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The Relationship between Color Images and Visual Features of Color Textures
by Using RGB Color Space

Toshio Mort and Mayumi AsaNomi

Faculty of Home Economics, Gifu Women’s University, Gifu 501-2592

Color feature analysis by using RGB color space was applied to the characterization of color textures
of 15 kinds of fabrics including color and form information. The average (AVE), variance (VAR), angular
second moment (ASM), contrast (CON), correlation (COR), entropy (ENT) and fractal dimension (D) sta-
tistically extracted from brightness distributions of RGB color images for fabrics, which were captured
from a color scanner, were measured as visual feature parameters. The vivid-obscure, gaudy-plain,
striking-subdued, dynamic-passive, distinct-vague, transparent-turbid, soft-hard, strong-weak, warm-
cool, light-heavy and bright-dark feelings of color textures were evaluated using a sensory evaluation
method by which either word was selected, and the relationship between their sensory evaluation val-
ues and the visual feature parameters was examined by factor analysis, which showed that dynamic
feeling is related to VAR and COR, and light, strong, soft and bright feelings to AVE.
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Table 1. Average (AVE) and variance Table 2. Textural feature parameters (ASM, CON,
{(VAR) of lightness intensity in COR and ENT) and fractal dimension (D) in
the R, G and B images the R, G and B images

Sample AVE VAR Sample ASM CON COR ENT D
No. 1 R 165 49 No. 1 R 0.0005 518 0.894 9.3 . 2.538
G 158 47 G 0.0002 568 0.875 9.4 2.577
B 164 41 B 0.0002 483 0.859 9.3 2.554
No. 2 R 218 13 No.2 R 0.0007 93 0.736 7.3 2.706
G 128 49 G 0.0001 1,311 0.735 9.8 2.775
B 128 50 B 0.0001 1,369 0.730 9.8 2.777
No. 3 R 149 33 No. 3 R 0.0028 456 0.901 6.2 2.379
G 156 22 G 0.0012 330 0.880 7.1 2.394
B 161 11 B 0.0073 272 0.598 5.1  2.505
No. 4 R 139 94 No. 4 R 0.0068 194  0.989 5.8 2.083
G 133 92 G 0.0093 186 0.989 5.6 2.076
B 128 86 B 0.0071 170 0.988 5.8 2.091
No. 5 R 154 92 ) No. 5 R 0.0046 184  0.989 6.1 2.105
G 147 89 G 0.0056 176 0.989 5.9 2.099
B 140 84 B 0.0049 164 0.988 6.0 2.107
No. 6 R 216 , 46 No. 6 R 0.0049 458 0.894 7.5 2.481
G 216 45 G 0.0050 480 0.882 7.5 2.450
B 219 42 B 0.0048 489 0.865 7.4  2.417
No. 7 R 219 30 No. 7 R 0.0003 417  0.876 8.9 2.571
G 228 29 G 0.0002 368 0.830 8.9 2.581
B 231 32 B 0.00023 363 0.823 8.7 2.675
No. 8 R 192 4] No. 8 R 0.0047 114 0.938 7.2 2.320
G 187 33 G 0.0085 112 0.933 6.9 2.221
B 185 32 B 0.0196 166  0.918 6.6 2.366
No. 9 R 78 75 No. 9 R 0.0098 409  0.963 5.7 2.197
G 87 71 G 0.0025 353 0.964 7.1  2.192
B 107 61 B 0.0038 286  0.961 6.3 2.224
No.10 R 179 53 No.10 R 0.0018 271 0.951 4.7 2.292
G 167 32 G 0.0008 124 0.939 5.4 2.282
B 32 37 B 0.0001 3,122 0.372 9.8 2.278
No.11 R 160 3 No.1l R 0.0120 12 0.248 4.8 2.383
G 47 3 G 0.0176 11 0.390 4.5 2.378
B 45 3 B 0.0192 8 0.353 4.4 2.339
No.12 R 48 2 No.12 R 0.0193 7 0324 4.3 2.312
G 80 2 G 0.0191 12 0.302 4.4 2.397
B 153 2 B 0.0136 11 0.288 4.7 2.368
No.13 R 57 2 No.13 R 0.0324 4 0.481 3.8 2.166
G 108 2 G 0.0261 4 0540 4.0 2.180
B 104 2 B 0.0211 5 0.497 4.2 2.259
No.14 R 248 3 No.14 R 0.0189 7 0.798 4.3 2.224
G 249 2 G 0.0375 5 0.743 3.6 2.076
B 250 3 B 0.0284 6 0.826 4.0 2.187
No.15 R 43 3 No.15 R 0.0128 13 0.258 4.8 2.408
G 42 3 G 0.0127 12 0.302 4.8  2.405
B 44 3 B 0.0132 13 0.272 4.7 2.398
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Table 4. Factor loadings after Varimax rotation

Measurement

. Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

item
VAR (R) 0.977 —0.141 -0.033 —0.009 —0.138
VAR (G) 0.989 - —0.087 —0.058 0.041 0.107
VAR (B) 0.969 —0.103 —0.028 0.132 0.107
COR (R) 0.781 0.014 0.509 0.005 —0.306
COR (G) 0.816 —0.002 0.449 0.068 —0.292
COR (B) 0.758 0.021 0.514 —0.156 0.241
Dynarnic 0.716 —0.041 0.072 0.529 —0.038
D R) —0.356 0.901 0.173 0.118 —0.044
D (G) —0.316 0.942 —0.036 0.094 —0.027
D®B) —0.341 0.913 0.150 —0.020 —0.099
ENT (R) 0.409 0.711 0.447 —0.113 —0.033
ENT (G 0.39 0.866 0.237 —0.022 —0.102
ENT (B) 0.345 0.623 0.212 0.470 ~0.359
ASM (R) —0.524 —0.677 —0.172 —0.120 0.360
ASM (G) —0.561 —0.656 0.152 —0.050 0.444
ASM (B) —0.562 -0.611 0.168 —0.075 0.355
CON (R) 0.313 0.616 0.253 —0.261 —0.468
CON (G) 0.248 0.621 0.106 0.201 0.112
CON (B) 0.127 0.611 0.006 0.113 —0.591
AVE (R) 0.164 0.262 0.775 0.331 —0.018
AVE G) 0.193 0.009 0.949 0.006 —0.159
AVE (B) 0.079 0.104 0.850 —0.399 0.254
Soft 0.126 0.183 0.869 —0.036 0.054
Light : —0.089 0.033 0.837 0.347 —0.165
Strong —0.066 —0.197 —0.766 0.331 0.414
Bright —0.069 0.148 0.673 0.609 —0.064
Gaudy 0.147 0.077 0.098 0.923 0.093
Striking 0.356 —0.033 ~0.054 0.863 0.164
Warm —0.158 0.226 -0.011 0.836 -0.102
Vivid —0.087 —0.009 —0.014 0.729 0.202
Distinct 0.152 —0.144 —0.331 0.212 0.887
Transparent —0.415 —0.036 0.540 0.182 0.643
Eigenvalue 7.75 6.40 6.38 4.93 3.05
Contribution (%) 24.23 19.99 19.94 15.40 9.53
Cumulative

24.23 44,22 04.16 79.56 89.09
contribution (%)
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