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Abstract This study mainly investigates color constancy under RGB-LED light sources by visual psychophysics
experiments. In the experiment, the subject is instructed to classify 240 Munsell surfaces under the neutral and four
chromatic (red, green, blue, and yellow) illuminants produced by a RGB-LED lamp. The experimental results
show that color constancy for each color category is relatively good when the light changes from the neutral to red
and green, which is close to that of traditional broadband illuminants; color constancy for brown, red, yellow, and
orange categories is bad when the light changes from the neutral to blue; color constancy for brown, red, and
orange categories is bad when the light changes from the neutral to yellow. Overall, the color constancy under red
and green illuminants is better than that under blue and yellow illuminants. These results can provide a reference for
the design and application of RGB-LED light sources in practice.
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Table 1 Euclidean distances of centroids of nine color categories in CIE 1976 «'v’ chromaticity diagram obtained

by two experiments which use neutral illuminant for each subject

Euclidean distance

Category
Sub. #1 Sub. # 2 Sub. # 3 Sub. # 4 Sub. #5 Sub. # 6 Sub. #7 Sub. #8 Sub. #9
Red 0.005 0.001 0.013 0.007 0.008 0.005 0.027 0.029 0.028
Green 0.004 0.001 0.008 0.004 0.013 0.005 0.006 0.007 0.002
Blue 0.002 0.003 0.006 0.008 0.013 0.003 0.004 0.008 0.001
Brown 0.013 0.003 0.004 0.007 0.028 0.015 0.007 0.013 0.007
Purple 0.005 0.013 0.011 0.010 0.002 0.012 0.012 0.025 0.006
Pink 0.011 0.014 0.002 0.002 0.003 0.012 0.036 0.005 0.032
Gray 0.005 0.001 0.008 0.002 0.004 0.004 0.002 0.002 0.007
Yellow 0.008 0.017
Orange 0.023 0.044 0.063 0.058 0.014
35 35
@ O neutral illuminant () Oneutral illuminant
£ 30T mred illuminant £ 30 @mblue illuminant
& %5 m green illuminant 5’25 I m yellow illuminant
g g
=] =]
£20 20
& &
% 15 215
: :
210 210
& &
5 5 .l
0 ' 0
(0]

8 oot
R BR P GY PK O Y
Color category

R BR P GY PK
Color category

Bl 5 HEEOIH RS BN AREQI MDWES. (LM OXEELE T 7 S WEE T BIE; (b) ¥ 6%
EOETRSEI T 5 AN E W TFME, IRELFRRMEH MBEMIAERE, G868, B. 6, R4 60, BRAZ A, P
£60,.GY KO, PKHEO MO, Y A

Fig. 5 Response frequency of each color category. (a) Average data of 7 subjects in experiments which use red and green

illuminants; (b) average data of 5 subjects in experiments which use blue and yellow illuminants. Error bars represent

standard error of mean. G: green, B: blue, R: red, BR: brown, P: purple, GY: gray. PK: pink, O: orange, Y:
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(b) overall angular deviations under four chromatic
illuminants. Data in Fig. 8(a) and Fig. 8(b) are
average values of subjects. Error bars represent

standard error of mean
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Fig. 9 Average color difference between simulated spectra and the value under neutral illuminant in this study over 240

Munsell surfaces when the peak wavelengths of blue, green, and red LEDs are different. (a) Blue LED; (b) green

LED; (c) red LED. Error bars represent standard deviations
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