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Abstract
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FBNCHREEN , TOBBTRENBARELTRETAZE , ORKRRENDER S 5l
L2 THRETETFIINAMRBRERICENICEBTSEENf DA/ 2 . #k , FHRAERETER
BOHENABE THOBEEDBEREANICS S , TOMOBRE OFHRIREDOBEEEMOIC
BUA I . AHRTRNSOBBEZRBRL TEYOBRREEZREAL , NILFE-XILRE
HRUBOXNZALICEBDENTEL .

This study aims to approach the mechanism of multimodal information processing in the human
brain using unusual environment. In the third year (2022) of the three-year plan, | first examined
multimodal information processing using unusual somatosensory environment continuing from
2021. Specifically, | used the environment in which a real hand and virtual objects are
superimposingly displayed using the mixed reality glasses and one hand is stimulated by a virtual
reality glove following the other touching a virtual object. Though experiments became possible, a
problem of stability and precision with the system has not been solved completely and there is
room for further improvement. Moreover, | improved unusual vestibular environment and examined
multimodal information processing using the environment continuing from 2021. Specifically, |
achieved the unusual vestibular environment in which only the gravity direction is reversed by
changing body posture of a participant using an inversion bed and by manipulating synchronous
visual information using virtual reality goggles. Then, | analyzed brain activity for congruent and
incongruent combinations of body posture and visual stimulus. Furthermore, | considered the
general mechanism of multimodal information processing by integrating the knowledge obtained so
far. Accordingly, the following points were suggested as to multimodal information processing: (1)
the integration model that plans "which combination of sensory information will be integrated" is
optimized dynamically by exposure to unusual environment and errors are exhibited as a feeling of
strangeness in the process, and (2) the integration model is established statically in the neural
circuit by further exposure to unusual environment. To date, it was difficult to examine the
relationship with the other senses using unusual visual environment because of strong visual
effects and producing unusual environment as to other sense was technically difficult. In this study,
| have overcome these problems to achieve various unusual environment and succeeded to
approach the mechanism of multimodal information processing.
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FAHAETIE, BHEREBEZHAVCTARBOTIILFE—S ILIKNERLIBO AN X LIZIHEIEFZHMELTNS. 3NEEEO 3 EHEL
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2. BIEERREROME (GR)

This study aims to approach the mechanism of multimodal information processing in the human brain using unusual environment. In
the third year (2022) of the three—year plan, I first examined multimodal information processing using unusual somatosensory
environment continuing from 2021. Specifically, I used the environment in which a real hand and virtual objects are superimposingly
displayed using the mixed reality glasses and one hand is stimulated by a virtual reality glove following the other touching a virtual
object. Though experiments became possible, a problem of stability and precision with the system has not been solved completely and
there is room for further improvement. Moreover, I improved unusual vestibular environment and examined multimodal information
processing using the environment continuing from 2021. Specifically, [ achieved the unusual vestibular environment in which only the
gravity direction is reversed by changing body posture of a participant using an inversion bed and by manipulating synchronous visual
information using virtual reality goggles. Then, I analyzed brain activity for congruent and incongruent combinations of body posture
and visual stimulus. Furthermore, 1 considered the general mechanism of multimodal information processing by integrating the
knowledge obtained so far. Accordingly, the following points were suggested as to multimodal information processing: (1) the
integration model that plans “which combination of sensory information will be integrated” is optimized dynamically by exposure to
unusual environment and errors are exhibited as a feeling of strangeness in the process, and (2) the integration model is established
statically in the neural circuit by further exposure to unusual environment. To date, it was difficult to examine the relationship with
the other senses using unusual visual environment because of strong visual effects and producing unusual environment as to other
sense was technically difficult. In this study, I have overcome these problems to achieve various unusual environment and succeeded
to approach the mechanism of multimodal information processing.
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