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Effects of Color on Subjective Impressions and Thermal Evaluation of Wet Cotton Cloth

Yasuhiro SOETAT™® Takuma KITAMOTO', and Hiroshi HASEGAWA
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Table 1 Chromatic and Achromatic Colors used in the Survey of Color
Preference.

Chromatic colors

Hue Tone
4R R 10R Pale Vivid
4YR 8YR Light Dark
2Y 5Y 8Y
3GY 8GY Soft Dull
3G 9G
5BG 58 Bright Deep
3B 6PB 9°B Strong Light grayish
3P P
1RP 6RP 10RP Grayish Dark grayish
Achromatic colors
White Light gray
Black Medium gray
Dark gray
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Figure 1 Rates of Selection of Preferred Colors and Preferred Colors
for Wet Cotton Cloth.
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Figure 2 Rates of Selection of Preferred Tones and Preferred Tones for
Wet Cotton Cloth. Achromatic Colors are in Parentheses.
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Table 2 Sixteen Word Pairs for Evaluating Wet Cotton Cloth.

* unfavored - favored *hard - soft
(i R) (hF&7g) () [E=ZAD)
*cheap - high-grade grave - brilliant
[C=ED)] (B DBD) KTAE) (FERCH2)
*dity - clean dark - light
(CE1D)] (Fhp) () (G
* uncomfortable - comfortable cool - warm
(RFEFHEY) (RFEFHL RV (FE) [(CZAD)]
* bad-feel - good-feel somber - fashionable
(WL D) (LR D B ) (H7z) (BLiL7?)
*common - rare unbeautiful - beautiful
(B 5177) (BLWY) (L2 (LY
* unshapely - shapely non-healing - healing
(DT (>R (&R (i)
*ugly - pretty unrefreshing - refreshing
(AR (FTEVY) (FENTZRY) (FRR)

* Evaluation words used in previous study.
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Table 3 Colors of Wet Cotton Cloths used during Experiment 1.

Chromatic colors

Hue Tone
Pale Vivid
4R Red (P) Red (V)
3PB Purple-blue (P) Purple-blue (V)
5Y Yellow (P) Yellow (V)
3G Green (P) Green (V)
3GY Green-yellow (P) Green-yellow (V)
Achromatic colors
N9.5 | White

3 FEBRICHEM L7ofifi oA A — i
Figure 3  Photograph of Wet Cotton Cloths used during Experiment 1.

F a4 EHEE
Table 4 Wet Cotton Cloths used in the Experiments.
Yarn count Yarn density (number)
(Ne) Ends/2.54 cm Picks/2.54cm
20/2 13 13
Length of pile Fabric weight (g/m)
(mm) Dry Wet
3 305 764
Thickness Size Material Weave
(mm) (cmxcm) composition (%) pattern
13 30x30 Cotton 100 Plain
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Figure 4 Evaluation Sheet used in Experiment 1.

45 EBREBERERUER

451 =L OFHHifE A
EBCTHONTET— X &S EICKTHMEEB BT S
A S O S A RO 7. RRENIREAGE B, el
BEAMIA5 R %%# K URMIEN TR OB ER
T AR RIT 2RO R AR 5TRT. 7R
B, H i%ﬁ@}: L CRIFI R, AFHIE B 31T
5 M OREAE R ZE IS W T R 1ITRT. LU,
ARIXFDO<SHOEAEL, FHIFROFEEETH D,
FRHME B IZB W T, AZBR< TSR OR b FE
WEBRTDHE, K5 L0, HON—iF, THLARY
DR UN<B.60>], [ERL)72<3.60>] KT TH SN

<4.18>] OFHEAFE L, FEON—VZL, [RIFLER
5 T T T T T T T T T T T T T T T T
B . .
£ Q a A g °
S lnepoh n<>§o toafs
% 3 § A Q U o o} o o
5] ) m ©
s o
| Ayellow O:green—yellow M:purple-blue @:red O:green O:white |
. T T T

N
&
\‘Z'b ‘,&Q\@’\\ '§\QJ }@a\ & \* * 'o& «\@\ N @‘@ N
& F & 3 é{zﬁ Q4 \\\o S K@%
¥ De& € & ©
5 AL DR R
Figure 5  Result of Evaluation of Pale.
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Figure 6 Result of Evaluation of Vivid.
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Figure 7 Result of Evaluation of Tone.

