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Abstract

Advances in autonomous mobility require intelligent systems capable of perceiving, understanding, and 
predicting complex interactions in dynamic traffic environments. However, conventional vehicle-centric 
approaches remain limited by sensing constraints and incomplete awareness of system-level traffic dynamics. 
AI-enabled transportation infrastructure offers a promising approach to enhancing situational awareness, 
cooperation, and safety. This seminar presents a research framework for transforming transportation 
infrastructure from passive monitoring systems into intelligent cyber-physical systems. First, infrastructure-
based sensing and 3D perception will be discussed, including LiDAR point-cloud reconstruction, multimodal 
sensor fusion, and learning-based vehicle characterization. Second, the seminar explores how vision-language 
models and domain-informed AI can bridge physical measurements and semantic understanding of complex 
transportation environments. Third, recent advances in roadside LiDAR-based cooperative perception and 
safety auditing will illustrate how infrastructure intelligence can improve environmental observability, 
characterize road-user interactions, and support safety assessment. Finally, the seminar will highlight emerging 
opportunities in Physical AI, including occupancy-based world models, behavior-aware prediction, and 
physically grounded traffic representations. These developments point toward intelligent infrastructure capable 
of anticipating traffic dynamics and supporting safety-critical decisions in connected and autonomous mobility.
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