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ABSTRACT

Purpose: In this study, the luminance measurement analysis results of the smoke generation state are
considered for visual signal display light color for real-time escape guidance in the underground com-
mon area. Method: We will analyze the scattering characteristics of light in the atmosphere and optical
technology based on the visibility theory, and try to classify the elemental technology as a guidance
function through a prototype of a visual signal display device for evacuation guidance. Result: In the
experiment conducted under the smoke-generating condition, the results were derived with low
luminance ratio and good visibility in the order of red, green, and yellow. However, this result is
different from general lighting in which color rendering is considered, and is limited to signals for
signals and detection. Conclusion: A conclusions were drawn by reflecting both the luminance
measurement results in the smoke generation situation and the preference survey results conducted in
previous studies for the light color of the visual signal for signal and detection. When events such as
smoke occur, it is better to use the escape guidance visual signal in red or green.

Keywords: Visual Signal, Underground Common Duct, Light Source Color, Luminance, Escape
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Fig. 2. Prototype for luminance analysis

Table 1. Specifications of LED emergency visual signal light
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Drive Duty 113 1/2Duty
AL~ SMPS 200W
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Table 2. Visibility analysis on light color of display
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Table 5. Luminance analysis result by light color of visual signal according to event occurrence

A 9= axd
71 E(a) -2(b)
1 2,689 128,800
2 2,695 128,600
30z 7HA 3 2,690 128,900
e ;HJ% =4 4 2,690 128,800
B PGt ed/m’] 5 2,697 128,900
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SSIM
0.7496
0.6745
0.5199

PSNR
27.39
21.56
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23.07

Table 7. PSNR and SSIM analysis results
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