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Abstract

Against the background that traditional street lamps, as traffic infrastructure, have a single function
and lack the ability to link with other facilities, this project focuses on the research and development
of a traffic accident monitoring system, aiming to improve the level of road traffic safety. At the per-
ception level, a millimeter-wave radar sensor is adopted to monitor the real-time changes of vehicle
speed and accurately capture the sudden deceleration situation. At the energy level, monocrystalline
silicon solar panels combined with lithium battery packs are used to realize solar power supply, which
can ensure the system’s continuous operation for multiple days even on rainy days. It also has an in-
telligent power consumption control function: it automatically enters the deep sleep mode when no
vehicles are detected, and wakes up instantly once the targets are identified. Data processing relies
on the combination of STM32H7 and radar preprocessing chips. In terms of the alarm function, it not
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only issues sound and light warnings, but also remotely reports alarm information to the traffic man-
agement center via NB-10T/5G, thus achieving multi-level alarm triggering.
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Figure 1. Alarm system circuit diagram
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Figure 2. Street lamp model diagram
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Figure 3. Structural section view
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Figure 4. Software program flow chart
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