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Human Tactile Sensation Capability for Moving Fine Step-Heights
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*5 Shizuoka Institute of Science and Technology, Dept. of Mechanical Engineering
Toyosawa 2200-2, Fukuroi, Shizuoka, 437-8555 Japan

The purpose of this study was to investigate the ability of the human tactile sense to discriminate
fine step-heights depending on surface motion. In the previous paper, we reported the development
of a device which enabled to present a fine step-height ranging 0-30pm while moving at a velocity
ranging 0-60 mm/s. This device was applied to investigate the human tactile sensation capability for
moving fine step-heights. Six human subjects touched various step-heights moving at two velocities
of 20 and 40 mm/s, and judged which step-height was higher. As a result of the psychophysical tests,
the subjective equalities and the difference thresholds for discriminating the moving step-heights
were determined. The experimental results proved that the difference thresholds and the subjective
equalities resulting from a step-height velocity of 40 mm/s are larger than those from 20 mm/s. This
reveals that the velocity of the step-height affects the discrimination capability, and that the
resolution and the accuracy are decreased with the increasing velocity of the step-height.
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Fig. 1 An example of discrimination characteristic
curve
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Fig.2 Experimental apparatus comprising step-height
presentation mechanism and X-table driving
mechanism
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Fig.3 Standard score for a standard stimulus velocity
of vs=20 mm/s
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Fig.4 Standard score for a standard stimulus velocity
of vs=40 mm/s
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Table 1 Coefficients of correlation

Standard stimulus velocity: Standard stimulus velocity:

W =20 mny/s % =40 mn/s
Standard | Coefficient Standard | Coefficient
step-height of step-height of
(um) correlation (um) correlation
7.6 0.96 7.6 0.99
8.4 0.98 8.4 0.95
9.2 0.98 9.2 0.97
10 0.97 10 0.87
10.8 0.91 10.8 0.84
11.6 0.90 11.6 0.98
124 0.92 12.4 0.91

Table 2 Subjective equality, threshold and Weber
fraction

Standard stimulus velocity: vy = 20 mm/s

Standard | Subjective | Threshold| Weber
step-height] equality (um) fraction
(um) (um)
7.6 8.13 3.07 0.40
8.4 8.68 3.39 0.40
9.2 8.89 2.52 0.27
10 10.02 3.21 0.32
10.8 10.36 3.52 0.33
11.6 11.32 3.72 0.32
12.4 11.56 4.23 0.34

Table 3 Subjective equality, threshold and Weber
fraction

Standard stimulus velocity: Vs = 40 mm/s

Standard | Subjective | Threshold | Weber
step-height} equality (um) fraction
(um) (um)
7.6 7.72 2.53 0.33
8.4 8.57 3.85 0.46
9.2 9.43 _2.87 0.31
10 10.28 4.74 0.47
10.8 11.16 3.85 0.36
11.6 12.46 3.51 0.30
12.4 13.76 4.81 0.39

— 229 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

230 v b OREM S AR RIE T EEEE OB
T T o T j I 14F 1 1 L A AL |
g o 1 :
B 40 mm/s 2
Y12
< 4 - £
E
3 5
= L -
3 210
= 2k v, = 20 mm/s . 3
<)
=
wn
8
o ] s 1 . | s 1 L i
8 10 12

Standard stimulus, §, pm

Fig.5 Threshold for standard stimulus velocities of
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Fig.6 Weber fraction for standard stimulus velocities
of vs=20 and 40 mm/s
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