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Efficient System for Transmitting a Few Words with
Two-Channel Electrotactile Stimulation

Gwan Kiv,* Ryuhei Okuno,” Masaki YosHIDA,"™ Kenzo AKAZAWA®

Abstract We describe a novel artificial tactile system for transmitting a few words (verbal information) in
which two-channel electrotactile stimulation capable of generating apparent movements is applied to the dorsal
carpal area of the left hand via surface concentric electrodes. The utility of the system was demonstrated in
psycophysical experiments using 15 healthy subjects. Verbal information was provided regarding the direction in
which an object was located, with directions selected from “forward”, “left” and “right” and objects selected from
“human”, “car” and “obstruction.” Consequently, nine kinds of verbal information could be sent. We therefore de-
signed six stimulation patterns (duration, 600 —900 ms) comprising several burst profiles in which each burst
was composed of several pulses (interval of biphasic pulses, 2.85 us) modulated in amplitude. The recognition ex-
periment showed that the mean (+SD) percentage of correct answers was about 92 *4.2% and the mean reac-
tion time was about 29 *0.1 s. The recognition percentage improved with experience, prior explanation about
each stimulation pattern, and by increasing the range of stimulus intensity. These basic findings suggest the possi-
ble applicability of the proposed verbal information transmission method to assist auditory impaired persons and
prosthetic hand users.

Keywords : verbal information, electrotactile stimulation, apparent movement.
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Fig. 1 Experimental setup.
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Fig. 3 An example of a stimulation pattern waveform.
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Table 2 Results of the stimulation pattern translation test for all subjects.

Reaction Sum  PCA”
Stimulation 1 2 3 4 5 6
1 919 5 7 8 1 4 944 97
2 12 946 50 1 8 6 1,023 92
3 9 30 1,006 3 21 1,069 9
4 7 5 852 57 117 1,038 82
5 2 4 9 64 759 146 984 77
6 2 1 7 81 100 751 942 80
Sum 951 986 1,084 1,009 925 1,045 6,000

PCA™ shows the percentage of correct answers.
Correctly classified instances: 5,233 (87.2%)
Incorrectly classified instances: 767 (12.8%)
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Fig. 8 Results of the stimulation pattern translation test for four subjects.
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time (s)
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