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Abstract

This study investigates the effects of visual texture on color emotion and establishes prediction models
for color emotion by both physical color properties and visual texture characteristics. A variety of fabrics
including sitk, cotton, and flax were colored by digital textile printing according to chromatic hue and tone
combinations that are evaluated in terms of color emotion. Subjective visual texture ratings are also
obtained for gray-colored same fabrics to those used in color emotion tests. As a result, fabric clusters by
visual texture factors showed significant differences in color emotion factors that are primarily affected by
physical color properties. Finally prediction models for color emotion factors by both physical color
properties and visual texture clusters were established, which has a potential to be used to explain color
emotion according to the visual texture characteristics of fabrics.
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Table 1. Fiber composition and structural characteristics of fabric specimens

SS1 twill 0.42 12.15 Serge
SS2 twill 0.18 6.63 Surah
SC Silk 100% plain 0.10 222 Chiffon
SG plain 0.16 2.63 Georgette
SS3 plain 1.20 7.60 Shantung
CcG twill 0.64 13.47 Gaberdine
cC Cotton 100% plain 0.91 25.73 Canvas
Co plain 0.68 18.98 Oxford
FL Flax 100% plain 0.76 20.14 Linen
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Table 2. Physical color properties of fabric specimens

1 9.09 | 2.96 | 28 SS1 | 421Y | 939 | 2.01 | 55 ssl

T2 ] $S2 838K | 9.17 | 295 | 29 $52 | 7.60Y | 9.56 | 3.02 | 56 SS2 [9.35GY| 8.94 | 3.69
T3] SC |022R | 9.16 | 2.84 | 30 SC | 7.82Y [ 964 | 2.15 | 57 SC [229G | 928 | 1.50
4 | SG |236R | 923 | 248 | 31 SG | 800Y [ 9.5 | 243 | 58 SG |4.30GY| 8.87 | 2.59
5| | p[ss3[s4IR |9.12 | 306 | 32 SS3 | 6.80Y | 9.53 | 2.75 | 59 SS3 [8.68GY]| 8.98 | 2.84
6 | CG |433R | 895 | 327 | 33 CG | 632Y | 948 | 2.44 | 60 CG |2.00G | 867 | 3.39
7 CC [3.14R | 853 | 421 |34 CC | 661Y | 9.18 | 3.51 | 61 CC 086G | 8.84 | 1.80
"8 CO |3.19R | 841 | 387 | 35 CO | 284Y | 8.80 | 2.95 | 62 CO |1.96G | 842 | 346
9| FL [596R | 865 | 3.81 | 36 FL | 523 | 9.13 | 279 | 63 FL |841GY| 863 | 295
10 SSI [2.63R | 524 |15.43] 37 SSI | 1.90Y | 8.18 |12.26| 64 SSI [4.18G | 542 | 6.80
N SS2 [391R | 512 |15.77] 38 SS2 | 0.90Y | 8.09 | 13.00] 65 $S2 413G | 538 | 729
2] SC |1.63R | 593 |1231] 39 SC | 1.74Y | 875 | 933 | 66 SC |470G | 6.22 | 566
13 SG |L67R | 627 |10.52] 40 SG | 042Y | 8.74 | 777 | 67 SG [491G | 5.71 | 4.28
14| R | v |[sS3[3.64R | 521 |1535| 41 $S3 | 029Y | 8.02 |12.23] 68 SS3 |4.46G | 5.50 | 6.98
15 | CG [460R | 4.86 | 16.54 49 CG | 0.84Y | 803 |13.23 69 CG [332G | 480 | 8.19
16| CC [384R | 474 1585 50 CC | 0.95Y | 7.96 |13.54| 70 CC |493G | 5.00 | 872
17 CO |4.19R | 461 |15.83] 46 CO | 063Y | 7.80 [13.09] 71 CO |5.54G | 5.09 | 764
18| FL |445R | 4.69 |15.81] 47 FL | 0.55Y | 7.70 | 1298 72 FL |2.09G | 483 | 663
19 SSI [924RP| 489 | 3.81 | 48 SSI | 361Y | 5.05 | 3.7 | 73 'SS1 |1.57BG| 4.71 | 1.57
20 SS2 |161R | 4.85 | 3.71 | 44 SS2 | 3.85Y | 5.00 | 345 | 74 SS2 [6.74G | 4.68 | 1.95
a1 SC [8.05RP| 5.95 | 3.7 | 42 SC [2.78Y | 5.78 | 2.06 | 75 SC [4.54G | 5.85 | 127
2 SG [9.74RP| 639 | 2.78 | 43 SG | 123Y | 6.10 | 1.78 | 76 SG 487G | 6.37 | 0.95
B3| | g [SS3[294R | 507 | 391 |45 SS3 | 1.87Y | 5.28 | 345 | 77 $S3 [9.53GY] 452 | 2.38
4| CG [337R | 480 | 2.35 | 51 CG | 275Y | 348 | 2.75 | 78 CG [3.87G | 361 | 188
5 | CC [0.83R | 4.53 | 3.69 | 52 CC | 3.71Y | 396 | 2.89| 79 ~ ["cc [8.14GY] 406 | 2.33
26| CO |127R | 436 | 3.68 | 53 CO | 241Y | 3.96 | 291 | 80 {co 2826 [407 | 177
27 FL [0.93R | 3.58 | 2.83 | 54 FL |251Y | 3.54 | 2.68 | 81 FL |9.98GY] 3.75 | 1.48
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Table 3. Factor analysis resulis for fabric color emotion

