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Psychophysical evaluation of receptor selective stimulation in electro-tactile display
OHiroyuki KAJIMOTO, Naoki KAWAKAMI and Susumu TACHI, The University of Tokyo

Abstract: We have proposed to selectively stimulate each types of mechanoreceptors inside skin by using electrical current from surface

electrodes. Our goal is to produce natural tactile sensation by combining them. In this paper we show the psychophysical evidence that the

selective stimulation of Meissner corpuscle was achieved. We also found that the selective stimulation of Pacinian corpuscle was not attained

by the electrical stimulation, which results in unnatural vibratory sensation. We propose to use mechanical vibration in combination with

electrical stimulation to selectively stimulate Pacinian corpuscle.
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Fig 1 Selective stimulation. (left) Meissner mode. Positive pulse is
applied from central part of small concentric electrodes. (right)
Pacinian mode. Negative pulse from central electrode reaches to
deeper tissue.
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Fig 2 Mechanical and electrical stimulator. Central electrode is
mounted on the voice coil. Vibration amplitude is observed by the
photo reflector attached on the coil.
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Fig 3 Upper and lower difference thresholds of vibratory frequency,
obtained by the method of limits. Mechanical sine wave with
0.1[mm] amplitude was applied on the finger-pad.
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Fig 4 Upper and lower difference thresholds of electrical
stimulation. Positive pulse with 2.4[mA], 0.2[ms] was applied on
the finger-pad through the concentric electrode with 1.0[mm] and
6.0[mm] inner and outer diameter.
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Fig 5 Upper and lower difference thresholds of deeper part
electrical stimulation. Negative pulse with 2.4[mA], 0.2[ms] was
applied on the finger-pad by the large concentric electrode with
3.0[mm] and 10.0[mm] inner and outer diameter.
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