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Abstract

VR (Virtual Reality) is the technology to allow human to perceive realistic environment vir-
tually with artificial stimulus applied to sensory organs. Various devices have been developed to
present tactile sensation in the past decade, and the drawbacks of the developed devices are lack
of reality and versatility due to the various modality of tactile sense. In this study, the author
focused on the activity of a nerve which is common to the all modalities of sense as a solution
for diversity of modality. As the method to present tactile sensation, the author adopted the
electric stimulus which is a easy method to stimulate nerves directly. Furthermore, the author
proposed to display difference in height on surface of object as a new attempt in electrotactile
display, and enabled a user to feel roughness sensation by vertical pressure and vibration applied
to skin.

The author proposed a tactile mapping method, which considers physiological characteristic of
firing rate. The author applied the method to selective stimulation of nerve with electric stimulus
through human skin. In order to establish the method, the author developed a tactile display
which generates electric stimulus at arbitrary frequency. The display was composed of a signal
generator which creates an indicated signal pattern, a stimulus transformer which converts the
signal pattern to electric stimulus through human skin, and electrodes. The device was connected
to a computer with USB. The electrodes are mounded on the top of a computer mouse.

For the purpose of represent various kinds of roughness of virtual surface, the author defined
the magnitude of roughness by Hurst constant which determines shape of Brownian surface, and
created several surfaces which are different in magnitude of roughness. The author performed
three subjective experiments to evaluate the system. The first experiment showed that the system
can display virtual planes which present different roughness sensation. The second experiment
indicated that the proposed tactile mapping method can display different stimulus intensities
corresponding to the frequency of the stimulus below 100Hz. The last experiment suggested

that adaptation model allowed user to perceive more detailed geometry of a surface.
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