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Electrotactile and Electrostatic Tactile Presentation Using Low Voltage
Electrical Stimulation

OHiroyuki KAJIMOTO (The University of Electro-Communications)

Abstract: It has recently been shown that electrotactile presentation using low voltage stimulation lower than £30V is
possible, by utilizing amplitude-modulated waves. This technique is characterized by the application of inverse voltages
to multiple electrodes at a relatively high modulation frequency of around 10 kHz. Based on the consideration that this
method utilizes the capacitance component of the skin's stratum corneum, the author considered that electrostatic
tactile presentation is also feasible simultaneously. This paper showed validity of this hypothesis, and also discussed
the possibility of independently controlling electrotactile and electrostatic stimulation.
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Fig. 1 Types of surface haptics.
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Fig. 2 Low-voltage electrical stimulation [15].
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Fig. 3 PWM-based amplitude modulation.
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Fig. 4 Principle of stimulation.
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Fig. 5 Experimental setup. |
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Fig. 6 (Top) Schematic drawing of stimulation pattern.
(Bottom) Observed waveform when 200us pulses were
applied.
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Fig. 7 . Acceleration measured on the nail during finger
tracing motion on the electrode.
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Fig. 8 Result of the evaluation experiment.
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