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Abstract

Information processing technology accelerates the study of Virtual Reality that artificially
produces visual and haptic senses. Typical virtual environment so far has visual and haptic
spaces in a separate place. A touched object is not visually placed at the position where a
user feels force sensation. The aim of this study is to match the visual and haptic spaces by
using binocular stereoscopic vision display of naked-eye type, and to construct 3D Visuo-
Haptic VR environment that enables more intuitive and realistic interaction

The system equipped haptic display PHANToM and the naked-eye type binocular stereo-
scopic vision display of parallax barrier method. The system drew 3D objects with center
position of a screen as coordinates origin and produced binocular parallax images. Replayed
positions in the binocular vision space were calculated from the geometry. A tip of tool
(position in which haptic sensation is presented) was calculated. The corresponding point
was specified for the binocular stereoscopic vision display. Positions of the corresponding
point were measured with PHANToM, and coordinate systems of visual and haptic displays
calibrated.

However, in the binocular vision using the binocular parallax image, the distortion might
be caused from various, perceptual factors including the cardboard effect, and perceived
positions might shift. In this study, a 3D object was presented to each user, and perceptual
distortion was measured. The position where a 3D image was perceived was presumed
based on each measured distortion. When collision between haptic cursor and the object
was detected, the system enabled force display at the position where virtual 3D object is
visually displayed by binocular images.

This study constructed 3D Visuo-Haptic VR environment. A result of subjective eval-
uation showed that the constructed environment has higher reality and more intuitiveness

than the foregoing VR environment with visual and haptic spaces separated.
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