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Abstract: Effects of color on perceived qualities of
ceramics were studied by using glossy color ceramic
tiles [perceived qualities: hardness sense, transparent
sense, planarity sense, deepness sense, thickness sense,
and glossy sense]. Six groups of 5 tiles, seemed to be
same hue, were selected, because it was impossible to
adjust the velues. The qualities were investigated for

25 girl students by means of SD-method of 7 steps and

regression lines. Because the qualities are affected by
both metric lightness and by metric chromaticness, the
effects of the lightness were assumed to be the results
obtained using achromatic color tiles. The hardness
sense, planarity sense, deepness sense and glossy sense
decreased with increasing the lightness of the tiles,
although transparent sense and thickness sense
increased. The effects of the chromaticness were
assumed to be differences between the measured value
of the color samples and the value of the achromatic
color tiles. There are very good linear relationships
between the differences and the chromaticness. The
hardness sense, planarity sense, deepness sense and
glossy sense increased with increasing the
chromaticness of the tiles, although transparent sense
and thickness sense decreased. The effects of hue were
also detected as the slope of the linear relation, as the
chromaticness is larger in purple-blue hue than in

yellow hue.
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Fig. 1. Observation in the investigation.
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Table 1. Color specification values and Gs60 value of tiles
sample L* a* b* C*ab Gs
Al 6.55 0.29 1.56 1.58 92.64

2 38.40 -0.04 -1.84 1.84 99.30
3 70.57 -1.54 6.23 6.42 95.98
4 82.19 0.22 2.03 2.04 99.26
5 93.75 0.24 2.16 217 97.04
R |1 40.00 49.82 13.29 51.56 88.36
2 63.20 24.63 5.79 25.31 96.33
3 74.75 15.24 5.08 16.06 100.56
4 81.73 9.23 4,71 10.38 99.33
5 85.30 6.49 5.42 8.46 97.00
YR |1 53.14 36.92 37.81 52.85 88.36
2 62.70 22.54 21.18 30.93 100.46
3 72.65 14.87 16.06 21.89 101.4§
4 80.43 8.54 11.03 13.95 101.63
5 87.27 4.06 12.46 13.11 93.93
Y |1 66.71 18.17 59.01 61.75 91.16
2 70.72 12.38 56.88 58.21 96.98
3 73.46 4.90 26.35 26.81 93.00
4 77.79 2.20 22.44 22.55 95.18
5 81.58 1.99 17.12 17.23 94.40
G |1 50.66 -27.72 15.83 31.92 96.00
2 62.49 -36.61 27.81 45.98 94.60
3 64.80 -29.22 21.10 36.04 93.70
4 74.01 -19.27 20.57 28.18 99.70
5 81.58 -11.71 13.57 17.92 100.40
PB | 1 24.81 6.14 -25.08 25.82 101.96
2 40.23 4.30 -32.96 33.24 95.63
3 50.34 -3.27 -18.88 19.17 100.56
4 €9.98 -2.83 -10.29 10.67 101.30
5 78.02 -1.09 -4.11 4.25 99.70
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Fig. 3. Plots of a* value against b* value of the ceramic tiles.
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Table 2. Averages of the investigated values of female students (1) and of male students (2).