453 b—buEg
B 72 b— BN L7 &2 FAE B (2381 B AT

BEETRT. K7 X0, FEk), TEhni, TR
FHERW], T OB W, T LW, [REW
oy, T, TELW), BEEnd) kO

[P re) IOV TEE Yy KLY 3 LRl
mL, MORBENADLNTZ. 2O Lhh, HRE
3% < DEBIZBWT, ~~— &5 Gl S8
HDHEWVZD.

454 K158

R OREEZH ST A0, EBRTELNE
T—H kb RN BT oo BRI
SPSS16.00 & MW 7e. Rk IIdkLEE, KA+
flomEEsIZIE 7 v~ v 7 Aallind Az, %52 Es
% ORTATHE 7Y, 16 OFAMMEEZ AV THR -S54
TR, EAM 1.0 LLET, 4 RFahitL,
BIEEHRIL58.0% TH-oT-.

% 1IKTIE, ThoZRW, T2, TELWV,
EEDOH 5 |, TR, TEhni], HESh
51, TREEGRW], TBLenZ] KO TR[EW] O

KrAmENm<, # 2 B, 8250, TEH»
W] RO TRERDN | O [R] F-HA A B 0D M RHE 23 1 <
RoTWD. 8 3 W, T KO TALfLY
DRV ORFAREOHSHEN S, & 4 K7,
2L ORFAMEOHEMELRE S 2> TS,

#5 [ OKTF1T5
Table 5 Promax-rotated Factor Matrix.

factor
favor color feel rare
temperature
shapely 0.846 -0.190 -0.100 0.193
favored 0.783 -0.025 0.084 -0.066
beautiful 0.768 0.106 -0.054 0.028
high-grade 0.752 -0.110 -0.033 0.253
refreshing 0.746 -0.073 -0.049 -0.210
clean 0.713 0.199 -0.101 -0.251
healing 0.628 -0.065 0.215 -0.029
comfortable 0.615 -0.010 0.235 -0.273
fashionable 0.450 0.404 -0.098 0.343
pretty 0.387 0.314 0.181 0.205
light -0.096 0.958 -0.053 -0.221
warm -0.231 0.617 0.148 0.170
brilliant 0.166 0.610 -0.015 0.033
soft -0.141 0.086 0.854 0.078
good-feel 0.158 -0.023 0.709 0.004
rare -0.022 0.007 0.055 0.547
eigenvalue 6.502 1.182 0.922 0.678
contribution
rate(%) 40.63 7.38 5.76 4.24
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Figure 8 Relationships among “Favor”, “Color
Temperature”, and “Feel” Factors.
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Table 6 Colors of Wet Cotton Cloths used in Experiment 2.

Chromatic colors

Hue Tone
Pale Vivid

4R Red (P) Red (V)
8YR Orange (P) Orange (V)
5Y Yellow (P) Yellow (V)
3G Green (P) Green (V)
5B Blue (P) Blue (V)
7P Purple (P) Purple (V)

Achromatic colors

N9.5 | White

F 7 @B O BB IR A O R
Table 7 Point of Subjective Isothermal (PSI) Values and Their
Standard Deviations for Each Colored Wet Cotton Cloth.

Color PSI (" C) S.D.
Red (P) -0.77 1.88
Red (V) -0.36 1.22
Orange (P) -0.11 1.30
Orange (V) -0.19 0.75
Green (P) -0.37 1.20
Green (V) 0.16 1.36
Yellow (P) 0.09 0.93
Yellow (V) 0.16 0.94
Purple (P) 0.27 0.79
Purple (V) 0.57 1.05

Blue (P) 0.82 1.20

Blue (V) 0.95 2.11
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Figure 9  Point of Subjective Isothermal (PSI) Values for Each
Colored Wet Cotton Cloth.
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Table A-1 Averages and Standard Deviations for Each Evaluation

Term.
Colors fa- high- | clean com- | good- rare | shape- [ pretty
vored | grade fortable | feel ly

