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With the acceleration of urbanization, China's urban transportation systems face core challenges
including inefficient congestion management, inadequate safety warning coverage, and delayed health
monitoring of road infrastructure. The establishment of intelligent transportation systems has become
crucial for addressing these issues in the new era. This study proposes a smart curbstone system
integrating three—dimensional perception, intelligent warning, and coordinated regulation. Transcending
the static functionality of traditional curbstones, the system constructs an "air-road—ground" tri—
dimensional perception architecture through multi—-source sensor fusion technology. It enables real-time
monitoring of traffic flow, vehicle behaviors, pedestrian dynamics, and road structural conditions. By
combining edge computing with a cloud-based collaborative platform, the system achieves dynamic
analysis of comprehensive traffic situations. Based on low-cost roadside facility modifications,
it realizes closed-loop management encompassing traffic perception, risk warning, congestion
mitigation, and infrastructure maintenance. This innovative solution provides technical support for
enhancing operational efficiency and safety of urban transportation systems, demonstrating extensive
applicability and significant engineering implementation value.

intelligent transportation systems; proactive safety warning; cooperative vehicle-
infrastructure system; adaptive signal control technology; bi-directional hazard
notification; smart roadside unit
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