338

XEHS: 1006-4710(2013)03-0338-05

BT /D T S 1) R ALY €8RS A5 [ B s Y

AT ) ap!
(1. VY TR IR AEE TR B, BeTE PE2E 710048 ;
2. BN EL R K BUF AR S AR B, WYL BT 310018)

WE: ACMYK R CIEL a"b" & ERERAFRLTZ, RARDN I FaENELT A
B AR AR SIS IR T IT8.7/3 &3t 44 710 A & ¥ 4F A Dl 46 4E K 36 A & 3 AF 4 mlX 4F K
SHPTRARA AT T BAE, 5t 5 LR MIAP ZMAB A RTT IR, BASREAN A TR ILH
) EAUEY &8 = 8] AR AR A LA AR 3 0 AR B L, BT MR AE R BB 0 & 2 E N T 1
KER: EHTN,; IFGEMN; LN, EHEE

RESES: T8 MERARESRD: A

Color Space Conversion Model Based on the Least Square Vector Machine
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(1. Faculty of Printing and Packaging Engineering,Xi’ an University of Technology,Xi’ an 710048, China;
2. School of Media and Design, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: With CMYK to CIE L"a*b " color space conversion as the research object, the least squares
support vector machine is adopted to establish the corresponding conversion model. The 710 color blocks
selected from IT8.7/3 color targets are served as the training specimen, and 36 color blocks are served as
the testing specimen to test the proposed model and also to compare with the existing neural network mod-
el. The simulation results indicate that color space conversion model based on the least squares support

vector machine is of higher conversion accuracy so that the color difference value of all the testing speci-
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men after having been converted is less than 1.
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Fig.1 Model of color space conversion based on LS-SVM
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Tab. 1 The profile data of IT8.7/3 standard color target
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2 20 0,10,20,40,70,100 6 x6 x6 =216
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5 80 0,40,70,100 4 x4 x4=64
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Tab.2 The CMYK value of test samples

=2 ¢ M Y K|#mE ¢ M Y K|gEE ¢ M Y Kl|&H=2 ¢ M K
S, 10 40 0 0 Sio 10 40 100 O Sie 10 40 70 20 Sy 40 0 0 60
S, 40 0 10 0 Sy 40 0 0 20 Sy 40 0 100 20 Sy 40 100 O 60
S, 100 40 10 0 S, 100 40 0 20 Sy 100 40 100 20 S5 40 70 20 60
S, 10 10 20 0 Sis 10 10 10 20 Sy 40 20 0 40 Sy 40 40 40 60
Ss 40 70 20 0 Sia 40 70 10 20 Sy 40 0 20 40 S5, 40 20 70 60
Se 100 10 40 0 Sis 100 10 20 20 Sy 40 100 20 40 Sy 40 0 100 60
S, 10 100 40 O | S, 10 100 20 20| Ss 40 70 40 40 | S, 40 100 100 60
Sg 40 20 70 0 Sy 40 20 40 20 Sy 40 40 70 40 Sis 40 0 40 80
Sy 100 100 70 O Sg 100 100 40 20 || S, 40 20 100 40 || S, 40 40 70 80
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Tab.3  Comparison of the output values with the simulated and measured

e L"a"b" il &H L a"b" (A AE | e L*a*b*iﬂﬂﬁﬁ L*a*b*fﬁﬁﬁ' AE
L a” b” L a” b” L” a” b” L a” b”
S, 69.95 19.92 -10.31 69.46 19.62 -9.98 0.67 || S,y 54.87 9.14 37.73 54.67 9.05 37.12 0.65
S, 76.26-11.27 -8.19 75.64 -10.96 -7.90 0.75 | S, 58.56-22.07 55.26 58.29-21.35 55.54 0.82
S;  41.50-13.10 -35.46 41.56 -12.75 -34.64 0.89 | S,; 30.67-30.50 13.71 30.95-29.81 13.57 0.75
S, 80.58 -0.14 9.56 79.88 -0.05 9.50 0.711{ S, 51.80 1.13 -15.90 51.66 1.20 -15.46 0.47
Sy 48.56 25.05 -8.53 48.48 24.65 -8.24 0.50 || S;; 56.53-11.08 0.17 56.30-10.77  0.29 0.40
Se  47.12-40.59 -14.26 47.07 -39.70 -13.85 0.98 || S,, 24.88 36.70 —10.54 25.27 36.07 -10.21 0.81
S, 41.74 59.83 8.34 41.80 59.04 8.30 0.79 | S5 35.24 15.05 3.96 35.43 14.84 4.01 0.28
S 62.54 -11.45 35.21 62.19-11.14 34.65 0.73 || S, 41.97 -1.45 22.06 42.02 -1.33 21.75 0.33
Sy 20.28 13.63 -11.31 20.76 13.45 -10.96 0.62 || S,; 48.09-11.88 45.68 48.02-11.56 44.91 0.84
S, 63.56 11.08 64.33 63.41 11.07 64.20 0.20 || S;; 46.99 -5.83 -10.50 46.95 -5.63 -10.17 0.39
S, 65.39 -7.55 -15.28 64.98 -7.31 -14.85 0.63 || S,y 20.45 33.19 -15.89 20.93 32.63 -15.45 0.86
S, 35.14 -6.16 -36.88 35.33 -5.95 -36.03 0.90 || S;, 28.19 15.33 -4.33 28.51 15.12 -4.12 0.44
S 69.62  0.95 0.85 69.13 1.02 0.96 0.51| S;; 35.08 1.62 5.16 35.27 1.68 5.19 0.20
S, 40.72 21.72 -12.35 40.80 21.38 -11.98 0.51 || S;; 36.41 -7.84 21.65 36.57 -7.60 21.35 0.42
S;s 40.61 —28.05 -23.69 40.69 —27.41 -23.10 0.87 || S;; 41.28-16.48 40.30 41.35-16.07 39.64 0.78
S 33.70 53.05 -1.70 33.92 52.10 -1.54 0.99 || S5y 20.00 12.24 14.32 20.48 12.09 14.17 0.53
S;;  55.67 -6.65 10.49 55.46 -6.43 10.41 0.32| S 32.39 -9.02 6.28 32.63 -8.75 6.28 0.36
S 17.95 16.35 -20.11 18.47 16.12 -19.59 0.77 || S 22.71 -0.39 11.90 23.14 -0.29 11.79 0.46
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Tab.4 Comparison between LS-SVM model and Neural Network model

B AE . AE . AE . AE

LS-SVM NN LS-SVM NN LS-SVM NN LS-SVM NN
S, 0.67 0.78 Sio 0.20 1.23 Sio 0.65 1.47 Sy 0.39 1.73
S, 0.75 1.35 Si 0.63 1.64 Sy 0.82 1.91 Sy 0.86 1.97
S, 0.89 1.58 Si, 0.90 1.86 S, 0.75 1.61 S 0.44 1.48
S, 0.71 0.87 Si3 0.51 1.48 S, 0.47 1.96 Sy 0.20 1.42
Ss 0.50 1.69 Sy, 0.51 3.27 Sy 0.40 1.60 Sy, 0.42 2.11
Se 0.98 1.90 Sis 0.87 1.69 S, 0.81 1.82 Si 0.78 1.24
S, 0.79 1.15 Sie 0.99 1.70 Sys 0.28 2.02 S, 0.53 1.62
Sq 0.73 0.90 Si 0.32 0.61 S 0.33 0.60 Sis 0.36 1.28
S 0.62 1.68 S 0.77 1.63 Sy 0.84 3.83 Sse 0.46 2.49
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