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Abstract 
To improve visibility of fallen objects in expressway tunnel, we optimized the ratio of the horizontal to the 
vertical illuminances based on subject experiments using a model tunnel. To increase surface luminance 
contrast between an object and road surface, the vertical illuminance was increased. In the case of the 
luminance contrast was higher than 1.32, the objects whose reflectivity is over 10 % were recognized by all the 
research subjects. On the other hand, increase in the horizontal illuminance did not affect the surface luminance 
contrast and did not improve the visibility. In conclusion, the surface luminance contrast is the most important 
index to evaluate the visibility under the reverse silhouette view and enhancement of the vertical illuminance is 
an effective way to improve the visibility which is necessary to the safe traffic environment. 
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Fig.1 Relationship between negative or positive contrast 

viewing and visibility. 
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Fig.2 Schematic structure of the visibility evaluation with 

1/24 scale tunnel model. 
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Fig.3 Luminance of target and background location on the 
pavement. 
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Fig.4 Objects and reflectivity (Size: 0.8×0.8cm). 
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Fig.5 Visibility evaluation results 
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Fig.6 Measurement result of luminance contrast, evaluation value of visibility, and pictures. 

(Pro-beam angle: 80 deg.) 
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Fig.7 Measurement result of luminance contrast and pictures. 

(Symmetric beam) 
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Fig.8 Measurement result of luminance contrast and pictures. 
(Pro-beam angle: 80 deg.) 
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