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(Optimal Combination of Component Images for Segmentation
of Color Codes)

:rq Bi 2*k

i O EH O Fx 7] _rT_—_-*:r.**

T,LHET
(B. H. Kwon, H-J. Yoo, T. W. Kim, and K. D. Kim)

e o
e} B 4REE AHAARE QTR A o) AR Qs AT A, 4S8 JlN F3E B
ARE W she Ao == Aw AYL S olFTh ARY ek U YY) ANNE A oE 2 9958 3
oA EegUOTM oIl 43 Gl Pl d UA A28 AT AL ADE e G 99 £ I1ao 8
fsith Beh 99 BUS AR DDl U@ AAA 23S FUs BHE + 9lek o] =ReIAE RGB, HSL YIQ9) A
e wazacs) A8 4% 4 SAS AALE Dacm, Aued 9 G BAT AL 98 ATAE @
el A Soh) 9% w4 BHT 498 FA9Q0 28 A% Y-o RAE AAH 9458 238 9 A2
o ARG 2L 4 Ak

Abstract

Identifying color codes needs precise color information of their constituents, and is far from trivial because colors
usually suffer severe distortions throughout the entire procedures from printing to acquiring image data. To accomplish
accurate identification of colors, we need a reliable segmentation method to separate different color regions from each
other, which would enable us to process the whole pixels in the region of a color statistically, instead of a subset of
pixels in the region. Color image segmentation can be accomplished by performing edge detection on component image(s).
In this paper, we separately detected edges on component images from RGB, HSI, and YIQ color models, and performed
mathematical analyses and experiments to find out a pair of component images that provided the best edge image when
combined. The best result was obtained by combining Y- and R-component edge images.
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Fig. 1 The examples of structure of color codes.
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The distortion of color code images.
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Table 1. Test patterns.
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Fig. 5 The sublmage of a field image contalnlng a fest
pattern.
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Table 2. The average sizes of test patterns.
ar718%5|  Large(L) | MediumWD! Small(S)
3t 27) 125 x 125 8 x P 62 x 61
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Table 3. The average widths of color regions of test

patterns.
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Table 4. The values of six safe colors in each domain
of color spaces.

(@) RGB Zat 32t (b} HSI &2t =24
R1G | B H| S 1
R|265] 0 0 R| 0 110] &
Y| 256|256 0 Y| 60| 10170
G| 0 [25] 0 G120 [ 10| &
C|l 0 | 255|266 Cl180} 110|170
Bl 0 0 [ 256 B|240 |10 | &
M| 25| 0 | 255 M| 300 | 10 | 170
© yiQ =t 32t

Y I Q

Ri 762 | 1520 | %41

Y[ 2259 | 819 | -79.3

G| 1497 | -701 |-1334

C|1788 [-1520] -54.1

B| 291 | -819| 793

M| 1663 | 701 {1334
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Table 5. The distances between six safe colors in each
domain of RGB color space.
(a) B ool (b) G Zofie
RIY |G |C B M R Y |G IC {B M
R| O R| O
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R| O
Y(0[O
Gi0oJ0]0
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Table 8. The distances between six safe colors when combined by choosing the maximum in Y domain and each domain

of RGB color space.

(@) max{Y dom.. R dom.} {b) max{y dom..G dom.} (c) max{Y dom.B dom.}
RIY|G|C|B|M R|Y|G|C|B|M R|Y|G|C|BM
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G|255(25] 0 G|255127] o Gl179] 521 0
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Table 11. The average distances of 15 distances in each
table of Table 8.
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Table 12. The average distances of 15 distances in each
table of Table 9.
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Table 13. The average distances of 15 distances in each
table of Table 10.
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Table 14. The minimum and maximum values of averages
of color regions for each component.

R G B
min{C, } 1034 117.2 1079
max(C, ) 2519 2360 %457
dyn. range 1485 1188 1378
250 - -
200 m
-
150 . » -
- [ ]
100 - : :
R G B
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a8 6 MEY 22 99 Hio A W ok
Fig. 6 The minimum and maximum of averages of
color regions for each component.
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Fig. 7 The standard deviations of averages of R, G,
and B components of color regions of all test
patterns.
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