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Study on the Tunnel Lighting of Tunnel Interior Material

Based on the Pupil Changes

Pan Guobing, Liu Zhen, Liu Yi, Zhao Ningyu
(School of Civil Engineering, Chongqing Jiaotong University, Chongqging 400074, P.R.China)

Abstract: In the tunnel operation, the tunnel lighting system is the key component about the road safety and
comfort, it is also the biggest energy consumption. The tunnel lighting system must meet drivers’ visual demands. At
present, domestic research on the tunnel lighting is most concentrated in the light source itself, while the reflected
light from tunnel side wall’ s auxiliary function is ignored. Through massive investigation and research on tunnel
lighting technology and method at home and abroad, the eye tracker and spectrometer etc was used, a series of models
and real vehicle experiments based on drivers pupil reaction was carried out. At last we discussed and summed up
tunnel interior material lighting booster action mechanism, which provided design ideas and reference for tunnel
interior material auxiliary popularization and application in tunnel lighting system.
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Fig.1 Simulation device of tunnel lighting environment
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Table 1 Experimental parameter
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Fig.2 Comparison of average pupil diameter between three interior materials under the high pressure sodium lamp lighting
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Fig.3 Comparison of average pupil diameter between three interior materials under the LED lighting
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Fig.4 Eye tracking glasses recording video

capture of Chongqing Nanshan tunnel experiment
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Table 2 Tunnel condition in tunnel experiment
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Fig.5 Influence of interior materials on pupil diameter in tunnel portal segment
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Fig.6 Influence of interior materials on pupil diameter in tunnel middle segment
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