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Abstract The color of cyan, magenta, yellow, black, orange and green are used as printing primary colors. The
six-color separation model is established based on color subarea theory. Based on the spectral measurement data in an
existing six-color printing International Color Consortium (ICC) profile, the Neugebauer equation system in each
subarea is established. The gamut compression algorithm based on the node addresses is introduced into the solving
process of the Neugebauer equation system in each subarea based on Newton-Raphson method. It successfully solves
the problem that the color separation of sampling points outside the target gamut results in the abnormal value. The
corresponding six-color ICC profile based on the new color separation model is generated. Subjective evaluation
method is used to design the evaluation experiment. Through the longitudinal and transverse evaluation experiments,
it is concluded that the proposed six-color separation algorithm and multi-color separation algorithm of mainstream
color management software have similar precision. The performance of the separation algorithm can be improved
further by perfecting gray component replacement experiment and the correction of Neugebauer equations.
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Fig. 1 Subarea figure of six primary colors (CMYKOG)
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Table 1 Neugebauer primary colors of each subarea

Subarea Symbol of each Neugebauer primary color
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Table 2 Spectral reflectance of each Neugebauer primary color

Primary color

Spectral reflectance /107!

(order number)

380 nm 390 nm 400 nm 410 nm 420 nm 430 nm 440 nm 450 nm 460 nm 470 nm 480 nm

MK (C69) 92 94 97 98 100 100 102 104 103 97 92
KO(C75) 111 118 120 121 123 122 125 125 124 123 125
YK(C72) 79 87 88 86 87 89 90 94 94 99 110
KG(C76) 137 139 143 143 149 152 158 169 178 188 194
CK(C65) 111 124 140 148 154 156 162 168 168 168 166
MO(C70) 738 604 501 450 436 421 412 385 340 291 249
YO(CT73) 291 222 175 149 137 132 129 130 133 136 153
YG(C74) 201 207 217 232 251 281 321 398 523 685 952
CG(C67) 185 282 480 732 984 1306 1754 2322 3043 3860 4493
CM(C63) 301 524 848 1174 1418 1681 1986 2132 1992 1725 1427
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Fig. 2 Flow-chart of the algorithm for six-color separation model
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Fig. 3 Flow-chart of the algorithm for describing gamut using node address array
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Fig. 8 Result of color separation without gamut compression
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Fig. 9 Result of color separation with gamut compression
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Fig. 11 Results of color separation for ICC profiles generated by different algorithms
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