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The effect of tunnel light source and tunnel light color to

drivers’ visual performance

DENG Min, DAI Yanming
(CCCC Second Highway Consultants Co., Ltd. Wuhan 430000, P.R.China)

Abstract: Brightness and illuminance level are the only factors to be considered in the present tunnel
lighting specifications and standards of CIE and countries all over the world, but color temperature, color
rendering index and light spectrum distribution can also influence visual effect. We selected two tunnels to
carry out a small target identification experiment and a color temperature reaction time test, and then
analyzed the effect of tunnel lighting CRI (color rendering index) and CT (color temperature) on the
driver’s visual performance. The outcome shows that the bigger the CRI, the better the driver’s visual
performance is. For light sources with the similar spectral energy distribution, when the background
brightness is the same, the more short waves in the light sources, the better the visual performance is.
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Table 1 Light parameters of experimental tunnels

W 18 4 I — BB AKEE Re HHEE/ (ed e m?)
1 HPS 23 3.2
2 LED 80 1.93
2 HPS 60 5.39
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Fig.1 Sketch of experiment
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Table 2 Relative coefficients of illuminance

, W E/Ix
— i A H Ra
300<CE<500 E <300
80>Ra =60 1.20 1.25
60>Ra =40 1.30 1.40
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Fig.3 Recognition rate of small target with different light sources
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Fig.4 Relationship between the average reaction

KT B BN B[] 45 @3k 2 700 KA S 98 6 kT T 1 BN it
[i) 22 2 BER L T T 8 (0 R 2 (5 04 H As DB BE % SO I ) 22 22
BN o X BEWT X T S B 18 U R% T8 BTN A 2R LB IR 8] A g BEAR 48 AR . e R Y 5K T SO6 AT HE AR
Ol Y SR R ST IR ROR 4 . R 475 I8 T8 % b AT RE M B A A 4 B L 2 RS ) A (S R AT
D R AR L D A9 P g L TR T I DR ) TR I R ARG S T

time and background luminance



144 TRKEFFIR % 39 %

315 —=— 2700K 325 —=—2700K
—e— 6400K —e—6400K
310 | 30|
305 |
g E3st
= 300 | =
E E 310 |
=295 | .
X X 305 |
290 |
300 |
285 |
295 |-
280 L— . L - L L | . . . . . . .
10 15 20 25 30 35 40 1.0 15 20 25 30 35 40
HRSEE (cd - m?) HEEL  (cd - m?)
(a)a B 65E (b)E LB
320 —a—2700K 325
—e—6400K —=—2700K
315} —e— 6400 K

320

W
—_
(=]

SR B[] /ms

NN N W oW

X ¥ v & 3

hA S & 38 &

SR [ fms

N w W w w
e & & = =
& 8 & 5 &

R

1 1 1 1 1 ]
1.0 1.5 2.0 2.5 3.0 35 4.0 .0 1.5 2.0 2.5 3.0 35 4.0
HHSERE (cd - m™?) HRSEEE (cd - m?)

()M BOERE (d)&RaoLsE

280
275

290
1

Es5s NAENFRGEERERNIRENEBSESZSENXR
Fig.5 Relationship between the reaction time and background luminance of different color target
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