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Tactile Feeling Display Using Selective Stimulator
to Superficial Skin Receptors
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Abstract  The human feels various tactile feeling by touching and rubbing the object lightly. In this paper, we
propose anew method to display such tactile feeling with reality. We produce the feeling by selective stimulation to
each kind of mechanoreceptors, using elastic transfer property of the skin. Our system isa sparsearray of stimulators
each of which controls both overall contact pressure and partial pressure on the skin, which stimulates the shallow
and the deep mechanoreceptorsin the skin selectively. The systemissimple, but it could give several types of tactile
feeling with reality, including fine texture. The principle and experimental results are shown.
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Fig. 1. Vertical section through the glabrous skin of the
human hand[4].
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Fig. 2: The structure of our tactile feeling display. The air
pressure stimulates only shallow receptors, while the
overall vibration stimulate both shallow and deep
receptors.
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Fig. 3: The pressure distribution on the skin under the air
pressure. If the skin at the cave edge can not move, the
total force onto the skin becomes zero.
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Fig. 4: Two kinds of stimulation mode. The air pressure

stimulates shallow receptors, while the overall vibration
stimulates both shallow and deep receptors.
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Fig. 5: Isotropic pressure s,, + Sy, +S,, (A ) and normal stress s,
(e ) in the elastic body vs. the depth z under the center of the air
pressure circle.
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Fig. 6: The apparatus for controlling the air pressure in the cave.
The structure (a), and the photograph (b). The over view of our
display system (c).
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Fig. 7: Air pressure in the cave vs. frequency, under constant
amplitude of sinusoidal driving voltage. (a)
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Fig. 8: Set up of the air-pin discrimination test. 6.
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Fig. 9: Correct answer ratio of the pin-air discrimination
test for fingertip (a) and thenar (b), for signal patterns 1:
sinusoidal wave of 20 Hz, 2: sinusoidal wave of 100Hz, 3:
ramdom phase signal and 4: pulse sequence.
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Fig. 11: Signal waveforms of the stimulators (a) and the

image of tactile feeling (b). Subject felt as if an object
moved on the skin smoothly.
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Fig. 12: Tactile perception vs. delay T for Gaussian
signals.
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Fig. 13: Signal waveform of each stimulator and the
image of tactile feeling. Subjects felt as if a brush was on
the skin.
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Fig. 14: Tactile feeling vs. carrier frequency of signal.
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