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Title of Session

Key Technologies and Applications of Autonomous Robots for Traffic Inspection

Organizers
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Beijing Jiaotong University, China
2. Prof. Zhipeng Wang
Beijing Jiaotong University, China
3. Prof. Chongchong Yu
Beijing Technology and Business University, China
4. Dr. Yixuan Geng
Beijing Jiaotong University, China

Biosketches of Organizers

Yong Qin, Ph.D., Professor, Doctoral Supervisor, Deputy Director
of the National Key Laboratory for Advanced Rail Transportation
Autonomous Operation, National "Ten Thousand Talent Program"
Leading Talent in Scientific and Technological Innovation,

National Outstanding Scientific and Technical Worker, Ministry of

Science and Technology's Mid-Young Age Science and
Technology Innovation Leading Talent, Ministry of Education's New Century
Excellent Talent, Foreign Member of the Russian Academy of Engineering, and an
expert in the General Expert Group of the National "Thirteenth Five-Year Plan" Key
R&D Program "Comprehensive Transportation and Intelligent Transportation” Key
Project. His main research areas include operational safety assurance and emergency
command for rail transportation, intelligent fault diagnosis for trains, and intelligent

rail transportation systems.

Zhipeng Wang, Ph.D., Professor at the School of
Transportation and the National Key Laboratory for Advanced
Rail Transportation Autonomous Operation, Doctoral
Supervisor. He has long been engaged in research and teaching

related to intelligent perception and health management

technologies for complex equipment systems. In the past three




years, he has led or participated in national key research and development plan tasks,
major research program integration projects of the National Natural Science
Foundation, key projects of the National Natural Science Foundation, national key
research and development programs, Beijing Municipal Natural Science Foundation,
and other national-level projects, directing over 20 million yuan in national research
funds. He has published more than 50 SCI papers and received a gold medal at an
international patent invention exhibition and the second prize of the National Defense

Science and Technology Progress Award.

Chongchong Yu, Ph.D., Professor, Doctoral Supervisor, and
Dean of the School of Artificial Intelligence at Beijing
Technology and Business University. He currently holds the
position of Director of the Data Science and Artificial Intelligence

Division at Beijing Technology and Business University, leader

of the first-level discipline of System Science, a director of the
China Simulation Society, an executive director of the Beijing Artificial Intelligence
Society, a member of the Industrial Internet Strategy Advisory Expert Committee, an
executive member of the CAAI Intelligent Products and Industry Working
Committee, a member of the CAA Women in Science and Technology Committee, a
member of the CAA Expert Advisory Committee, and the Director of the Key
Laboratory for Industrial Internet and Big Data of China Light Industry. He has
received a Science and Technology Achievement Award for the "National Ninth Five-
Year Plan Science and Technology Project" from the Ministry of Construction and
the Ministry of Science and Technology, a Second Prize for Educational and Teaching
Achievement from the Chinese Association of Automation, a Third Prize for
Scientific and Technological Progress from the China Light Industry Federation, and
a Second Prize for Science and Technology from the China Occupational Safety and
Health Association. He has led several projects, including national key R&D program
projects and sub-projects of major projects funded by the National Social Science
Fund.




Yixuan Geng, Ph.D., Lecturer at Beijing Jiaotong University. His

research focuses on autonomous inspection of high-speed railways

using unmanned aerial robots, 3D point cloud processing and
_ semantic analysis, Simultaneous Localization and Mapping
‘- . (SLAM) technology, and the development of Swarm Intelligence

i (SI) systems for complex tasks using reinforcement learning. He
has led or participated in several research projects, including national key research
and development programs, major research programs of the National Natural Science
Foundation, and special research funds for basic scientific research in central
universities. He has published multiple high-impact academic papers in top journals

such as IEEE TII and IEEE TITS and received a gold medal at the Geneva

International Patent Invention Exhibition.

Details of Session

With the rapid development of automation and intelligent technologies, the
application of autonomous robots in the field of traffic inspection is becoming
increasingly widespread, emerging as one of the key technologies for ensuring the
efficient and safe operation of transportation systems. Autonomous robots are
capable of performing monitoring, detection, and maintenance tasks under various
environmental conditions, especially in environments that may pose risks to human
personnel, such as highways, bridges, tunnels, and railway systems, showcasing their
unique value. They can carry a variety of sensors, such as visual, thermal imaging,
and acoustic sensors, to collect and process real-time data, thereby achieving
continuous monitoring and assessment of transportation infrastructure, effectively
enhancing the safety and reliability of transportation systems. Moreover, combined
with artificial intelligence and deep learning algorithms, the capabilities of
autonomous robots in data analysis, fault diagnosis, and decision support have been
greatly enhanced, providing strong support for the preventive maintenance and
optimization management of transportation systems.

This special topic is dedicated to exploring the key technologies, innovative
developments, and application cases of autonomous robots for traffic inspection,
focusing on how autonomous robots play a role in the inspection, monitoring, and
maintenance of transportation systems, and how technological advancements can
improve the overall performance and safety level of transportation systems. We




cordially invite researchers, engineers, scholars, and industry experts from around

the world to submit original papers on the following topics:

Technologies and applications of autonomous robots in the inspection and
maintenance of transportation infrastructure

The role of autonomous robots in traffic safety assessment and disaster
response

The application of high-precision and real-time data collection technologies
in traffic system monitoring

Integration and innovation of artificial intelligence and deep learning in
autonomous robot applications for traffic

Advanced image and signal processing technologies in the management and
damage assessment of transportation infrastructure

Applications of autonomous robots in traffic planning, construction, and
environmental monitoring

Applications of autonomous robots in emergency management of
transportation systems, including disaster risk assessment, early warning,
accident response, and recovery planning

The design, testing, and optimization of autonomous robot systems to meet
the unique needs and challenges of transportation systems




