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Research on Energy-Saving Control Technology for Expressway Tunnel
Lighting Based on the Internet of Things

Zheng Jun, Liu Haiyan, Yan Jiayuan
GuiZhou Polytechnic Of Construction, Guiyang, Guizhou 551400

Abstract : In response to the requirements for safe lighting and energy conservation in tunnels, this paper
proposes a tunnel lighting compensation model that responds to changes in vehicle speed and traffic
flow, and develops an intelligent dimming control algorithm model accordingly. An intelligent tunnel
lighting control system is researched and developed based on the Internet of Things (IoT). The system
is equipped with terminal devices including a main control radar, section radars, and section dimming
control boxes. On the basis of conventional dimming, it adds an accompanying section automatic
dimming control function, achieving a safe and energy—saving lighting effect characterized by "lights
turn bright when vehicles approach, dim when vehicles pass, and adjust dynamically following vehicle
movement". Through testing and analysis conducted in a 2,060—meter—long bidirectional expressway
tunnel, the results show that the system has high reliability, and its energy—saving rate is increased by
more than 50% compared with conventional dimming control systems.
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