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Energy saving fuzzy control system for expressway tunnel lighting

Zhang Weigang' Qu Shaocheng' Qin Tianzhu' Huang Zhilong' Liu Gao’

(1. Department of Electronics and Information Engineering, College of Physical Science and Technology, Central China
Normal University, Wuhan 430079, China; 2. Guangzhou BingoTech Co. , Ltd. , Guangzhou 510000, China)

Abstract: The design of energy saving fuzzy control system for expressway tunnel lighting is discussed in this paper. Based on fuzzy
control theory, an energy saving system for expressway tunnel lighting is designed. Firstly, the illumination intensity of the outside of
expressway tunnel and the flow of tunnel traffic are measured on line. Then an adaptive control strategy is presented to adjust the lights
in tunnel inlet and tunnel outlet, which can avoid “tunnel black hole effect” and “tunnel white hole effect”. Furthermore, a simple
control method is proposed to adjust the lights inside tunnel. Finally, the practical running indicates that the proposed system meets the
tunnel lighting design specification, and works stable. It can reduce 22% lighting energy compared with that of the same time interval ,
and has popularization value.
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Fig.1 Tunnel segment
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Table 1 Tunnel lighting specification
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Fig.2 Energy saving system structure of expressway

tunnel lighting
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Fig.3 Energy saving system topology of highway tunnel lighting
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Table 2 Fuzzy state digitization
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Table 3 Fuzzy control rule of tunnel lighting energy

saving system
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Table 4 Tunnel segment lighting control based on

fuzzy control
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Table 5 Fuzzy control rule for lighting energy saving

system of middle section
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Table 6 Segment control rule for lighting energy saving

system of middle section
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Fig.4 Tunnel luminance curve in November 9th
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Fig.5 Tunnel luminance curve in November 11th
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Fig.6 Luminance curve of tunnel inlet section 2 in November 9th
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Fig.7 Luminance curve of tunnel inlet section 2 in
November 11th
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Fig.9 Luminance curve of tunnel transition section
1, 2 in November 11th
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