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A Tactile Display Using Suction Pressure

o Yasutoshi MAKINO, NaoyaASAMURA and Hiroyuki SHINODA  University of Tokyo

Abstract: In this paper we propose a novel tactile stimulation method using suction pressure. The method is based on our
discovery of atactileillusion that pulling a skin through a hole by lowering the air pressure causes a sensation as if a stick
like object pushes up the skin. We consider that the illusion arises from our insensitivity to the sign (negative and positive) of
stress. Based on this property of perception and “multi-primitive tactile stimulation”, we confirmed that we can produce
various tactile sensations from a sharp edge to a smooth surface using a sparse stimulation array with a simple structure.
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Fig.1: Schematic illustration of suction pressure
stimulation. Pulling a skin through a hole causes a
sensation asif something like a stick is pushing up.
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Fig.2: 3-D distributions of strain energy by suction
pressure (a) and positive pressure caused by a sticklike
[2] object (b).
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Fig.3: Distributions of strain energy at the receptor level
by suction pressure (a) and positive pressure caused by a 2
sticklike object (b).
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Fig.5: Theresult of curvature comparison.
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Fig.4: Two primitives described in [1]. The S1 gives
smooth pressure distribution and the S2 gives
concentrated pressure distribution.
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