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Uniform Color Image Transformation based on Color Cluster Model
Jeong Hwan Lee' - Se Heun Park! - Jung Su Kim'

ABSTRACT

This paper presents a color transformation method based on a uniform color image model. Firstly, color vari-
ation factors are grouped into identical (multiplicative) factor and independent(additive) one for the color model,
and they are modelled by the Gaussian function. The shape of a color cluster in (R, G, B) feature space is an el-
lipsoid whose elongated major axis correspond to the direction of mean vector. Secondly, the transformation of
a color cluster using the model is studied. A transformation method for three dimensional coordinates is de-
scribed, and a transformation matrix consisting of the mean vector of a color cluster and its orthogonal vectors
is obtained. The proposed method is applied to artificial and natural color images. By the result of experiments,

the clongated major axis of each cluster mnaking up the transformed color image agrees with the direction of its
mean veclor.
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(Table 1) Statistics of artificial color image.

IMAGE [MEAN VECTOR{COVARIANCE MATRIX
REGIONS (RGBR) R G B

100.0 490 315 105

I 100.0 31., 250 015
100.0 105 015  9.00

50.0 490 315 105

I 70.0 3.5 250  7.50
50.0 10.5 750  9.00

% HEE wE 2%

{Table 2> Eccentricity and elongated orientation error for artificial color image.

MEAN |ECCENTRICITY | ELONGATED | EIGEN | EIGEN VECTOR

IMAGE REGION | VECTOR ORIENTATION | VALUE
(RGB) (an/an)"! ERROR(degree) | (mmas) | R G B
100.0 609 082 054 0.13
ORIGINAL 100.0 2.55 29.68 93 023 —0.55 080
IMAGE 100.0 07 —0.51 063 0.59

I

99.5 613 057 058 0.57
TRANSFORMED | gg 5 2.54 0.2 94 | —041 —041 082
IMAGE 99.4 0.7 071 —071  0.00
50.0 64.5 082 055 0.8
ORIGINAL 70.0 3.56 27.44 5.1 —020 —0.12 084
. IMAGE 50.0 2.9 —054 0.84 —0.10
49.6 64.6 050 070 0.5
TRANSFORMED | ¢q ¢ 3.53 0.03 52 | —030 -040  0.86
IMAGE 49.5 3.0 0.81 —0.59 0.0




1654 SIEBEMASHE] =80 M3 L8

Q% 2l g4 g PE R

dg e g SAE FH3E vl
Zhzpo] thdbe] 26.68°, 27.44° THE Bleint
oy oy} AlQtE W o e} el

o g9 I, I 2 diztd Eel2Ee] 3
W o =35 ‘%EJO] 022,0 e E A gAE
L Y F e, =
(F e EAFHED :12] (=3 5)‘_:. ¢l % Zrel 4
el st ME AT 3319 £ FTU e FH
»EE RG, GB, BR 2x1¢] Zide) B4

tEe TNe ME 2 MEE oA UE
o] Zet G4 Al FAZ ol gt FHEA

()

(O 5) o1 et Patef Hint @it

(a) 2 A (b) WBHE H4t I

(Fig. 5) Original and transformed results
for artificial color image.
(a) original image (b) transformed image

rE RO (1Y 6)
& o aE iE]-:;' RG
GB. BR 2%%: gl F¥ i ]E% AEe] BEE

(B’ a)OﬂH HE=

€ 7tex 459 HJ%?——-S'— 7HA = EJr°Jzil°,J ¢ 5
gk =3 QF Tk G4z wEIAZ MZo)
FEE SfEtd g o vELel gL HF o
Bk %S Wye] A9 dAUE (X HE BRAF
8l

(z)

(2 6) Xt 23t Eadel W A, -
()2 @ar (o) waE oot ]
(Fig. 6) Original and transformed results ’
for natural color image. R

(a) original image (b) transformed image



2B BRAAE UM AT 2

PP LY

(E 3 A 2t oo HAE W HES Ui oX
{Table 3)> Eccentricity and elongated orientation error for natural{COLOR PAPER) image.

Cydt U2l 1455

MEAN |ECCENTRICITY| ELONGATED | EIGEN | EIGEN VECTOR

IMAGE REGION | VECTOR ORIENTATION | VALUE
{(RGB) (anf )" ERROR({degree) | (zenas) R G B
2.4 1189 | —0.04 086 049
ORIGINAL 48.9 2.03 51.88 289 099 —0.00 0.9
IMAGE 69.4 51 | —008 050 0386
§1.9 119.0 0.69 041  0.58
TRANSFORMED | 4 4 202 0.09 290 | ~0.50 —030 080
IMAGE 68.9 52 | ~051 085  0.00
40.8 758 029 081 050
ORIGINAL 116.1 1.57 2.05 307 092 —036 0.5
IMAGE 79 88 | —023 —-044 086
40.3 76.6 027 080 0.53
TRANSFORMED |5 5 1.58 005 304 | -017 —049  0.84
IMAGE 76.4 9.0 094 —0.32  0.00
65.8 3709 026 070 066
ORIGINAL 173.6 6.63 1.61 8.4 073 —058 033
IMAGE 157.2 41 | —0.62 —040 0.67
68.3 377.4 027 071 063
TRANSFORMED | 95 6.66 0.48 84 | —023 -059 076
IMAGE 156.7 42 093 —036 001
126.7 4288 008 074 066
ORIGINAL 82.0 277 4693 55.7 096 010 —024
IMAGE 58.2 6.2 024 —0.66 0.0
126.2 4319 078 0.50 035
TRATNSEORMED | 815 276 017 563 | —030 —0.19 093
MAG 517 61 | —054 083 000
187.0 2313 081 034 022
O*I‘]\I&Igél- 49.1 2.46 577 380 | —040 077 048
46.4 46 | —001 ~053 084
186.5 2311 094 024 023
TRAII\SII;%REMED 486 246 017 82 | —022 —005 097
45.9 46 | —025 096 000
2176 952 051 069 050
O?&CXSEAL 187.8 219 10.77 197 | —083 026 048
169.4 11.9 020 —0.67 071
2172 95.0 0.65 056 0.0
TRATSEORMED | 1873 2.19 0.03 198 | -038 —033 086
169.4 120 | —065 075 0.0
183.1 638.8 0.08 095 027
Of;ﬁg‘g" 190.2 2.78 37.17 82.3 092 —0.10 0.34
100.6 595 | —038 —022 089
183.1 638.6 064 067 035
TRA:‘SFAOG‘;MED 189.7 278 0.08 824 | —025 —025 093
100.1 59.7 071 ~069 0.1
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