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Abstract

The propose of this study investigated the reproduction of color image on a CRT
monitor, for a range of different values of monitor gamma. We have used the
GOG(gain-offset—-gamma) model of the behavior of CRT. Color difference have been
computed in a color space, based on the CIELAB color appearance model. The 133
patch defined linearly color sample and 24 patch defined printing color target were
used, and were subjected to the influence of nine different gamma value.

The result shows that netural color is increasing the decrease range of luminance
black color than white color. These results concern correct in the context display of

color reproduction.,
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Table 1. Sample Measurement using Colorimetrically Characterize in Display System

dr/255 | dg/255 | db/255 X Y (Lm/m) z
1 0 0 32.83 16.91 1.83
0 1 0 28.11 55.45 9.33
0 0 1 14.42 6.81 74.85
0.0000 0.00 0.00 0.00
0.0314 0.08 0.10 0.09
0.0627 0.21 0.24 0.21
0.0941 0.43 0.49 0.47
0.1255 0.74 0.80 0.84
0.1569 1.24 1.30 1.43
0.1882 1.94 2.04 2.21
0.2196 2.68 2.83 3.06
0.2510 3.59 3.78 4.23
0.2824 4.77 5.01 5.47
0.3137 5.98 6.28 6.86
0.3451 7.36 7.72 8.40
0.3765 8.84 9.28 10.13
0.4078 10.561 11.14 12.12
0.4392 12.41 13.09 14.22
0.4706 14.47 15.22 16.55
0.5020 16.74 17.55 19.14
0.5333 19.18 20.25 21.88
0.5647 21.81 22.95 24.84
0.5961 24.43 25.74 27.95
0.6275 27.41 28.80 31.34
0.6588 30.77 32.37 35.31
0.6902 34.05 35.76 39.08
0.7216 37.47 39.35 43.15
0.7529 40.96 43.04 46.93
0.7843 44.72 47.03 51.34
0.8157 48.55 51.18 55.52
0.8471 52.58 55.37 60.27
0.8784 57.03 59.91 65.32
0.9098 61.69 65.01 70.67
0.9412 66.60 70.04 76.17
0.9725 71.48 75.13 81.89
1.0000 75.89 79.77 87.49
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Fig. 2. Opto-electronic transfer function of CRT Display.

Table 2. Comparison Gain, Offset and Gamma between ideaical CRT Display and Real
measured CRT Display
Ideaical CRT Display Real Measured CRT Display
Red Green Blue Red Green Blue
Gain 1.0000 1.000 1.000 1.0134 1.0111 1.0044
Offset 0 0 0 -0.0131 -0.0108 -0.0070
Gamma 2.200 2.200 2.200 2.1451 2.1509 2.1698
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Fig. 3. Predicted L" for different gamma values.

3-2-2. Target2 o] &3 Az

GretagMacbheth®| Color Checker 24714 A& o] &3lo] 4 (6)2] GOG R4 &3}
Ak WA Y ANF kel CIE Labgte A3z, GOG U“‘—% o] &3l AAHE CIE
Labgt Ako)e] Mz} AE™,E +3ty. 2 23 E table 3, fig. 49) JeEhAAT Table 3
o] A3} o] black A A 3441582 7HF AL AxE Ao, yellows} greeno)
EgEo] v AR A9 thE ) u 5014 MAE Yehfdoen £3] yellow
A= 9ol el & AAE YERTE WA GOG Ede] H&ojA & MAE 1}
Hule Zeo 4% &utE AdS fste] RrhE BvA we] At dadtgy A}

lA

mo

g¥9%. iy AAFHezr  Folxm  3xe  root mean square error A
AE* _ ZAE*zab
( abrms = | Ng Yo7 AAksta, Hyt Mzabrh 251398 453 d3E velA

e 3 2 g % s T o ° < z ° z s @ @ o i %
2 5 & 8§ £ § & 2 & § § = & 5 2 : 8 ° 3 o 08
¢ L = 5 & &5 58 2 5 2 5 3= s 3 § £ 5 £ 3 &
£ z 3 & fr K < & o > > S 2 £ 3 Ed
= @ @ @ Iy = 4 z © = z 2 z >
o3 > 2 g g s o Ed 2
@ 3 I g K g
Fig. 4. Color difference of 24 color patch.



shay ol eha] =) 2371 A& 2000,

Table 3. Comparison Color Difference of Target Measurement and GOG Model

Target Measurement GOG Model )
Target Name AE
L a b L a b

Dark Skin 39.2416 11.3213 12.2520 | 43.9031 12.0613 13.9786 5.0258
Light Skin 64.6918 11.3562 14,5370 | 70.9770 12.7955 15.8276 6.5758
Blue Sky 51.2901 -1.1151 |-19.1079 | 56.5697 —-1.0448 | -20.0333 5.3605
Foliage 46.8694 41652 |-25.9339 | 52.0056 4.2158 |-27.0899 5.2650
Blue Flower | 56.1778 9.3334 | -20.9703 | 61.8668 10.1412 | -22.4239 5.9271
Bluish Green | 68.4897 | —-25.5344 -0.1932 | 75.2014 27.8164 0.6053 7.1339
Orange 60.1319 22.7693 52.1070 | 66.1430 24.7947 56.3692 7.6422
Purplish Blue | 33.0059 21.05628 |-20.5388 | 36.9518 23.4003 | -22.0899 4.8463
Moderate Red | 51.4048 36.1043 11.9663 | 56.8187 39.3493 13.2810 6.4474
Purple 33.0276 20.9595 |-20.5902 | 36.9518 23.4003 | -22.0899 4.8586
Yellow Green | 69.1908 |-21.8480 51.4464 | 75.9241 23.5727 55.8988 8.2544
Orange Yellow| 68.6497 9.9809 59.1504 | 75.3178 11.2056 63.9158 8.2868

|

Blue 32.1908 19.3304 | -45.4438 | 36.0273 21.1052 | -48.9676 5.5033
Green 54.3964 | -34.8624 29.1947 | 60.1018 | —38.0066 31.7970 7.0149
Red 41.6577 44.5963 21.5261 | 46.1476 48.4109 23.8614 6.3375
Yellow 76.5820 —-2.5820 70.7942 | 83.9235 -2.9414 76.7658 9.4703
Magenta 51.7126 40.7487 | -13.8571 57.0637 44,1295 | -14.6509 6.3792
Cyan 51.3934 | -20.3473 | -23.8084 | 56.7337 |-22.4827 |-25.1100 5.8969
White 89.5520 -0.0390 0.2091 | 97.7574 0.2062 0.4482 8.2126

Netural 8 77.1011 0.4913 —-0.0831 | 84.5878 0.7040 0.1357 7.4929
Netural 6.5 64.9546 0.5160 -0.5767 | 71.2453 0.3889 0.0101 6.3192
Netural 5 51.7353 -0.1227 0.3216 | 57.0909 0.2417 0.4925 5.3707
Netural 3.5 37.5537 -0.0216 -0.2747 | 42.1286 -0.1433 0.2831 4.6104

Black 23.2369 0.0258 -0.8781 | 26.5250 —0.1448 0.1236 3.4415
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Table 4. Root Mean Square Error according to Variety of Gamma

Gamma 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

AE o [4.0323(3.5905|3.1601(2.7695]2.541412.6504|2.9368|3.2272|3.4978
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Fig. 5. Variety of lightness values in achromatic color according to variety of gamma.
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Fig. 6. Color difference of main color according to relative sensitivity.
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