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Color Space Conversion and Output from L'a’b” to CMYK Based on Plane
Equation Theory
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ABSTRACT: Objective To study color space conversion model and methods from L'a’b’ to CMYK. Methods In this
paper, on the basis of the theory of the plane equation, according to the thought that K equaled to a given value, by adopting
the method of fitting in Matlab, the correlation coefficients of four color plane equations were obtained, finally the
mathematical model from L'a’b’ to CMYK color space was established. Results The color space conversion model from
L'a’b" to CMYK was realized, and it could output images based on the model, at the same time, the color difference range
was verified to be reasonable. Conclusion The structure of the model was relatively simple and the speed of computing
was fast. This paper discussed the model and methods from L'a’b" to CMYK ,which could provide reference for the study of
color space conversion.
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Tab.1 Plane equation of CMY and checking parameters (K=40%)
. 5 R A TR FEAE  BER R
T L a b ZER BAHF HER P ak:
0.504 729 0.077 946 9 69.6154 0.926 12 195.799 0 0%
0.509 647 0.112 045 60.8269 0.990 332 1333.21 0 20%
C 0.476 908 0.127 828 48.2288 0.984 994 1018.92 0 40%
0.375 206 0.139 56 22.3335 0.902 352 86.9258 0 70%
0.346 095 0.235 307 8.341 97 0.939 537 66.8994 0 100%
0.623 378 0.093 3139 67.6923 0.857 748 66.6233 0 0%
0.528 34 0.109 789 56.338 78 0.890 513 48.6696 0 20%
M 0.527 012 0.092 1732 46.6796 0.906 201 90.8114 0 40%
0.382 265 0.159 399 24.1573 0.929 605 78.0346 0 70%
0.32578 0.203 211 12.6585 0.944 211 213.057 0 100%
0.356 846 0.902 146 72.5389 0.920 379 180.672 0 0%
0.298 73 0.889 523 57.8256 0.927 158 160.604 0 20%
Y 0.235 049 0.876 91 43.2127 0.966 558 435.038 0 40%
0.099 484 9 0.703 795 19.1439 0.981 616 668.926 0 70%
0.060 016 2 0.670 809 12.7892 0.994 371 2209.84 0 100%
ORI 58 4 B i HA B 6 B 2R SR P2 B.=0.1225M°-0.0113M-0.0954
R0, Ty A B S C.=6.7162M’—63.5687M+68.4300 (4)
32 37 Lab3l OMY 2 At s A:=0.09061*+0.40721-0.3667
B,=0.1102Y*-0.1542Y+0.9168
S T ERS 0 0 , 511t 0 7 o 5 C,=33.6709Y°-96.4608Y+74.0933 (5)
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C.=1.7953C*-62.8519C+71.3880 (3) CV- TR )T 7
A,=0.0295M*-0.3274M+0.6180 L=(0.0725C*+0.1110C-0.5181)a+
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Tab.2 Plane equation coefficient of CMY (K=40%)
it A FHiTB T C
%;& a b, Ci ar b, C as b Cs3
C 0.0725 0.1110 0.5181 0.1101 0.0280 0.0884 1.7953 62.8519 71.3880
0.0295 0.3274 0.6180 0.1225 0.0113 0.0954 6.7162 63.5687 68.4300
Y 0.0906 0.4072 0.3667 0.1102 0.1542 0.9168 33.6709 96.4608 74.0933
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Fig.2 Relationship between CMY coefficient and dot area percentage (K=40%)
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Tab.3 CMYK values after conversion

c M Y K C M Y K
0.55 0.47 0.55 0.20 0.67 0.62 0.69 0.20
0.56 0.58 0.58 0.00 0.41 0.33 0.29 0.00
0.60 0.58 0.48 0.00 0.20 0.15 0.16 0.00
0.43 0.38 0.30 0.00 0.61 0.47 0.50 0.00
028 024 023 0.00 1 0.73 0.64 0.77 0.00
1 046 034 032 000 6 0.63 0.57 0.63 0.40
71 059 052 049 0.00 %] 0.69 054 0.56 0.00
0.60 0.53 0.50 0.00 0.66 0.61 0.68 0.20
0.58 0.50 0.58 0.20 0.38 0.30 0.31 0.00
0.71 0.70 0.74 0.40 0.38 0.29 0.24 0.00
0.60 0.68 0.66 0.20 0.57 0.48 0.60 0.00
0.59 0.67 0.52 0.00 0.30 0.38 0.38 0.20
0.62 0.72 0.70 0.20 0.40 0.44 0.45 0.00
0.61 0.68 0.70 0.20 0.55 0.56 0.59 0.00
5 0.52 0.50 0.56 0.00 # 0.51 0.59 0.51 0.00
2 044 054 048 020 7 0.51 0.60 0.51 0.00
41 0.56 0.57 0.62 0.00 %] 052 0.55 0.58 0.00
0.54 0.44 0.25 0.00 0.29 0.33 0.34 0.00
0.77 0.79 0.53 0.20 0.46 0.50 0.36 0.00
0.67 0.65 0.58 0.20 0.44 0.50 0.34 0.00
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c M Y K c M Y K
0.62 0.61 0.72 0.20 0.48 0.42 0.47 0.00
0.49 045 0.65 0.20 0.38 0.42 0.43 0.00
0.62 0.68 0.69 0.20 0.34 0.42 0.39 0.00
0.63 0.75 0.81 0.40 0.45 0.44 0.46 0.00
% 036 044 041 0.00 %5 059 0.58 0.59 0.00
3 026 0.17 033 0.00 g 0.64 0.68 0.79 0.20
%1 0.48 0.38 0.52 0.00 %] 0.48 0.52 0.55 0.20
0.69 0.64 0.47 0.00 0.10 0.23 0.20 0.00
0.60 0.54 0.35 0.00 0.26 0.36 0.30 0.00
0.79 0.62 0.47 0.00 0.63 0.65 0.66 0.20
0.44 0.53 0.52 0.20 0.51 0.49 0.44 0.00
0.42 0.51 0.60 0.20 0.56 0.52 0.54 0.00
0.62 0.70 0.64 0.20 0.57 0.60 0.51 0.00
0.41 049 0.59 0.20 0.40 0.37 0.41 0.00
% 020 0.26 0.23 0.00 % 051 039 0.33 0.00
4 024 0.05 0.26 0.00 9 0.68 0.60 0.43 0.00
4] 0.15 0.06 0.15 0.00 %] 0.52 0.49 0.46 0.00
0.24 0.33 0.14 0.00 0.18 0.20 0.18 0.00
0.44 0.54 0.45 0.00 0.36 0.36 0.29 0.00
0.59 0.54 0.38 0.00 0.52 0.51 0.61 0.20
0.63 0.62 0.70 0.20 0.49 042 046 0.00
0.59 0.60 0.59 0.00 0.51 0.54 0.54 0.20
0.28 0.33 0.34 0.00 0.65 0.66 0.62 0.20
.. 0.58 0.59 0.60 0.00 0.51 0.57 0.48 0.00
T 0.68 0.72 0.61 0.20 # 0.36 0.38 0.28 0.00
5 0.71 0.59 0.60 0.00 10 0.40 0.34 0.29 0.00
0.54 0.43 0.55 0.00 %/ 0.38 0.40 0.29 0.00
0.35 0.41 0.39 0.00 0.45 0.31 0.38 0.00
0.43 0.22 0.37 0.00 0.36 0.29 0.22 0.00
0.44 0.27 0.43 0.00 0.51 0.45 0.34 0.00
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Fig.3 Image outputs by the plane equation
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