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Characteristics of Thickness Sensation Observed
through Sensory Evaluation and Psychophysical Method

Soyoung Kim and Kyunghi Hong'
Dept. of Clothing & Textiles, Chungnam National University, Daejeon, Korea

Abstract: The purpose of this study was to figure out the various characteristics of the thickness sensation among ele-
ments of tactile sensation using psychophysical method. Firstly, panel screening was processed to select sensitive thick-
ness panel using the triangle test. As a result of discriminating the paper thickness difference from 1 to 4 pieces, the
female students perceived the thickness difference more sensitively than the male students (p<.05). Secondly, JND (Just
Noticeable Difference) was obtained at percentage of stimulus detection rate in order to detect the degree of thickness
difference by psychophysical method. It was found that the difference threshold of the entire group was about 0.125mm,
with male group being about 0.178mm and female group being about 0.095mm. Thirdly, Weber's law was used to find the
minimum discrimination difference between the stimuli. The experiments were conducted by increasing the paper’s base
thickness from 1.950mm to 1.330mm, and it was found that the difference tendency increased when the size of the basic
stimulus increased. At this time, the minimum discrimination difference increased, but the Weber’ fraction was not pro-
portional to the magnitude of the stimulus. The significance of this study was that sensory evaluation was applied to
research in the fields of clothing science and it seems effective to further screen and train sensitive students as material

discrimination experts.
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Triangle Test

Three samples Select odd sample

.

Task is to determine which two are alike and which is
different from left to right.

If no difference is apparent, you must guess.

Fig. 1. An example of test sheet for the “Triangle Test”.
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Fig. 2. The sample test sheet used in this experiment.
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JIND & regression equation
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Fig. 3. The research process of this study.
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Table 1. Triangle test for difference: Critical number (minimum) of correct answers

Number of correct responses depending on thickness

Number of subjects n
0.095mm 0.190mm 0.285mm 0.390mm
23 (male) 138 57 52 74 91 98
Experiment 1 39 (female) 234 92 117 143 171 194
62 (total) 372 141 169 217 262 292
Experiment 2 30 (female) 180 72 60 74 89 122
n = Corresponding number of responses; k£ =Minimum number of correct responses (p<.05)
Table 2. The results of the whole group with thickness discrimination triangle test (n=62)
Piece differences (Thickness) 1 (0.095mm) 2 (0.190mm) 3 (0.285mm) 4 (0.390mm)
M (SD) 2.7 (14) 3.5 (1.5) 42 (1.5) 47 (1.2)
Percentage stimuli detected (%) 454 58.3 70.4 78.5
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100.0
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0.0
0.000 0.095 0.190 0.285 0.380 0.475

Thickness(mm)

Fig. 4. IND for the entire group (n=62) and regression equation.

Table 3. Results of discrimination experiment on thickness difference by gender

Male (n=23) Female (n=39)
Piece differences (thickness) t
M (SD) % M (SD) %
1 (0.095mm) 2.3 (1.5) 37.7 3.0 (1.3) 50.0 -2.036*
2 (0.190mm) 3.2 (1.6) 53.6 3.7 (14) 61.1 -1.150
3 (0.285mm) 40 (1.3) 65.9 44 (1.5) 73.1 -1.123
4 (0.380mm) 43 (1.3) 71.0 1.0 (0.9) 829 -2.454%
*p<.05
160.0 y=116.51x +39.10
R2=0.99
& 82.9
X 78,1, .
1 _o71.0
g 61.1 u65.9
3 Y S T y=118.23x +28.99
E 50.0 25 R*=0.95
£ 500 X X
2, 37.7
S
=
S
L
(=¥
= Male + Female
X Different threshold
0.0
0.000 0.095 0.190 0.285 0.380 0.475

Thickness(mm)

Fig. 5. IND and regression equation of male (»=23) and female (»=39) students.
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Fig. 6. Results of panel screening of male students assessed below the difference threshold.
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Percentage stimuli detected (%)
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Female (n=39)

Fig. 7. Results of panel screening of female students assessed below the difference threshold.
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Table 4. Percentage of correct answers due to the thickness differences

0.950mm (=39)

Piece differences (thickness)

1.330mm (n=30)

t

M (SD) % M (SD) %
1 (0.095mm) 3.0 (1.3) 50.0 2.0 (1.2) 333 3.305%
2 (0.190mm) 3.7 (14) 61.1 2.5 (1.1) 41.1 3.786%**
3 (0.285mm) 44 (1.5) 73.1 3.0 (0.9) 494 4.595%*x*
4 (0.380mm) 5.0 (1.0) 82.9 41 (13) 67.8 3.322%
#p<.05, #%p<.001
100.0 y=116.51x+ 39.10
R2=10.99
__A82.9
@ 13, =
< A 67.8
3 61.1 X
2 &
[}
< 50.0_- -
= 50.0 X y=117.54x + 20.00
2 R2=10.95
=
7 333
(5]
&
‘g A Female groupl
§ X Female group2
XDifferent threshold
0.0
0.000 0.095 0.190 0.285 0.380 0.475
Thickness(mm)

Fig. 8. IND and regression equation between female groupl (#=39) and female group2 (#»=30) as the thickness increases.

0.380
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Stimulus magnitude (mm)

(@

Fig. 9. Graphs with increasing stimulus magnitude of thickness: (a) JND,
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0.0 0.950 1330

Stimulus magnitude (mm)
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(b) Weber’s fraction.
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