(1) female (2) male
sample| hardness |transparent planarity | deepness | thickness | gloss |sample| hardness |iransparent planarlity | deepness | thickness| gloss
Al 2.296 -1.412 2.462 2.385 -1.154 | 2231} A 1.481 -2.167 1.833 1,695 -0.878 1.192
2 0.684 -1.049 1.154 1.462 -0.769 1.308 2 0.788 -1.167 -0.833 0.490 -0.471 0.400
3 0.442 -0.023 0.769 0.077 0.615 0.615 3 0.519 0.167 -0.500 0.273 0.257 0.293
4 ~-0.385 1.088 0.077 -1,231 0.308 0.538 4 -0.077 0.500 1.333 0.420 0.451 0.226
5 -0.470 1.615 0.000 -2.000 0.769 0.308 5 -0.231 1.167 1.333 0.280 1,000 | 0219
RI 0.716 -1.042 1.846 2.000 -0.846 2308 R |1 1.327 0.500 1.000 1.458 -0.108 1.139
2 ~-0.360 -0.624 1.000 1.154 -0.231 1.462 2 0.846 0.833 1.333 1.112 -0.192 | 0.877
3 -0.692 0.185 0.385 0.154 0615 0.615 3 0.442 1.000 0.333 0.462 0.494 0510
4 -0.934 0.891 -0.615 -0.923 1.154 | -0.154 4 -0.135 0.000 0.833 0.133 0.879 0.249
5 -1.143 1.541 -1.000 -1.692 1.538 { -0.615 5 -0.442 0.000 0.000 ~0.340 1.143 | -0.160
YR| 1 0.959 -1.642 1.462 2.154 -0.538 1615 JYR| 1 1173 -1.000 1.500 1.347 -0.536 1.196
2 -0.137 -0.851 1.154 1.385 -0.462 1.077 2 0.788 -0.667 1.167 0.932 -0.457 0774
3 ~0.662 -0.332 0.462 0.538 -0.077 | 0.462 3 0.346 1.167 1.667 0.698 -0.365| 0.606
4 -0.798 0.700 -0.077 -0.692 0.769 | -0.077 4 -0.019 1.167 0.667 0.141 0.129 0.128
5 -0.702 1.665 -0.846 -1.538 1.231 | -0.769 5 -0.481 0.833 0.333 -0.327 0.365 | -0.373
Y1 0.769 0.000 1.769 2.154 0.077 20771 Y |1 1519 -0.667 1.833 1.722 1.500 1.706
2 0.393 0.731 1.077 1.308 -0.077 1.769 2 1.019 -0.333 1.333 1.282 1.571 1.156
3 -0.482 1.462 0.077 0.154 0.154 1.077 3 0.365 -0.333 1.000 0.720 1.429 0.476
4 -0.940 0.785 -0.308 -1.000 0923 | -0.154 4 -0.135 0.333 0.667 0.072 0.043 | -0.040
5 -1.393 1.325 -0.615 -1.923 1.231 | -1.077 5 -0.596 1.667 0.500 -0.441 0.122 | -0.483
G| 1.065 -0.731 1.308 2.154 -1.000 16151 G| 1 1.018 -0.500 -0.833 0.687 -0.071 0.535
2 0.195 -0.326 0.692 1.538 -0.538 1.462 2 0.788 0.333 1.167 1.057 0.078 0.822
3 -0.203 0.180 0.462 1.154 0.154 0.538 3 0.577 0.500 0.167 0.472 0.208 0.421
4 ~1.125 0.769 0.154 0.077 0.692 | -0.231 4 0.173 0.833 1.333 0.363 0.500 0.410
5 -1.346 1.340 0.000 -1.154 1.538 | -0.769 5 -0.096 0.833 2.167 0.295 0.449 0.335
PB| 1 1.450 -0.903 1.769 2.308 -1.000 1.615 | PB| 1 1.173 -1.500 1.000 1.203 -0.206 0.851
2 0.952 -0.244 1.308 1.692 -1.077 1.385 2 0.827 ~-0.833 0.667 0.896 0.606 0.848
3 0.394 0.450 0.769 0.846 -0.615| 0.769 3 0.442 -0.167 -0.833 0.185 0.492 0.174
4 -0.403 1.346 -0.154 -0.615 0615 | -0.231 4 -0.096 1.333 0.500 0.023 0.678 0.126
5 -0.799 1.780 -0.769 -1.769 0.923 | -0.846 5 -0.615 1.833 1.333 -0.176 0.579 | -0.121

TERL,Z. 8oy VEHRE (gl K0 Table 3. Average deviations of the investigated values for female
e N (upper) and male students (lower).
1~2%4N), D74 NLDOKIH 2 EHEE
o Tz, ERgidfase<, $80~150 um color
—— N . . hardness [transparent| planarity | deepness |thickness| gloss [tolal ave/|
BEOEAND -7, TRIZEHIHE <, H150~ A 1.048 1222 13ss| 1049 | 1des| 1386
250 u mBEEDEILRDNH 5720 AN TN R 1.224 0819| o0264| os%2| 0945|1216

perceived qualities (female)

