heilongjiang Province Head Goose Team, and an
editorial board member for core journals such as Ship Engineering and Journal of
Applied Science and Technology. He has received three first-class awards for
National Defense Technological Progress, one first-class award for Technological
Progress from the Chinese Society of Naval Architects and Marine Engineers, one
second-class award for Technological Progress from Heilongjiang Province, and one
second-class award for Marine Engineering Science and Technology from the State

Oceanic Administration. He has published over 60 high-level journal papers, holds




four authorized invention patents as the lead inventor, and has authored four

monographs.

Details of Session

Currently, the global shipping industry is accelerating its transformation towards
green, intelligent, and high-efficiency operations. As the core carriers for maritime
transportation, operations, and resource development, ships urgently need to achieve
operational autonomy, intelligent decision-making, and efficient
human-ship-environment collaboration. Traditional ship systems still have
significant bottlenecks in complex waterway perception, dynamic environment
adaptation, autonomous motion control, and remote operation and maintenance,
making it difficult to support full-lifecycle digital-intelligent operations. Embodied
intelligence, as a new paradigm deeply integrating artificial intelligence and robotics,
emphasizes that agents enhance perception, learning, and decision-making
capabilities through real-time interaction with the physical environment, providing a
novel path to address the above challenges. Integrating embodied intelligence into
ship digital-intelligent systems and forming a
“perception-cognition-decision-control-feedback™ closed loop can propel ships from
assisted driving to “digital-intelligent agents” with environmental self-adaptation and
autonomous collaboration capabilities, significantly improving operational safety,
economy, and green performance.

This invited special issue cordially invites original papers on the theme of
“Embodied Intelligence and Ship Digital-Intelligent Systems”. Topics of interest
include (but are not limited to):

* Fundamentals of Digital-Intelligent Ships: digital twin and hybrid modeling,
embodied perception and scene understanding, autonomous motion planning
and robust control, learning-based dynamic modeling, swarm intelligence
and game-theoretic decision-making for ships.

* Research Progress in Key Technologies: ship-shore collaborative perception
and multi-source data fusion, human-ship-environment interactive cognition,
autonomous obstacle avoidance and path following, intelligent energy
efficiency management of propulsion systems, multi-modal perception
(vision/radar/AlS/sonar) fusion, embodied decision-making and resilient
control under communication constraints.

* System Integration and Validation: intelligent navigation system architecture,
remote control and limited autonomous driving, shipborne embodied
intelligent agents, virtual-real integrated test and validation platforms,
human-machine hybrid intelligent driving, interpretability and safety

assessment, cloud-edge collaborative operation and maintenance.




* Development of Typical Equipment and Platforms: autonomous navigation
test ship, intelligent unmanned cargo ship, green intelligent inland vessel,
heavy-duty human-robot collaborative platform, digital twin operation and
maintenance system, bionic propulsion integrated platform, small embodied
ship robot, reconfigurable modular equipment.

* Cross-domain Collaboration and Emerging Applications:
ship-shore-space-subsea stereo collaborative operation, swarm interaction
between unmanned surface vessels and underwater robots, multi-scenario
transfer applications, autonomous emergency response, offshore wind farm
operation and maintenance vessels, green energy efficiency optimization and

carbon footprint tracing.




