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Abstract:

unification between the tunnel portal and the natural

In order to improve the coordination and

environment, the color theory and image processing
technology are applied to study the color coordination of
highway tunnel wall portal with the environment in China. In
this paper, by conducting a survey questionnaire and
introducing the hue coordination theory, the design criteria

for the color coordination of tunnel portals are constructed,
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that is, the hue conforms to the harmonic coordination type,
and the saturation and lightness are both weak contrast types.
Based on this criteria, a quantitative design method for
tunnel wall portal color is proposed. The cluster analysis is
used to extract the color attributes of the tunnel entrance
environment image and convert them into the HSV (hue,
saturation, value) color space. The hue harmonic type is
analyzed, the saturation and lightness are calculated, and
the value range of the three attributes of the portal color is
determined. A case study of an existing tunnel is conducted
using the color design method, and the coordination
evaluation results are consistent with the subjective
questionnaire results, which verifies the feasibility and
effectiveness of the method and provides a scientific basis for

the design of new tunnel portals.

Key words: tunnel portal; color design; coordination

theory; environment; image processing
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Tab. 1 Statistic of color difference in three major

partition environments
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Fig. 1 Portal cases of tunnel

2.2 ZER%it

(DEAFE

PHWFLE AL D 64 By, S R 43 N, &
PE2VN, B A b3t 2. 1, 23 383050 21 AN AR (172
I AR HE 5 AR R 18~25.26~35,36~50 % 1 AKX
Iy 37.5 % .43.8 %.18. 8 % By . 0~4 . 4~10,
104ELL F A AES 5 40 % .37.5 96.22.5 Y. #%
PSR 62,5 Yo TR TR AN IE B AR
TR 2 A 2 AR B Rk

(2)R TR P 0

10 HZE BRI THRFEESEANIE 2 s, BREEH1 9 41, 20
HAY LRI 60 YL BRI BEFE T TR —4
BRI, U B A IR I TR R T B B B
walmlt . Fiah, WA REIEAEAER T 0 5 8 B AR
TR TEOL, A5 1 b i) B REIE , 2614 J T 2 AR T R PR X2 4]
1 A BRIE , 2200 10 Thi%) B BEE , R 0T A ERRETR Sttt i ih RO SR = 0 9 NI T 5 (1-A
I TR PR 25 R8T 20 Y. 2-A 3-A 4-B 5-B .6-A 7-A 8-B . 10-A) #7825 53H7,

100
80
60
40 B -

20

PSRBT BB T4/ %

B2 BXWhEEsT

Fig. 2 Statistics of color coordination



1320 6] 5% K 2 2 (A 4K BE 2 B

51 %

WE 3R, HEE AR 22 s DIARIE @ i
i, HUCR A ST e, 2 A2 by Ak
TR 2RI BE 2=k rh 55X LB, FLrh g5 %) et
J& 7 88. 9%, 55 %F FLIARE (5 66. 7 %4,

—
(e
<@,

g

Eile
()

TxfLL

[0)e}
©)
T

X EE R

(o]
.
T

ST L

S
=

Do
()
T

IIMTEERA B BRI BT L/ %

&

akil ikl i)

3 BESH
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Fig. 4 Eight types of hue harmonic coordination
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