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Tactile Presentation using Underwater Electrical Stimulation

TAIRA NAKAMURA™  MANAMI KATOH
RYUTA OKAZAKI™ HIROYUKI KAJIMOTO 2

Abstract — Electrical stimulation is been used for tactile and force presentation. However, there is a common issue of difficulty
to present stabilized sensation, which is due to the fact that electrical stimulation is easily effected by skin condition and contact
condition with electrodes. In this paper, we propose a method to stabilize tactile presentation using electrical stimulation

underwater.
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Figure 1  Underwater electrical stimulation device
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Figure 2 System configuration
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Figure 3 V-l Converter circuit
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Figure 4 Output waveform
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Figure 5 Tactile presentation using underwater electrical
stimulation (above chart)
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Figure 6 Electrical stimulation pattern
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Figure 7 Experimental condition
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Table 2  Direction of tactile presentation and reply
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B 6.7% 66.7% 13.3% 6.7%
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D 26.7% 20.0% 6.7% 60.0%
B 100.0% 93.3% 100.0% 66.7%
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