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Abstract

To address issues such as high energy consumption and low intelligence in campus lighting systems,
this paper proposes a novel smart streetlight system integrating solar photovoltaic technology, BMS
battery management, multi-mode intelligent control, and LoRa wireless communication for campus
applications. The system adopts the STM32H743 microcontroller as the main control chip and com-
bines a tri-mode integrated dimming algorithm (“light control + time control + motion sensing”)
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with the Kalman filter algorithm to process information from indoor and outdoor data transmission
channels. This enables precise control of photovoltaic panels, sensors, and LED modules. We plan
to install five prototype units on campus for a 30-day trial. Through comparison with traditional
streetlights, we will evaluate the improvements and performance enhancements of the proposed
system. The system demonstrates good stability and cost-effectiveness, showing promising poten-
tial for broader application and promotion.
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Figure 1. Three-layer architecture of the system
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Figure 2. Main program flow chart
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Figure 3. Logic decision flow chart of multi-mode integrated control algorithm
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