N . o N YR 1209 0851| 019 | o0748| 0965 1.156
JODENSDOERIKECEILL Tz IkH v 1012 08s5| 0226| oei8| os9| 1167
3000851 B C b gapk IRl T &9, BH— GY 0.833 1.204 0180 | 0819 085[ 1.6

P8 | 0305 0873| 0132| o729| 0833| 1470

AEBBTH o7z R KIS BN S, BEK Ave.| 1.065 1.018 | 0.451 | 0.765| 1.026]| 1.253| 0.930
WL DHEENBR L 72720 LR TE A,

perceived qualities (male)

color
hardness [transparent| planarity | deepness |thickness| gloss [tolal ave/
3. 2. B4ETORBEIER A 0916 1222 0.790 1322 1229 1124
R 1.600 1.589 1.027 1178 1.310 0.951

HRE—ED T A NF > TV L, REMHE YR 1.228 12751 0940 0800| 1376| 1.288
DERICBITT B L2 7 BRBESDETHEL 720 Y 1398 1333 0819 0967 1151|0814
GY | 1.3 1556 | 1229 | 0844| 1.491| 1.108

TN WGE U2 PURGPN R (20 2) &P f 2 PB | 1078 1033 |  osrs| osn|  oser| 1198
(#3) ZRlE L. BIRETOFEHFEEX IR X, Ave.l 1300| 1.395]| 0961| 1.022| 1.311| 1.077] 1.178
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Fig. 4. Plots of the investingated values of the transparent sense vs.the L* (a) or C*ab values (b) in red sample

Table 4. The results of the primary regression functions, CC, f,
and C values of the functions.

Relations between C*abandthe
perceived qualities

Relations between L* and the percelved
qualities

cc f [o] ccC f C
hardnass { A 09721 -0.037 2618 A 0.754 | -3.086 0.735
sense R 0.996 -0.040 2265 R 0.997 0.041 -1.408
YR 0.893 -0.048 3151 | YR 0.984 0.044 ~1.437
Y 0.967 -0.132 9796 | Y 0.975 0.042 -1.893
GY 0986 | -0.083 5233 | GY 0617 0059 | -2.174
PB 0.998 -0.043 25731 P8 0.912 0.073 -1.046
transparen| A 0.900 0.038 | -2.169 | A 0.561 2490 | ~4.980
sense R 0.921 0.053] -3.497 | R 0.878 -0.053 13713
YR 0.983 0.094 | -6.759 | YR 0.900 =-0.071 1.804
Y 0.810 0.071 -4.581 Y 0.787 -0.022 1.669
GY 0.981 0.069 | -4.371 | GY 0.748 -0.060 2176
PB 0.898 0.051 -2.193 | PB 0.902 ~-0.086 2.091
planarity { A 0.931 -0.014 1611 | A 0.811 -1.293 3.402
sanse R 0.956 -0.061 4521 R 0.925 0.061 -1.044
YR 0.982 -0.067 5211 | YR 0.880 0.050 -0.899
Y 0.992 -0.149 11867 Y 0.978 0.046 -1.330
GY 0.978 -0.043 3376 | GY 051 0.026 -0.294
PB 0992 | -0.048 3095 PB 0.924 0083 | -0.964
deepness | A 0992 -0.041 2307 A 0762 | -3.359 6674
sense R 0942 [ -0.077 5467 | R 0.905 0077 [ -1.584
YR 0.990 -0.109 8131 [ YR 0912 0.084 -1.850
Y 0.959 -0.240 18572 Y 0.946 0.075 ~2.646
GY 0973 -0.108 7969 [ GY 0.778 0.099 -2.408
PB 0.985 -0.076 44971 PB 0.931 0.135 2.016
thickness | A 0.994 0.028 -1.5791 A 0.790 2.405 -4.765
sense R 0.965 0.052 -3.129| R 0.834 -0.052 1.610
YR 0.947 0.054 -3682| YR 0.822 -0.039 1.226
Y 0.787 0.069 -4817| Y 0817 -0.023 1.300
GY 0975 0083 | -5372|GY 0895 | -0.050 2,070
PB 0.946 0041 | -2383;P8B 0956 | -0.077 1210
gloss A 0916 ~0.023 1922 A 0.746 -1.9Mm 4.559
sanse R 0.967 -0.063 5055 | R 0.937 0.063 -0.689
YR 0.994 -0.068 5327 | YR 0918 0.053 -0.934
Y 0.897 -0.180 14566 Y 0.899 0.057 -1.382
GY 0.946 -0.084 6.097 | GY 0.799 0.081 -2.054
pB 0.980 -0.048 3047 | PB 0.949 0.086 -1.071
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Fig. 5. Models of the relation. (a) The scale value (S) of
chromatic and achromatic samples were plotted against the
L*value of the sample. (b) The difference between the scale

