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Abstract

This paper proposes a color sample selection method that produces a uniform distribution in the
display gamut plus a color reproduction method for using a uniform color sample.
In contrast to the conventional method, the proposed uniform color samples are selected in

CIELAB, a device-independent color space, instead of RGB (red, green, and yellow) or CMY {(cyan,
magenta, and yellow) space, device-dependent color spaces. To evaluate the performance of the
proposed color samples, they were applied to color space conversion using both a regression model
and neural network. As a result, in the case of a color sample of the same size, the color space
conversion method using the proposed samples showed a lower color difference for color conversions

using either neural or regression.
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Fig. 1.
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outputs in terms of CIELAB.
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Fig. 3. Initial sample points of a printer.
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Table 1. Maximum chroma of 6 primary

colors.
maximum chroma
ax b
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Table 2. Generalization test of neural network
for learning data and test data.

729 Learning 729 Test
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max 18 3
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min 0 min 0
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min 0 min 0
MSE(mean square
error) of CMY 31295 5.7599
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Table 3. Coefficients of regression function for color conversion from LAB to CMY.
729 samples, uniform in CMY space 729 samples, uniform in LAB space
coefficients C M Y C M Y

4o -4.3153 X 10” | ~7.6377 X 10° | -5.9477 X 10° | -3.6693 < 10° | -5.9337 %< 10" | -5.6522 % 10°
al 2502x10" | 4.0442x10" | 3.0177x10" | 2.1188x10" | 3.1379x 10" | 2.8462x 10"
a 1.0416 % 10" -9.4257 -3.1382 7.8890 -6.4277 2.3764

as 1.6528 -5.1403 | -2.3923x 10" 2.6931 -2.1679 | -1.9786%10"
as -2.7514x 10| 2.3647x 107 | -7.825x10“ [-1.8605X 107" | 1.4093x 10" |-5.5461x 107
as -2.3314x 10" -2.3156x10™"| 3.5232% 10" |-3.4057x107|-1.3799x 10 *| 2.1556 X 107
as -1.3977x107"| 15171x10™ | 6.2159% 107" [-4.6400X 107| 5.8348 X107 | 4.8454x 10
az -3.4964%x 107 | -5.8304 10" |-3.9614x 107 | -2.7713X 10" | -4.2583 X 10™" | -3.6517 % 10™*
as ~55079 % 107%| -1.5950 X 107#| 1.2597 % 107 | -3.9627 X 107%|~2.0059 < 10™*| 1.0986 % 10"
as -5.0189% 10| 1.2879x 107 | -1.8389X 107 |-3.1798 X 10| 1.3479x 107 |-1.2940x 10"
i 1.8921x10™ | 39018 10™ [-5.4162x 10| 3.7853x 107 | 2.4368x 10 * |-3.3828 x10*
an 1.7185x107° | 2.9037x 107 | 1.8048% 10™ | 1.3081x 107 | 2.0280x10™ | 1.6381x 107
a2 1.0225x10™ [ -6.9457x 10| 1.8641x 107 | 7.2035x 10™ |-8.6687 x 10> 3.0186%10™
ais 2.6372X10° | -3.1981 X 107} -3.9360x 10™| 2.8787 107 |-1.3433%x 10| -25105% 10"
ai 7.8114X107 | 2.0262x 10" [-1.7643x10™*| 51090 x 10 | 3.0547x 107" |-1.5260% 10
ais 2.0311%10° |-1.7394 X 107°| 5.8626x 107 | 1.2831 X107 |-9.7408 % 10™*| 3.9993x10*
ae 2.3561 X107 | -6.9334x10™°| 3.6913x10™ | 1.4942x 107" |-9.3709x 10| 2.5675x10"°
an 9.4096 X107 |-8.9697 x 10°°| 3.9281x 10™ | 8.4605x 10™ |-7.9265x107°| 1.1286%x 107
as ~1.5988 X 10| -1.1250 X 10™*| -4.3871 X 10™*| 2.2883x 107 | -4.2632x 10 *|-3.2627 % 10™*
aw | 5:8816X10™ |-7.2443x10™| 25664X 107 | 3.4054x 10 | -1.0384%10*| 1.1782x 10

(422)
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