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Invited Session Summary

Title of Session

Connected Autonomous Driving: Decision-Making, Motion Planning, and
Advanced Vehicle Control

Organizers
1. Dr. Guoshun Cai
The University of Hong Kong, China
2. Dr. Shuo Bai
Southeast University, China
3. Asst. Prof. Chen Sun
The University of Hong Kong, China
4. Asst. Prof. Yukun Lu
The University of New Brunswick, Canada
5. Asst. Prof. Jing Zhang

Macao University of Science and Technology, China

Biosketches of Organizers

Guoshun Cai is currently a Research Fellow at The University
of Hong Kong, Hong Kong. He received the B.S. and Ph.D.
degrees in Mechanical Engineering from Southeast University,
Nanjing, China, in 2015 and 2024, respectively. His research

interests include vehicle dynamics and control, motion planning

i
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published more than 30 high-quality journal and conference papers and holds over

and control, and data-driven modeling and control. He has

10 patents. He was the recipient of the 2025 Best Doctoral Dissertation Award from
the China Society of Automotive Engineers. He also serves as a Technical
Committee Member on Automotive Consumer Electronics of the IEEE Consumer
Technology Society, and has served multiple times as a session chair or co-chair at

international conferences.

Shuo Bai is currently working as a Research Fellow with

Southeast University. He received the B.S. and Ph.D. degrees in

Mechanical Engineering from Southeast University, Nanjing,
China, in 2017 and 2025, respectively. His current research
S . interests include state estimation and safety control for
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authored over 20 peer-reviewed journal and conference papers, and holds 10+

distributed driven electric vehicles. He has authored/co-




Chinese patents. He is leading a National Natural Science Foundation of China
(NSFC) Youth Student Basic Research Project. He was awarded the Gold Award
at the World Intelligent Driving Challenge and the Gold Award at the China

“Internet Plus” Innovation and Entrepreneurship Competition.

Chen Sun is an Assistant Professor in Data and Systems
Engineering at The University of Hong Kong. His research
develops theory and computational algorithms for intelligent
| autonomy (e.g., autonomous vehicles and field robots) to ensure

safety and strong performance guarantees in uncertain, dynamic,

and interactive environments, with current thrusts in field
robotics, safe planning for autonomous driving, and human—CPS autonomy. He
serves as an Associate Editor for several journals, such as IEEE Transactions on
Vehicular Technology, IEEE Vehicular Technology Magazine, etc. and as a
chair/co-chair of the IEEE International Conference on Intelligent Transportation
Systems (2023-2025). He has published 70+ peer-reviewed papers, holds multiple

granted patents, and has authored four international monographs.

Yukun Lu is currently an Assistant Professor with the
Department of Mechanical Engineering at the University of New
Brunswick in Canada. She is also the Director of the Intelligent
Mobility and Robotics Lab (IMRL). She earned her Ph.D. in

Mechanical and Mechatronics Engineering from the University

of Waterloo in 2023, where she continued as a Postdoctoral
Researcher at the Mechatronic Vehicle Systems Lab (MVSL). She holds a B.Eng.
in Vehicle Engineering with a minor in Business Administration, completed in
2018. Her background and future research interests include ground vehicle corner
modules, intelligent robotic mobility, data-driven learning-based control strategies,
vehicle dynamics and control. He has published 40+ peer-reviewed papers, holds

multiple granted patents, and has authored four international monographs.

Jing Zhang is currently an Assistant Professor with the School of
d @\ Computer Science and Engineering, Macau University of Science
A

‘ 77 and Technology, Macau. She received the B.E. degree in electrical

engineering and automation and the Ph.D. degree in control

theory and control engineering from the Nanjing University of
Science and Technology, Nanjing, China, in 2017 and 2023,
respectively. She was a Visiting Student with Nanyang Technological University,
Singapore, in 2022. Her research interests include adaptive control, event-triggered

control, nonlinear systems, and switched systems. She has published more than 20




high-quality research papers.

Details of Session

With the rapid development of connected vehicle technologies, intelligent
transportation infrastructure, and vehicle-road—cloud collaborative systems,
autonomous driving is evolving from the conventional isolated-intelligence
paradigm, which mainly relies on onboard perception and ego-vehicle decision-
making, toward a cyber-physical system (CPS) that deeply integrates perception,
communication, computation, and control. Within this framework, vehicles not only
depend on onboard sensors to obtain local environmental information, but also
leverage vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I), and broader V2X
interactions to fuse multi-source heterogeneous information from surrounding traffic
participants, roadside infrastructure, and cloud platforms, thereby enabling more
anticipative driving decision-making, trajectory planning, and motion control.
However, connected environments do not merely provide autonomous driving
systems with more information; they fundamentally reshape the structure of planning
and control problems. On the one hand, communication delays, packet loss,
asynchronous updates, and information uncertainty render externally acquired
information dynamic and non-ideal. On the other hand, high-level decision-making
and trajectory planning increasingly rely on the prediction of traffic evolution,
cooperative behaviors, and infrastructure constraints, whereas low-level control must
reliably execute these plans under vehicle dynamic limits, actuator saturation, and
safety constraints. As a result, a significant mismatch may arise between the global
preview capability at the information layer and the local executability at the physical
layer, which can degrade the feasibility, robustness, and safety of the closed-loop
system. Therefore, for connected autonomous driving as a representative CPS
application, it is essential to systematically investigate the cross-layer coordination
mechanisms among decision-making, planning, and control, and to develop
integrated theoretical and methodological frameworks that explicitly address
communication uncertainty, physical constraints, and real-time requirements.

The invited session welcomes original research papers on decision-making,
planning, and advanced vehicle control for autonomous driving in connected
environments, with a particular focus on innovative ideas, theoretical advances,
methodological improvements, key technological developments, and emerging
applications in this field.

* Decision-making and behavior planning for connected autonomous driving

systems

* Trajectory planning and motion planning methods for vehicle-road

collaborative environments




Advanced vehicle dynamics control and motion control in connected
environments

Cooperative perception, state estimation, and information fusion for
autonomous driving cyber-physical systems

Planning and control methods considering communication delays, packet
loss, and uncertainties

Model predictive control and robust control for autonomous driving in safety-
critical scenarios

Integrated design of planning, control, and execution under vehicle—road—
cloud collaborative architectures

Real-time optimization and closed-loop decision-making control for
autonomous driving systems in complex traffic environments

Fault diagnosis, fault-tolerant control, and safety assurance methods for
autonomous driving CPS

High-fidelity simulation, hardware-in-the-loop testing, and experimental
platforms for connected autonomous driving systems