values of chromatic sample and the relation in the acromatic
ample was plotted against the C*ab value of chromtic sample.
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Table 5. The results of the regression function between the Sc Table 6. The CC, fand C values of the regression function
value and the C*ab value. The regression functions were obtained after the exception of the most deviated plot in each
obtained in each chroma. chroma. The underlines were added to the colors recalculated.
cc f B ccC f B
hardness R 0.990 0.039 -0.816 hardness R 0.990 0.039 -0.816
sense YR 0.909 0.030 -0.825 sense YR 0.908 0.030 -0.825
Y 0.902 0.01 -0.664 Y 0.902 o.om -0.664
GY 0.3%0 0.027 -0.721 Gy 0.943 0.027 -0.876
PB 0.780 0.062 -0.496 PB 0.957 0.091 -0.831
transparent R 0.990 -0.039 1.284 transparent R 0.990 -0.039 1.284
sense YR 0.909 -0.030 1.293 sanse YR 0.909 -0.030 1.293
Y 0.902 -0.01 1131 Y 0.902 -0.011 1.3
GY 0.390 -0.027 1.188 GY 0.943 -0.027 1.344
PB 0.780 -0.062 0.962 P8 0.957 -0.092 1.299
planarity R 0.990 0.014 0.331 planarity R 0.990 0.014 0.331
sense YR 0.909 o.on 0.328 sense YR 0.909 0.0 0.328
Y 0.902 0.004 0.388 Y 0.902 0.004 0.388
GY 0.390 0.010 0.366 GY 0.943 0.010 0.309
PB 0.780 0.023 0.450 P B 0.957 0.034 0.325
deepness R 0.990 0.043 -1.478 deepness R 0.990 0.043 -1.478
sense YR 0.909 0.028 -1.488 sense YR 0.909 0.028 -1.488
Y 0.905 0.015 -1.31 Y 0.989 0.015 -1.362
GY 0.392 0.030 -1.374 GY 0.943 0.029 -1.544
PB 0.780 0.068 -1.494 PB 0.957 0101 -1.494
thickness R 0.990 -0.029 1.037 thickness R 0.990 -0.029 1.037
sense YR 0.909 -0.023 1.043 sense YR 0.909 -0.023 1.043
Y 0.902 -0.009 0.920 Y 0.902 -0.009 0.920
GY 0.390 -0.020 0.964 GY 0.943 -0.020 1.082
PB 0.782 -0.047 0.793 PB 0.957 -0.070 1.048
gloss R 0.990 0.024 -0.177 gloss R 0.990 0.024 -0.177
sense YR 0.909 0.018 -0.183 sense YR 0.909 0.018 -0.183
Y 0.907 0.007 -0.085 Y 0.989 0.008 -0.113
GY 0.387 0.016 -0.118 GY 0.943 0.016 -0.214
PB 0.778 0.038 0.019 P8 0.957 0.056 -0.187

Table 7. Effects of color on the perceived gualities of ceramic ware.
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Fig.6. Plots of the Sc value vs. the C*ab value in each chroma.
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