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Abstract

Visual and vestibular integration process in self-rotation

perception

Akira Moriya

In order to perceive the outside world and the body of ourselves we combine multiple
sensory information such as five senses and somatic sense, and this is called multimodal
process. Many researches have investigated the integration process between visual and
vestibular perception, and some studies have examined the weights of cues by present-
ing each cue information independently. However, there are few studies which consider
the property of each modality cue when presented alone, examining weights of each
modality in vision and vestibular perception. By using a head mounted display (HMD),
it is easy to control the image to be displayed and to present visual information differ-
ent from the vestibular information and the visual and vestibular information can be
independently manipulated. In addition, this contradictory information between input
senses may cause motion sickness. In this study, we used HMD to manipulate the vision
and vestibular information separately, and examined the integration process considering
the perception characteristics when the self-rotation information of the vestibular sense
alone is presented. Adding conditions that the difference between the vestibular and
the visual stimulus is large, Simulator Sickness Questionnaire (SSQ) was used to exam-
ine what combination of self-rotation of visual and vestibular information is likely to
induce motion sickness. The results showed that sensory information with a relatively

small rotation angle was highly weighted under the condition that the rotation direc-

— iii —



tion matches in both modalities, and the vestibular information was highly weighted
in case of inconsistent direction. From these results, the weights change dynamically
according to the magnitude of the rotation angle of each sensation and the direction of
rotation, suggesting that the weights change depending on the reliability to each sen-
sory information. With regard to motion sickness, in the case of showing rotating visual
information alone, the symptoms became severer depending on the amount of rotation.
In the case of presenting both visual and vestibular information, they became severer
when the amount of rotation by the vestibular stimulation exceeded the rotation by the

visual stimulus.
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