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Abstract

Effects of Self-Body-Related Information on the

Visual-Haptic Integration of Thickness Perception

KIRA, Yuhi

In a previous study examining weighting in visual-haptic integration, we found
that tactile weighting increased when noise was added to the visual input to reduce its
reliability. However, the tactile stimulus was a force presentation, not a real object,
and the in uence of visual information other than the object, such as distance to the
stimulus and one’s own body, had not been examined. In this study, we examined
whether manipulation of body-related information dynamically changes the weighting
of visuotactile stimuli by perceiving the thickness of a real stick as a tactile stimulus
and a virtual stick in a VR space as a visual stimulus. In each experiment, we set up a
tactile judgment task in which judgments were made based on tactile force and a visual
judgment task in which judgments were made based on visual perception, and examined
the possibility that stimulus weighting would change depending on the modality used as
the criterion for judging thickness. In the tactile judgment task, the thickness of visual
stimuli was varied by -10%, 0%, and +10% based on the tactile stimuli, while in the
visual judgment task, the visual condition was reversed. In Experiment 1, the distance
from the self to the target was 200 mm, 325 mm, and 450 mm. Since visual information
of the self-body is received when the target is touched, the presentation of the hand
avatar is expected to increase the reliability of VR visual information, resulting in

relatively greater visual weighting. Therefore, in Experiment 2, we examined the e ect
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of presenting body feedback (hand avatar) in the VR space. In both Experiment 1
and Experiment 2, no visual e ects were observed in the tactile judgment task, but
tactile e ects were observed in the visual judgment task. This may be due to the fact
that tactile tactile feedback was more reliable than visual tactile feedback because both
tactile and virtual vision were used. In Experiment 1, tactile weighting in the visual
judgment task varied signi cantly with distance, but the variation was not uniform,

suggesting that the e ect of visual size constancy a ected the weighting.

key words VR, Multimodal integration, Visual, Haptics, Weighting
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