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Abstract

Most important step for the color matching in scanner s the color coordinate
transformation from the scanner RGB space to device independent uniform color space.
A variety of color calibration technologies have been developed for input device, Linear
or nonlinear matrices have been conveniently applied to correct the color filter's
mismatch with color matching function in scanners. The color matching accuracy is
expected to be further improved when the nonlinear matrices are optimized into
subdivided smaller color spaces than in single matrix of the entire color space.

This article proposed the scanner -calibration method using subspace division

regression analysis and it were compared with conventional method.
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Fig. 10. Schematic diagram for color transformation by subdivided color space

2, 3x14,

g X



3. MR R Ex

41 4% o3 AARA Rl % A3}

4-1-1. L'a’d" A3 helre] At a3

A3 ARAYo] o3 2A A5 RGBYY 4 %—?ﬂ L'a'd" &3t Alele] 4# @4
€ MEYAZ F¢ F, o] EHAE o]£5d Add Ly a2 b 458 L'a'b & Abo
o] MxE ¥lwg Aelrk

oq7lM wlEYA Ay|= zh 3x3, 3X4, 3X6, 3x8, 3x9, 3x11, 3x14, 3x20 ¢ 8HE

AHEate] vz AESAC Fig 11& 4% 3P4 9@ 2 48 W 43 NE
vrme slasade ded Aotk

tdor i edn ae

(a) (b)
Fig. 11. (a) Color difference for all test samples by RGB to Lab color transform

results and (b) color difference histogram for increasing matrices size
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Table 2. Results for linear multiple regression method using various size of

transform metrix

Metrix 2| size | 2 Ew | 4Ew | 4 E" AL N AH
Mean Max Min
3x3| 109263 | 368252 | 10309 4.4593 7.7566 3.8961
3Ix41 93712 41.6928 0.7753 28367 7.3484 3.2015
3X6| 6.7870 264325 0.6182 1.2013 4.7082 35496
3Ix8| 64744 27.4443 0.1623 (0.9736 45896 |- 3.3815
3x9 | 47647 23.0261 0.3887 1.0875 32514 2.5790
3x1tly 35094 246673 0.1856 0.7703 28850 1.9058
3x14| 25442 155817 0.1059 0.6190 1.6945 1.3660
3x20] 2.1792 | 11.8095 | 0.2412 0.5722 1.4720 1.1033
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Fig. 12. The color difference correlated to lightness in RGB to Lab Color

transformation
4-2. ¥48 o33 7 24 (Cubic Root)ol] &5 2 Ax
HAHAE S B35 e dF3AEAL d8str]) Ao 2153 RGBe 1/3% (cubic root)

< AEANY F, AL L T3t BAASFE 2ol RGBAA Lab'2el Muge A
=% Zolth Fig. 139 2 27 & Jehddoh

o ] [IE)
SR 1Y

(a) (b}
Fig. 13 . {a) Color difference for all test samples by Cubic root color transform resuilts

and (b) color difference histogram for increasing matrices size
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Table. 3 Results for nonlinear multiple regression method using various size

of transform metrix

Metrix 3| size | 45 | 4E= | 4 E" AL AaC AH
Mean Max Min
3x3 [ 121760 | 305183 | 15227 | 103040 | 28286 | 3.9824
3x4 | 42284 | 265791 | 03733 | 10520 | 23550 | 26330
3x6 | 37808 | 120527 | 02439 | 16715 | 17616 | 2.2953
3x8 | 32604 | 115226 | 02175 | 08783 | 17232 | 21940
22588 | 98071 | 00815 | 12153 | 09703 | 1.1794
3x11| 16006 | 89173 | 0.1833 | 05260 | 08983 | 0.94%
3x14 | 13305 | 7.7488 | 01524 | 04730 | 07808 | 0.7404

320 | 1.0859 | 5.1477 | 0.1023 { G.4569 | 0.6461 | 0.5398
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Fig. 14. The color difference correlated to lightness in cubic root

transformation
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Fig. 15. (a) Color difference for all test samples by subdivided color transform results

and (b) color difference histogram for increasing matrices size

Tahle 4. Results for subdivided color space method using various size of

transfor metrix

4% | 4Ew | 4Em
Mean Max Min

3Ix3| 41738 144 0.4833 2.4578 1.7155 1.9646
3Ix4| 26665 | B6861 0.1191 [ 0.6353 1.5196 1.6855
3Ix6l 18939 | 73245 | 01164 1 04150 | 10745 § 12283
3x8| 16165 | 67917 | 00664 | 03659 | 095256 | 1.0024
3x9] 0.739% | 38138 | 00886 | 03157 | 04233 [ 0.3639
3x11| 06555 | 32977 | 00247 | 02724 | 0.3841 0.3237
3x14 05329 | 30480 | 00082 | 02280 | 03052 | 0.2665
3x20] 0.2973 { 25595 | 00031 | 0.1384 | 0.1581 | 0.1447
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Fig. 16. color difference correlated to lightness in subdivided color space

transformation
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