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Electrode size affects frequency discrimination in electro-tactile display

Hiroyuki KAJIMOTO' and Susumu TACHI*
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Fig.1 Entrained threshold of two types of mechanore-

ceptors, Meissner corpuscle and Pacinian cor-
puscle. Horizontal axis: vibration frequency.
Vertical axis: vibration amplitude. Recon-
structed from [5]
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Fig.2 Vibratory sensation threshold as a function of
contact area of the vibrator. Reconstructed
from [20]
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Fig.3 Mechanical and electrical stimulator to the
same location
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Fig.4 Series of stimulation for frequency discrimi-

nation test. Amplitude is 0.1[mm]. Standard
and comparison stimuli are presented 1s, with
1s rest period .
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Fig.5 Frequency discrimination of the sine wave me-
chanical vibration. Vertical axis is normalized

with standard frequency.
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Fig.6 Frequency discrimination of the electrical
pulses.
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Fig.7 Frequency discrimination test of the electrical
pulse with the method of constant.
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Fig.8 75 % discrimination threshold is below 20% of
the standard frequency when the frequency is
30 or 45Hz. It suddenly rises up at 60Hz.
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Fig.12 75% discrimination threshold decreases dra-

matically at 60 through 90 Hz when large
electrode was used. However, the threshold
is still high at 140Hz or more.
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Abstract There are mainly two types of stimulation methods in tactile display. One is mechanical
vibratioin, and the other is electrical stimulation. In mechanical tactile stimulation, different contactor size
affects vibratory sensation, both in quantity and in quality. This phenomenon is explained by the fact
that two types of receptors, Meissner corpuscle and Pacinian corpuscle are responsible for the vibratory
sensation, and Pacinian corpuscle is more easily activated by larger contactor. On the contrary, in electro—
tactile stimulation (electrocutaneous display), although there are some reports on the relationship between
electrode size and magnitude of the sensation, it is unclear that the different electrode size affects sensation

quality. We clearly shows this, by using frequency discrimination test.

Key words Meissner Corpuscle, Pacinian Corpuscle, Selective Stimulation, Tactile Display, Electrical

Stimulation
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