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Pseudo-Haptic Feedback Augmented with Vibrotactile Stimulation

Simulating the Geometric Relief
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Pseudo-haptic feedback is one of the most practical methods for presenting haptic cues without haptic device, in
which visual stimuli accompanied with the user’s motion generate illusory haptic sensation. The temporal response of
the sensation is relatively slow, typically expressed as mass or viscosity. On the other hand, high frequency
component of tactile sensation, i.e. vibrotactile feedback is also an important factor of haptic perception, which is
quite difficult to present using pseudo-haptic feedback. In this paper, we propose to integrate vibrotactile feedback
with pseudo-haptic feedback, so that it could strengthen the perception of pseudo-haptic effects. We demonstrated
that the perception of the geometric relief was improved by the integration.
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Fig. 1 Illustration of the perception of a material relief using
pseudo-haptic and vibrotactile feedback
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Fig. 3 The screen displayed to the subjects with a 24-inch LCD
computer screen of 1920*1200 resolution and 60 Hz refresh rate
during the trial: the mouse cursor was a green disk with a 10 pixel
radius, the virtual relief (i.e. bumps, holes or flat) was a white disk
with a 100 pixel radius and the virtual vibrotactile texture was an
800*600 pixel gray rectangle on the black background. The cursor
could be only moved horizontally.
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Fig. 4 Vibrotactile textures on the height map algorithm
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Fig. 5 Picture of the experiment
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Table 1 The experimental answer rates (%): The yellow markers
stand for the correct answer rates and bold letters stand for the
highest rates in each presented relief.
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