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Watching environmemt-independent color reproduction
system development based on color adaption

S.A.Ahn, *]J.P.Kim, S.C.Ahn

*Division of Image & Information, College of Engineering, Pukyong National University
**Department of Information and Computer Sciences, Chiba University

Abstract

As information-communication network has been developed rapidly, internet users’
circumstances also have been changed for the better, in result, more information can
be applied than before. At this moment, there are many differences between real
color and reappeared color on the CRT. When we observe a material object, our
eyes perceive the multiplied form of light sources and nature spectral reflection.
However, when the photographed signal is reappeared, illumination at that time of
photographing and spectral reflection of a material object are converted into signal,
and this converted RGB signal is observed on the CRT under another illumination.
At this time, RGB signal is the reflected result of illumination at that time of
photographing. Therefore, this signal is influenced by the illumination at present, so
it can be perceived another color.

To accord the color reflections of another color source, the study has been
reported by S.C.Ahnm, which study is about the color reappearance system using
neuron network. Furthermore, color reappearing method become independent of its

circumstances has been reported by Y.Miyakem. This method can make the same
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illuminations even if the observe circumstances are changed. To assume the lght
sources of observe circumstances, the study about color reappearing system using
CCD sensor also have been studied by S.C.Ahn™®

In these studies, a population is fixed, first, on ab coordinates of CIE Lxa*b*.
Then, color reappearing can be possible using every population and existing digital
camera. However, the color is changed curvedly, not straightly, according to value's
changes on the ab coordinates of CIE L*axb*, To solve these problems in this
study, first of all, Labeling techniques are introduced. Next, basis color—it is based
on Munsell color system——is divided into 10 color fields. And then, 4 special color—
skin color, grass color, sky color, and gray—are added to the basis color. Finally, 14
color fields are fixed. After analyzing of the principle elements of new-defined-color
fields' population, utility value and propriety value are going to be examined in

3-Band system from now on.
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The hue of the these samples are R, but
located in the YR’s hue area.

Mo o

This same hue area is skin color

Fig. 1. Classified same hue area by using hue angle (Enlarged same hue area for RP, R,
and YR hue).

2-2. 8| A8 FA94839 mAG B

A 74e o8 BUMY R AT BN 23 Pde 4% 24
e FFssAR dolguols FHel ojelgd Mo B4 WETo W7t ojede

_45_



sharelafeh el 4 217 A|2%F 2003

el
R
™
=0
=
oV

o
7o

Rdat7] A%k ol

3

o
n =2

o meA ol EA

0]
P

A ol

ol

A}

e 2ige

1437 4

=)

i

B
A

£y

n
el

ol

Tel Fugo

2]
]

5

wir

chromaticity

Fig. 2. The same hue region for the Munsell color patch(The a’-b *

coordinates of the hue region for the R’s hue).
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Fig. 3. Boundary function f,(@,b) and f.(ab) .
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Fig. 4. Labelled R and YR's hue region.
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Fig. 5. Block diagram of the estimating spectral reflectance for RGB signals.
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Table 1. Cumulative contribution ratio of from the 1lst to the 3th principal
components for the created the nonlinear same hue populations

. o Cumulative contribution
o . Cumulative contribution .
Contribution ratio of . ratio of
ratio of the 1st and the
the 1st PC. from the lst and the 3th
2nd PC.
PC.
R 75.4 97.8 99.6
YR 82.0 98.7 99.8
Y 85.6 97.9 99 1
GY 91.2 96.9 99.3
G 94.4 99.2 99.7
BG 94 .4 99.4 99.8
B 92.3 99.3 99.7
PB 93.0 98.6 99.8
P 92.8 98.4 99.5
RP 84.4 98.8 99.5
Skin color 93.4 99.2 99.8
Sky color 97.4 99.5 99.9
Grass color 99.5 99.8 99.9
Gray 98.7 99.7 99.9
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Fig. 7. Average spectral reflectance for the created same hue regions.
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Table 2. Comparison of the measured value and estimated value.

Measured Value Estimated Value
No. . . . AE MSE
L, a; b * L, a: bo* ab

Al 24.99 8.81 3.06 4.99 8.81 3.05 0.00 0.01
B2 25.17 15.22 14.43 | 25.17 15.22 14.43 0.00 0.01
Cc3 29.77 9.01 | 2386 | 29.77 9.01 23.86 0.00 0.01
D4 27.91 -3.16 | 2243 | 2791 -3.16 | 22.43 0.00 0.02
E5 45.00 | -9.50 | 14.76 | 45.00 | -9.50 14.76 0.00 0.02
F6 27.09 | -27.25 | 9.33 27.09 | -27.25| 9.33 0.00 0.00
G7 30.30 [ -36.54 | -356 | 30.30 | -36.54 | -3.56 0.00 0.01
H8 34.23 | -22.77 | -27.70 | 34.23 | -22.77 | -27.70 | 0.00 0.02
I9 68.29 1.56 -2.10 | 68.29 1.56 -2.10 0.00 0.02
J10 69.31 7.52 =7.77 | 69.31 7.52 -7.77 0.00 0.04
K11 73.18 | 22.89 | -13.81 | 73.18 | 2289 | -13.81 | 0.00 0.07
L12 75.04 | 32.53 | -4.17 | 75.04 | 32,53 | -4.17 0.00 0.07
Al3 88.32 0.86 1.61 88.32 0.86 1.61 0.00 0.02
Bl4 83.57 1369 | -8.16 | 83.57 13.69 | -8.15 0.00 0.04
C15 82.86 | -3.87 | 26.35 | 82.86 | -3.87 | 26.35 0.00 0.02
D16 65.53 0.91 2.90 65.63 0.91 2.90 -0.00 0.02
E17 73.29 | 26.45 19.25 | 73.29 | 26.45 19.25 0.00 0.07
F18 55.86 | -27.32 | 1893 | 55.86 | -27.32 | 18.93 0.00 0.01
G19 49.99 17.67 | -35.70 | 49.99 17.57 | -35.70 | -0.00 0.04
H20 71.65 5.24 26.15 | 71.65 5.24 26.15 0.00 0.02
121 65.85 15.56 19.44 | 65.85 15.56 19.44 | -0.00 0.02
J22 64.59 17.03 18.86 | 64.59 17.03 18.86 0.00 0.02
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Fig. 8. Comparison of measured and estimated spectral reflectance of FUJI Color.
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