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Design and Implementation of Intelligent Monitoring Software System for Tunnel Lighting
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2. School of Information Science and Technology, Dalian Maritime University, Dalian Liaoning 116026, China)

Abstract: In order to design and implement a “vehicle enters, light brightens, vehicle leaves, light
darkens” software system for tunnel lighting intelligent monitoring, vehicle behavior detection sensors,
environmental information perception sensors, surveillance cameras, dimming controller, and LED luminaries
are used as the hardware foundation of the system. The aim of software system is lighting energy-saving and
intelligent control. The demand luminance of each tunnel zone is calculated according to the tunnel lighting
design rule based on tunnel exterior environmental luminance, traffic volume and vehicle speed. The actual
luminance of the pavement in each zone of the tunnel is measured through image processing. The method of
adaptive closed-loop feedback luminance adjustment is adopted to effectively adjust tunnel lighting luminance
on the basis of the actual and demand luminance in the tunnel. The status of tunnel luminaries ( work or does
not work ) can be determined by analyzing the overall uniformity of road surface luminance, and luminaries
can be maintained timely. The monitoring software has been implemented in Chibai Tunnel (right hole) in
Tonghua City, Jilin Province. Three days with same traffic and weather conditions are selected during the
implement to compare energy consumptions of the method of intelligent monitoring software system, sequential
control method and the method of all luminaries lit on. The result shows that the method of intelligent software

system control can save at least 40% energy compared to sequential control method and at least 50% energy
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compared to the method of all luminaries lit on besides it can also ensure drivers’ safety and comfort.

Key words:; tunnel engineering; sofiware system design; intelligent control; monitoring software; image

processing
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Fig. 1 Hardware structure of tunnel lighting intelligent monitoring system
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Fig. 2 Software structure of tunnel lighting intelligent monitoring
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Fig. 3 Operation diagram of tunnel lighting intelligent

monitoring software system
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Fig. 4 Flowchart of brightness solution module
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Fig. 5 Flowchart of vehicle detection in tunnel
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