HARERAA Y - 28 A 2 #gd #F 47 (1)

ARERNA 9 - 29 FA9 A
Belo) B AT (1)

z742T, DA, 7+

Tezdeta Fogs APy, AgAgB 39
(20073 498 99 A4, 2007d 5€ 79 HF +HE A=)

A Study on Color Management of Input and
Output Device in Electronic Publishing (1)

Ga-Ram Cho', Jae-Hae Kim*, Chul-Whoi Koo
TDivision of Image & Information, College of Engineering, Pukyong National University,
Human Resources Development Service of Korea, Seoul
(Received 9 April 2007, in final from 7 May 2007)

Abstract

In this paper, an experiment was done where the input device used the linear
multiple regression and the sRGB color space to perform a color transformation. The
output device used the GOG, GOGO and sRGB for the color transformation.

After the input device underwent a color transformation, a 3 X 20 size matrix was
used in a linear multiple regression and the scanner’s color representation of scanner
was better than a digital still camera’s color representation. When using the sRGB
color space, the original copy and the output copy had a color difference of 11.
Therefore it was more efficient to use the linear muitiple regression method than
using the sRGB color space.

After the input device underwent a color transformation, the additivity of the LCD
monitor's R, G and B signal value improved and therefore the error in the linear
formula transformation decreased. From this change, the LCD monitor with the GOG

model applied to the color transformation became better than LCD monitors with other
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models applied to the color transformation. Also, the color difference varied more than
11 from the original target in CRT and LCD monitors when a sRGB color

transformation was done in restricted conditions.
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Fig. 1. Test target for use in experiment [(a) IT 8.7/2 target, (b) linear target].
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Fig. 2. Input device RGB to CIELAB color transformation methods.
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Table 1. The Variable Values of GOG, GOGO Model in CRT & LCD

Model DlSp.l ay Channel Gain Offset Gamma Offset
Device
R 0.9836 0.0185 2.2547 -
CRT G 0.9953 0.0041 2.1983 -
B 0.9996 0.00003 2.1844 -
GOG
R 1.0049 -0.0040 2.1947 -
LCD G 1.0066 -0.0075 2.1879 -
B 0.9947 0.0058 2.2794 -
R 1.0125 -0.0119 2.2189 0.0012
CRT G 1.0211 -0.0208 2.1845 0.0019
B 1.0171 -0.0160 2.2197 0.0004
GOGO
R 1.0262 -0.0290 2.0434 0.0052
LCD G 1.0008 -0.0072 2.1118 0.0005
B 0.9900 0.0116 2.2006 0.0017
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Fig. 3. Output device RGB to CIELAB color transformation methods.
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Fig. 4. Non-linear response for input RGB value and output Y in scanner
[(a) R channel, (b) G channel, (c) B channell.
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Fig. 6. Color difference for increasing matrices size in input device
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Table 2. Results for Color Transformation Methods in Input Device

AE AE AE"
Method Input Device o @ e AL AC AH
Avg. Max. Min.

Scanner 11109 | 154979 | 0.1016 | 0.4729 | 0.6429 | 29783

Regression
Digital camera| 26348 | 29.0076 | 02715 | 15073 | 14909 | 2.3560

Scanner 11.7266 | 281681 | 06298 | 47012 | 82848 | 17.3603

sRGB

Digital camera| 183239 | 30.0331 | 44181 | 4.4484 [ 11.9987 | 49.6729
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Fig. 7. RGB to CIELAB color transformation results by GOG model

[(a) CRT monitor, (b) LCD monitor].
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Fig. 8. RGB to CIELAB color transformation results by GOGO model

[(a) CRT monitor, (b} LCD monitor].

._23_



FIAAE A A2BA A1E 2007d.

Fregency

L*

Fregency

4

Measured -~> Predicted

100
80
60}
40+
20t
a 0 N N L
0 5 10 15 2 % -100 50 0 50 100
Delta Eab b
Measured —-> Predicted Measured > Predicted
100 oot
80} 50 r
m *
o 0
40
-50
20
ol . . . 100} . . . .
-100 -50 o 50 100 -100 -50 u] 40 100
a* e
(a) CRT monitor
Measured -—> Predicted
100
ant
B0
40
20
0 L
0 5 10 15 100
Delta Eab
Measured > Predicted Measured > Predicted
100+ 100+
80 r S0+
6O}
2 O
401
&0}
20 L
o . . . 100}, . . .
-100 50 0 A0 100 -100 50 0 50 100
a* i

(b) LCD monitor

Fig. 9. RGB to CIELAB color transformation results by sRGB model

[(a) CRT monitor, (b) LCD monitor].
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