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Directional Dependency of Fingertip Shear Force and Electrical Stimulation Flow
in a Slipping Illusion
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When electrical stimulation constantly presents moving pattern to a finger, and shearing force is applied to the
finger simultaneously, the participants feel as if their fingers slip though they do not actually move. We named this
phenomenon “slipping illusion”, and we proposed a pointing-stick-type GUI input device that applied this
phenomenon, hoping that owing to the illusion, it can reproduce operation feeling of touchpad where the finger
actually moves. In this paper, we investigated the occurrence condition of the slipping illusion focusing on the
directional dependency of fingertip shear force and electrical stimulation flow.
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Fig.1 Electrical stimulation with fingertip
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Fig.2 Appearance of experimént (Leﬁ),-
Pressure sensors in the box (Right)
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Fig.3 Direction of shearing force(left) and
Electrical stimulation flow (Right)
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Table.1  Directional Property of Fingertip Shear Force
and Electrical Stimulation Flow
Normalized Direction of Horizontal Force
Horizontal Force
[N] UpP Down Left Right
Nothing 0.00 0.00 0.00 0.00
Direction of Down 0.50 —0.24 0.05 0.12
Electrical Up -0.32 0.27 0.56 -0.43
Stimulation Right 0.27 0.24 0.60 0.94
Left 0.03 0 0.6 0.74
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