Avg. 3.66 273 3.79 3.58 3.60 2.86 2.80 3.56

Yellow (P)
S.D. 107 116 1.03 0.99 0.94 137 0.92 110
Green- Avg. 3.18 2.54 3.10 3.15 3.29 3.79 2.81 2.87
yellow (P) | s.D. 123 112 122 1.00 103 124 1.02 1.24
Purple-blue | Avg. 3.68 2.92 378 3.58 341 357 3.35 291
() S.D. 104 1.09 101 102 0.98 124 1.06 117
Red () Avg. 3.67 2.96 3.81 3.52 3.58 3.69 2.93 3.97
S.D. 111 1.04 1.05 1.02 0.98 118 0.89 1.08
Avg. 3.78 3.19 3.89 3.58 3.48 3.95 3.36 3.24

Green (P)
S.D. 1.00 1.07 0.93 0.96 0.96 113 0.91 1.05
Colors soft bril- light warm | fashion-| beau- | heal- | refresh-
liant able tiful ing ing
Avg. 3.74 3.60 418 341 319 3.16 344 334

Yellow (P)
S.D. 0.99 1.07 0.81 0.92 112 110 114 112
Green- | Avg. 354 273 3.29 271 2.54 2.75 3.07 3.09
yellow (P) | s.D. 1.00 122 112 0.91 131 112 123 123
Purple-blue | Avg. 327 345 3.49 2.06 3.06 3.16 329 3.83
(P) S.D. 1.01 113 115 0.84 113 1.08 118 119
Red () Avg. 3.79 359 412 358 371 343 3.46 323
S.D. 0.97 1.08 0.83 0.86 1.07 1.07 113 1.10
Avg. 349 349 373 261 334 3.36 3.46 385

Green (P)
S.D. 0.97 1.12 1.02 0.82 1.08 0.98 1.03 1.03
Colors fa- high- clean com- | good- rare shape- | pretty

vored | grade fortable [ feel ly

Avg. 3.37 2.76 371 3.37 3.32 3.34 291 331

Yellow (V)
S.D. 114 1.20 1.01 0.96 1.01 144 0.92 112
Green- | Avg. 3.14 2.97 3.01 2.95 3.11 4.16 2.89 2.63
yellow (V) | sD. 116 114 115 1.06 101 1.03 1.07 117
Purple-blue | Avg. 314 2.95 3.12 2.97 3.09 3.98 3.28 2.28
(V) S.D. 121 115 116 1.10 1.02 123 1.26 114
Red (V) Avg. 3.06 3.24 3.35 2.92 3.07 448 3.11 3.04
S.D. 111 111 0.9 1.03 0.98 0.85 1.09 1.16
Avg. 291 2.79 2.93 2.86 3.02 4.16 2.94 231

Green (V)
S.D. 1.23 117 112 1.09 1.01 1.05 111 113
White Avg. 3.78 2.76 421 3.93 358 127 291 2.68
S.D. 0.95 122 0.98 0.84 0.97 0.88 0.84 0.87
Colors soft bril- light warm | fashion-| beau- heal- | refresh-
liant able tiful ing ing
Avg. 3.30 430 450 349 348 311 2.85 2.92
Yellow (V) S.E?. 1.09 0.88 0.65 0.78 0.94 1.06 112 115
Green- | Avg. 3.16 2.66 293 2.89 2.62 2.80 293 287
yellow (V) [ S.D. 105 125 117 0.80 130 120 120 114
Purple-blue | Avg. 2.68 318 241 176 271 2.65 264 3.18
[\ S.D. 115 132 113 0.85 1.23 110 111 121
Red (V) Avg. 284 411 391 3.72 3.66 2.99 2.28 227
S.D. 1.00 1.04 107 0.91 0.90 110 0.96 101
Green (v) Avg. 276 291 249 254 253 259 2.62 2,60
SD. 1.10 1.35 1.06 0.73 121 115 1.20 1.16
White  |AYE: 331 3.50 3.96 271 2.24 321 3.09 3.68
SD. 1.05 0.95 0.97 0.78 115 1.20 1.19 113
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Abstract

We performed two experiments. The first examined
subjective color preferences for wet cotton cloths. White or
pale colored cloths were evaluated highest. The second
experiment used a paired comparison method to examine
subjective temperature evaluations of colored wet cotton
cloths. Pale red cotton cloth was perceived to be 0.77 °C
warmer than white cotton cloth. In contrast, vivid blue
cotton cloth was perceived to be 0.95 °C cooler than white
cotton cloth.

Keywords: color, cotton cloth, subjective evaluation,
thermal sensation
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