pleasant 0.846 20,099 -0.082 20,118 -0.079
bright 0.822 -0.305 -0.064 0.063 -0.019
cute 0.803 20209 -0.055 0.124 0,059
splendid 0740 -0.110 0.092 -0.360 0.028
clear 0.740 -0.302 0.102 0.195 -0.080
dull* -0.691 0338 0.220 -0.095 0.028
dynamic 0.683 0.108 0.020 -0.426 20,055
vivid 0.619 0.259 0.021 -0.326 0.189
hard -0.074 0832 0.007 0084 -0.064
rough ' -0.193 0.784 -0.091 0.141 -0.079
heavy 0325 0.723 0058 0.178 0.188
soft* 0.190 -0.705 0342 0,071 0.146
light* 0380 -0.626 0042 0.289 -0.240
strong 0290 0.574 0.008 -0.485 0.200
deep 0,087 0.564 0185 0312 0.390
modern -0.194 0.093 0.736 0.057 0.018
refined 0336 0019 0.704 0.291 0.093
elegant 0:256 -0.301 0.673 0.117 0.035
gentlé 20601 0.121 0.516 0.244 0.056
natural 0132 T 0013 0238 Y 20,025
faint -0.087 0347 0462 0.611 0.077
mild 0.185 -0.149 0.382 0.516 0.389
cold* 0.147 . 0.057 0.032 -0.023 0835
warm 0.066 0.138 0.098 -0.033 0.830
cigen value 5539 4087 | 2439 2292 1.931
variance (%) | 23.078 17031 10.160 9.549 8.046
accumulative variance (%) | 23.078 40,109 50.270 59.819 67.864
Cronbach' @ 0.900 0.856 0.726 0.680 0.701

*anticoding descriptor

Table 4. Correi tion coefficients between fabric color emotion factors and physical color properties

L

_0.502%* -0.788** 0.159 0.575%* -0.160
a* 0.276* -0.047 0.004 -0.367*+* 0.584**
b* 0.527%* 0.090 -0.252* -0.269%* 0.446**
Cc* 0.695%* 0217 -0.461%* -0.559** 0.434**
h -0.125 0.226* . -0.231* 0.085 -0.620%*

*p<.05, #*p<.01
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Table 5. Differences of fabric color emotion factors according to hue and tone

R 0.122b -0.177a 0.093b -0.087a 0.277b
e Y -0.006a 0.005b 0.05% 0.088b 0.190b
G -0.115a 0.172¢ -0.152a -0.001a -0.468a

F-value 11.90]*** 26.081*** 15.034%x* 6.525%* 156.387**%*
pale 0.286b -0.595a 0.150b 0.576¢ -0.16%a
tone vivid 0.719¢ 0.242b -0.365a -0.486a 0.122b
grayish -1.006a 0.352¢ 0.214b -0.090b 0.046b

F-value 1457.654%** 274:167%*+ 00.687%** 299.436%** 19.463%x*

#5p< D1, #44p<.00]

a, b, and ¢ mean scheffe's multiple comparison result.
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Table 6. Factor analysis results for fabric visual texture

e

buoyant .. 0.820 -0.272 0.055 -0.065 -0.109 0.089
feminine 0.753 -0.037 0.124 -0.144 -0.211 0.121
flexible 0.733 -0.143 0.180 -0.015 -0.103 0.049
smooth 0.701 -0.189 0.218 0.102 -0.200 0.025
elegant 0.668 -0.076 0.359 -0.146 -0.204 0.139
rough* -0.647 0.136 -0.289 0.003 0.217 0.071
fresh 0.625 -0.127 -0.036 0.084 0.258 0.160

