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Infrastructure-based Perception Systems

Abstract

The iteration of IPerSense focuses on infrastructure-based perception systems for connected and automated
mobility.

Future automated and connected vehicles increasingly rely on infrastructure-based perception to overcome
line-of-sight limitations of onboard sensors, enhance redundancy in distributed sensor networks, and enable
reliable, uncertainty-aware state estimation at safety-critical locations. By offloading part of the perception task
to the infrastructure, road operators can detect occluded road users, support cooperative maneuvers, and provide
trusted situational awareness to vehicles and traffic management centers.

Infrastructure-based perception systems use roadside units equipped with cameras, lidar, radar, and in-road load-
sensing technologies. In-road sensors capture tire contact patches and dynamic wheel loads within the pavement,
complementing overhead bounding-box sensing with axle configurations and traffic-induced forces. These
measurements support safety applications and the development of digital twins of road infrastructure.
Validation of these systems spans three levels: simulation, small-scale experimentation, and full-scale
deployment. Simulation enables rapid prototyping, while small-scale testbeds provide an intermediate step
between virtual studies and costly field trials.
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