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High-Definition Softness Presentation System

by Combining Electrotactile Stimulation and Force Presentation
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Presenting realistic tactile sensations in a virtual space requires to provide appropriate stimuli to both cutaneous
and proprioceptive senses. This study aims to present high-quality softness sensation by presenting repulsive force
and spreading cutaneous sensation according to the amount of indentation. Touch X USB was used as a general force
feedback device, and electrical stimulation was used as a means of presenting cutaneous sensation. We measured the
change in contact area of flexible samples, and applied an electrical stimulus that reproduced the increase in the

contact area of the sample simultaneously with the force sensation.

This paper investigated the effectiveness of the

fusion of cutaneous and force sensation through a psychophysical experiment and showed that the reality of softness

sensation was improved using simultaneous presentation.
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Fig. 1 Electrodes of the electrical stimulator (left) and its schematic
diagram fitting a circle in the stimulator by Random Modulator [13]
(right). A red circular frame shows a circle to present (radius
5.65mm, at this moment). The red- or orange-tinted electrodes are
the electrodes to be stimulated according to equation (1).
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Fig. 2 Display unit of the force and cutaneous sensations
presentation device
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Fig. 3 Contact area measurement: An inked index finger and photos
of 2mm pressed gels, with 20mm-diameter coin
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Fig. 4 Contact area measurement results and regression curves
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Fig. 6 Adjustment results for Gel 15
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Fig. 7 Psychological evaluation for Gel 0
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