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Abstract
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Multimodal information processing achieves reconstruction of external environment in the brain. To
examine it, in the second year (2021) of the three-year plan, | first verified and updated knowledge
about multimodal information processing using the unusual auditory environment continuing from
2020. By focusing on changes of not only auditory perception but also auditory image, | reinforced
the presence of three subprocessing steps that have been uncovered so far: perception-related
processing that regulates audiovisual information errors, intermediate processing that optimizes
priority of combinations of audiovisual information based on the errors, and behavior-related
processing that regulates priority of combinations of audiovisual information. Secondly, | improved
the unusual somatosensory environment. In 2020, | developed the somatosensory transposition
system in which a touch on the left (right) hand is received on the right (left) hand, but a problem
occurred that stability and precision of the system could not be improved sufficiently. Therefore, |
redesigned the system so that virtual objects are superimposingly displayed in the real visual
space using mixed reality glasses and that one hand is stimulated by a virtual reality glove
following the other touching a virtual object. Though it is necessary to further improve the system,
precise experiments will be possible with this. Thirdly, | developed the unusual vestibular
environment and examined multimodal information processing using the environment. As for the
unusual vestibular environment, | achieved the up-down reversed vestibular system in which the
gravity direction is reversed as to up and down by changing body posture of a participant using an
inversion bed and by manipulating synchronous visual information using virtual reality goggles. |
analyzed brain activity for combinations of normal/inverted posture and visual stimulus using this
system, and found that inhibition of visual processing occurs depending on visuovestibular
information errors. Because of the effects of COVID-19 following 2020, however, experiments
involving humans have been largely restricted. | will further conduct experiments for each unusual
environment with considering safety first, and pursue overall mechanism of multimodal information
processing based on acquired knowledge.
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Multimodal information processing achieves reconstruction of external environment in the brain. To examine it, in the second year
(2021) of the three—year plan, I first verified and updated knowledge about multimodal information processing using the unusual
auditory environment continuing from 2020. By focusing on changes of not only auditory perception but also auditory image, |
reinforced the presence of three subprocessing steps that have been uncovered so far: perception—related processing that regulates
audiovisual information errors, intermediate processing that optimizes priority of combinations of audiovisual information based on the
errors, and behavior-related processing that regulates priority of combinations of audiovisual information. Secondly, I improved the
unusual somatosensory environment. In 2020, I developed the somatosensory transposition system in which a touch on the left (right)
hand is received on the right (left) hand, but a problem occurred that stability and precision of the system could not be improved
sufficiently. Therefore, 1 redesigned the system so that virtual objects are superimposingly displayed in the real visual space using
mixed reality glasses and that one hand is stimulated by a virtual reality glove following the other touching a virtual object. Though it
is necessary to further improve the system, precise experiments will be possible with this. Thirdly, [ developed the unusual vestibular
environment and examined multimodal information processing using the environment. As for the unusual vestibular environment, I
achieved the up—down reversed vestibular system in which the gravity direction is reversed as to up and down by changing body
posture of a participant using an inversion bed and by manipulating synchronous visual information using virtual reality goggles. |
analyzed brain activity for combinations of normal/inverted posture and visual stimulus using this system, and found that inhibition of
visual processing occurs depending on visuovestibular information errors. Because of the effects of COVID-19 following 2020,
however, experiments involving humans have been largely restricted. I will further conduct experiments for each unusual environment
with considering safety first, and pursue overall mechanism of multimodal information processing based on acquired knowledge.
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