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Vibrotactile adaptation on the glabrous skin of the human hand

Tetsu MIYAOKA

Hamamatsu University School of Medicine
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Vibrotactile adaptation was measured on four human subjects at the middle finger and
the thenar eminence of the left hand, using six sinusoidal stimuli between 10 Hz and 300 Hz.
The amount of adaptation at the thenar eminence was significantly greater than that at
the middle finger under all frequency conditions. On the other hand it is known in neuro-
physiology that the density of mechanoreceptive units increases from palm to finger tip.
From the results of our study and from neurophysiological findings, it was concluded that
the main factor determining the adaptation amount was the number of mechanoreceptive
units which took part in psychological response, and that the greater the number of mech-
anoreceptive units participating in the response, the smaller the adaptation amount be-
came.
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Fig. 1 Block diagram of apparatus in Experiment
I. The apparatus in parentheses were also
used in Experiment II.
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Fig. 2 Vibrotactile thresholds obtained by the
method of limits. Empty circles are the thresholds
at the middle finger, and empty squares are the
thresholds at the thenar eminence of the left hand.
The vertical line at each point shows the stand-
ard deviation of four subjects’ data.
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Fig. 3 Vibrotactile threshold curves based on Ex-
periment I and the previous experiment on the
glabrous skin of humans (Miyaoka et al., 1985).
Empty circles are the thresholds at the middle
finger, and empty squares are the thresholds at
the thenar eminence.
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Fig. 4 Timing relationships of adapting stimulus
and test stimulus.
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: i “H%. (251, Berglund & Berglund (1970)ic X ) I
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: 7 Amaz—A(0) & = X DPEEI RS, Fig. 5 WRLk
g ] FRiE & BHEER A b h e EG R SALS (statistical
% 288 analysis with least squares fitting; HJI[-/NJl, 1982;
£ TIME IN SECOND Oyanagi & Nakagawa, 1981) % i\ C (2) ok b Tix

Fig. b Courses of vibrotactile adaptation. Ampli-
tude of adapting stimulus was 20dBSL. Stimulus
frequencies were 10, 25, 50, 100, 200, and 300Hz.
Solid lines show the adaptation courses measured
at the thenar eminence. Dotted lines show the
adaptation courses measured at the middle finger.
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bbb, FS0Hz4EEREE LT FEERK S &
L&, ThiEWHart~, REB23KRELRS
EASAR bR, 20z 23, FEBEEE ECEED
BFANEERD - D #EfTT5 2 E&#RLTW5 (Fig.6),
A—RIEOHGHBZIRR LAz L &, RIFEBERT
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X, AR ARHRAH N OBEEZTH 5.
Johansson & Vallbo (1979a) 1%, FHEACHEROBEMRSZA
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TRFORN A BT H L2 RE L, s
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LIEEL TS,
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Table 1. Parameters estimated using SALS.

A0) | Amas fﬁj&f; c
middle finger

10Hz 1.25 5.87 4.62 |4.09E01

25Hz 1.25 4.89 3.64 | 3.88E01

50Hz 1.14 4.77 3.63 |3.21E01

-~ 100Hz 1.02 3.78 2.76 |4.39E01
200Hz 1.29 5.40 4.11 |5.74E01
3001z 1.13 5.99 4.86 |7.10E01

thenar eminence

10Hz 1.04 9.33 8.29 {3.07E01

25Hz 1.22 7.38 6.16 | 3.06E01

50Hz 1.37 7.75 6.38 | 3.87E01

100Hz 1.72 7.86 6.14 |4.03E01
200Hz 1.43 8.28 6.85 | 5.03E01

300Hz 1.06 8.38 7.32 |6.47E01
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Fig. 6 The comparison of adaptation courses when
stimulus frequencies are 25Hz and 300Hz. The
solid line shows the adaptation courses of 25Hz
and the dotted line shows that of 300Hz measured

“at the thenar eminence.
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