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A Mid-color Setting Method for Hi-Fi Color Separation Model
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Abstract: By adding some original colors to CMYK, Hi-Fi printing technology can expand the gamut. The orig-
inal colors added have substitution relation with CMYK. The substitution relation can simplify the complex Hi-
Fi color separation model and improve precision. The R in CMYKRGB 7 colors Hi-Fi model was taken as an ex-
ample, and gradient-type control trip was designed and printed. The density was measured. The mid-color bal-
ance curve was fitted by polynomial regression algorithm to build the alternative equation. The substitution be-
tween R and MY was obtained by setting the mid-color replacement rate. 4 groups of different mid-color re-
placement rate were set and AE was measured to determine the proper range of the mid-color replacement rate.
The results showed that the accuracy of the separation model is improved by setting the mid-color replacement
rate as 0. 2.
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Fig. 2 Flow chart of the mid-color replacement
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Tab.1 The density corresponding to all the dot area levels

Wi M S Y #EH R % A

M#E/% Dwe  Dws Dyc Dy D Dy
10 1.68 0.75 0.18 110 1.98  2.13
20 1.27  0.59 0.18 0.89 1.64 1.81
30 103 0.49 0.16 0.74 1.43 1.6l
40 0.8 0.41  0.15 0.62 1.25  1.43
50  0.67 0.35 0.15 0.52  0.96  1.11
60 0.54 0.29 0.13 0.44 0.80  0.92
70 0.41 0.24 0.12  0.36 0.62 0.7l
80 0.34 0.23 0.12  0.27  0.46  0.52
9  0.22 0.16 0.12 0.21  0.31  0.35
100 0.14 0.13 0.11  0.15 0.18 0.19
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Tab.2 The density corresponding to the dot area levels

R M 55, LR -22i W) o5 T R O
R/ % M Y M Y
10 0.1882  0.1449 17.18 20. 77
20 0.2550  0.2700 24.38 35. 71
30 0.3799  0.3941 38.8 48.23
10 0.5477  0.5119 51.51 58. 31
50 0.6908  0.6115 62. 06 65. 67
60 0.9037  0.8220 69. 30 78. 30
70 1.1622  1.0177 81. 39 87.22
80 1.2833  1.0934 87. 20 90. 08
90 1.5545  1.2275 92, 22 94, 49
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Fig. 4 Mid-color replacement curve
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Tab.3 Color difference distribution

% ¥

e 0~3 3~6 6~10 10~15 15~22 22~ f{a%
oCKEM) 21 28 16 10 3 2 4.66
0.2 22 37 12 5 2 2 3.54
0.4 19 33 15 6 4 3 5.07
0.6 15 16 29 8 7 5 0 8.29
0.8 710 18 26 9 10 16.34
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