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Uniform Color Image Transformation based on Color Cluster Model
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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 transformalion 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 elongated major axis of each cluster making up the transformed color image agrees with the direction of its
mean vector.
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(Table 1) Statistics of artificial color image.

IMAGE WEAN VECTOR|COVARIANCE MATRIX
REGIONS (RGB) R G B

100.0 490 315 105

I 100.0 315 250 015
100.0 105 0.15 9.00

50.0 490 3.5 105

I 70.0 31,5 250 750
50.0 105 7.50  9.00
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{Table 2) Eccéntricity and elongated orientation error for artificial color Image.

MEAN |ECCENTRICITY | ELONGATED | EIGEN | EIGEN VECTOR
IMAGE REGION | VECTOR ORIENTATION | VALUE

(RGB) (] a)V ERROR(degree) | (aazas) R G B

100.0 09 082 054 0.3

OR‘G‘(‘;'AL 100.0 2.55 296 9.3 023 —055 080

. IMAGE 100.0 1 o7 | -051 o063 059
99.5 613 057 058 057
m"s"%““w 99.5 2.54 0.22 94 | -041 -041 082
IMAGE 99.4 0.7 071 —-0M 0.0
50.0 64.5 082 055 0.8
ORIG‘(';'AL 70.0 3.56 27.44 51 | —020 ~0.12 0384
, IMAGE 50.0 29 | -054 084 —0.10
49.6 64.6 050 070 0.50

TRA’;‘&?%‘::‘MED 69.6 3.53 0.03 52 | -030 —040 036
49.5 30 0.81 =059 00l
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(Table 3) Eccentricity and elongated orientation error for natural(COLOR PAPER) image.

MEAN [ECCENTRICITY| ELONGATED | EIGEN | EIGEN VECTOR
IMAGE REGION | VECTOR ORIENTATION | VALUE

(RGB) (/e ERROR(degree) | (a1azas) R G B
82.4 1189 | —0.04 086 0.49
ORIGINAL 489 2.03 51.88 289 099 —0.00 009
IMAGE 69.4 51 | —008 050 086

A
81.9 119.0 069 041 0.58
TRANSFORMED | 43 4 202 0.09 290 | —0350 -030 080
IMAGE 68.9 52 | 051 085 000
408 75.8 029 081 0.50
ORIGINAL 116.1 1.57 205 307 092 —036 0.05
IMAGE 76.9 88 | —023 —044 0386

B
403 76.6 027 080 0.53
TRANSFORMED | 55 1.58 0.05 304 | ~017 -049 084
IMAGE 76.4 90 | 094 -032 0.00
688 3709 026 070 066
ORIGINAL 173.6 6.63 1.61 8.4 073 —0.58 0.33
IMAGE 157.2 41 | —062 -040 0.67

C
68.3 377.4 027 071 063
TRANSFORMED | 45 ¢ 6.6 0.48 g4 | -023 -059 076
IMAGE 156.7 42 093 —036 0.0l
126.7 4288 008 074 066
ORIGINAL 82.0 277 46.93 55.7 096 010 —-0.24
IMAGE 58.2 6.2 024 —066 0.70

D
1262 4319 078 050 035
TRANSFORMED | 4 ¢ 276 0.17 563 | —030 —0.19 093
IMAGE 577 61 | —054 083 000
187.0 231.3 051 034 022
°¥;‘;’J§$L 49.1 2.46 5.7 80 | —040 077 048
46.4 46 | —001 —053 084

E
186.5 2311 094 024 023
TRANS*I:OREMED 486 246 0.17 382 | —022 —005 097
IMAG 459 46 | —025 096 0.00
217.6 95.2 051 06 050
O']‘;EA'NQL 187.8 2.19 10.77 197 | 083 026 048
G 169.4 1.9 020 —067 071

F
217.2 95.0 065 056 0.50
TRA{“S?%‘:EMED 187.3 219 0.03 198 | -038 —-033 036
169.4 120 | -065 075 000
183.1 638.8 008 095 027
O'l‘;{(;’\'ggl' 190.2 278 37.17 823 092 -010 034
o 100.6 595 | -038 -022 089
183.1 638.6 064 067 035
TRA:‘;TG‘;MED 189.7 278 0.08 824 | -025 —025 093
100.1 9.7 071 —069 001
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