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Abstract :

Keywords :

Addressing the high risk of vehicle collisions and difficulties in perceiving traffic signals faced by
visually impaired pedestrians when crossing the street, this paper designs an assistance system
based on vehicle-road collaboration technology. The system leverages the vehicle detection
(location, speed) and traffic signal perception capabilities of existing vehicle-road collaboration
roadside equipment, achieving collaborative interaction with the visually impaired terminal host
through lightweight modifications. The visually impaired terminal adopts a cylindrical structure design,
integrating UWB positioning modules, IMU sensors, Bluetooth communication modules, and STM32
control units. It uses Kalman filter algorithms to fuse multi—source data to obtain precise location and
motion status, and generates multi-modal warnings based on pre—set rules, including vibration and
voice alerts. The roadside terminal adds UWB base station adaptation functionality to forward core
environmental data in a targeted manner. The vehicle—-mounted end responds to warning signals to
provide audio—visual alerts and assist with braking. The system achieves centimeter—level positioning
accuracy with end—to—end response latency below 100ms, effectively reducing the risk of visually
impaired pedestrians crossing the street and providing technical support for the construction of an
accessible transportation environment.

vehicle-road coordination technology; UWB positioning technology; visually impaired
people; crosswalk assistance device; intelligent warning system
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