. soft ’ 0.565 0.129 0.312 0.027 -0.158 -0.067
puff -0.211 0.818 -0.033 - 0.072 0.097 0.046
dry -0.113 0.794 0.022 0.090 0.126 -0.104
warm -0.396 0.761 0.030 0.164 0.054 -0.022
heavy : -0.506 0.654 -0.038 0.151 0.087 -0.042
“thick : -0.695 0.511 -0.035 - 0.216 0.090 -0.100
cute . 0.225 0.506 -0.237 0:388 0.096 0.061
modern 0.132 - 0.004 0.777 -0.024 -0.070 0.033
Tuxury 0.471 -0.139 0.648 -0.126 -0.132 0.171
dense ‘ 0.039, . -0.122 0.647 0.151 -0.239 -0.052
sophisticated 0.507 -0.106 0.637 -0.031 -0.216 0.154
gentle 0.052 0.012 0.614 -0.172 0.405 -0.268
refined 0.422 0.041 0.585 -0.261 0.172 0.040
springy 0.212 0.181 0.425 0.239 -0.081 0.135
sporty -0.079 0.130 0.067 0.849 0.047 0.021
active -0.059 0.011 -0.032 0.816 0.076 0.177
casual -0.261 0.320 -0.110 0:686 0.083 -0.167
comfort 0.154 0347 0.053 0.469 0.251 0.043
rural -0.251 0.096 -0.085 0:112 0.746 0.233
traditional -0.271 0.082 -0.076 0.125 0.718 -0.037
plain -0.112 0.199 -0.129 0.095 0.686 -0.116
unique 0.048 -0.035 0.044 0.076 0.035 0.882
individual 0.210 -0.027 0.034 0.035 -0.019 0.838
eigen value 5.866 3.389 3.272 2.642 2289 1.868
variance (%) 19.554 11.295 10.906 8.806 7.629 6.226
accumitlative variance (%) 19.554 30.850 - 41.755 50.561 58.190 64.417
Cronbach' o 0.887 0.865 0.807 0.769 0.743 0.762

*anticoding descriptor

Léatb* 2 C% b 2 A3Azsh 5918 248 Ueh sach 53 44098 st Aynuc 4z
dol B N& AARYade] NAZ BY A JhmAE 9ol © 2 A2 UhRE, §AR
B 230 Wb G4 f9% AolE HoleA A4 AMUAE FUhE $Y Axo] JBE) AP
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Table 7. Differences of visual texture factors according to visual texture clusters (ANOVA results)

Cluster I 1.001ic -0.453a -0.573a -0.315a -0.008ab 0.362b
Cluster I 0.134b -0.096b 0.548b 0.067b -0.219a -0.121a
Cluster 111 -0.847a 0.431c -0.348a 0.120b 0.298b -0.079a
F-value 147.653%** 20.903%** 54.401%** 4.937+* 8.393%** 6.518**
*Hp< 01, #¥*p< 001
a, b, and ¢ mean scheffe's multiple comparison result,
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Aol7h bkt £ MzEa Jro] BRAHAS FAHoR AVRA, FHA & HE AANME
ol pale®] 24 & A9 BE HFgolM A2 F2 8k Aol 7k gl e}, vivid Mz M 3 #
12 12
0.8 0.8
<1 2
5 04 g 04
@ %
§ 0 aa 5 0 1
g 04 { E 04
08— 08
12 a,b, andomeanschcﬁ"esmu]upleco_wgawg_son resuit. 2
pleasant hard mature natural warm pleasant hard matire natural warm
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Fig. 1. Differences among visual texture clusters in fabric color emotion factors according to tones.
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Table 8. Prediction models for fabric color emotion factors by physical color properties and visual texture clusters

L* 0.029 | 16.737***| -0.024 |-17.918%** 0.016 | 8.608*** | -0.006 | -3.802%**

Phy?ical b* | 0.029 |-10.076¥**] 0007 | S5.671%*%| 0011 | 4.097%* | 0007 | 2.295* 0.015 | 5.450%++
Coior

propertics C* 0.046 | 17.733%** -0.018 [-7.221%%% | 0,020 [-7.135%*%* | -0.006 | -2.534*
h 0.001 2.025* 0.003 S.770*%*%| -0.003 |-4.991%** -0.006 |-10.662%**
visual cluster -0.169 | -2.503* -0.295 |-3.556%* 0.187 | 2.090* -0.369 | -5.193%%*
texture

clusters | Cluster | 0.144 | 2.152* 0.425 | 7.323%%%| L0407 |-5.625%** | 0495 | 6.453%**

Constant 23,023 1-19.286%** | 1.168 | 11.144***| 0806 | 8.879*** | -0.863 |-5.738*** | 0.903 | 6.508***
F-value 125.859%#* 110.623%** 21.887*%* 52.167*%* 43.461%**
R’ 0.894 0.881 0.593 0.777 0.743

*p<.05, *¥p<.01, ***p< 001
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Fig. 2. Differences among visual texture clusters in relationship between physical color properties and fabric color

emotion factors.
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