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A Motion Teaching using Non-Grounded Translational Force
and Torque Display by Induced Pulling Illusion

Takeshi Tanabe*! Hiroaki Yano*? and Hiroo Iwata*?

Abstract — It is known that humans experience a kinesthetic illusion, like a pulling
sensation in a particular direction, when asymmetric vibrations are presented. In our
previous study, we developed a device that can present a translational force and a torque
using this illusion. In order to apply this device to teaching motion for skill transfer,
it was verified whether user’s arm can be guided to a target position with an arbitrary
locus on a two-dimensional surface using this device. As a result, it was confirmed that
this device could be guided with a success rate of 94.3 % in the condition of switching
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the presentation of the translational force or the torque.
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illusory force perception, asymmetric vibration, non-grounded haptic in-
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Table 1 Force vectors on index finger and
thumb of right hand, and the direc-
tion of perceived force

Thumb Index finger | Direction of perceived force/torque
Forward Forward Forward

Backward | Backward Backward

Forward Backward Clockwise

Backward | Forward Counter clockwise
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Fig.2 Proposed device
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Fig.4 The route navigation system’s map
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Fig.5 The routes that used in experiment
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