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Human brains process multimodal sensory information compositely and reconstruct an external
environment consistently, which results in a richer experience of perception and a more excellent
control of behavior than those assumed from individual sensory information processing. To
investigate the multisensory integration processing, in the first year (2017) of the 3-year plan, a
basic experimental system was constructed in which simultaneous or combinational use of a head
mounted display (HMD)/auditory wearable devices (AWD) and a brain measurement technique
(especially electroencephalography) was achieved at first. Specifically, reliability of brain
measurement data was secured by reducing electromagnetic noise generated from the HMD/AWD
as much as possible. Moreover, synchronized control was obtained by reducing latency and jitter
between signals from the HMD/AWD and the brain measurement device as much as possible.
Subsequently, reversed sensory environment was constructed as to vestibular and auditory
sensations that are sensitive to visual sensation. Specifically, for the vestibular sensation,
participants' body tilt was manipulated with them wearing the HMD, and a brain measurement
system was established for match/mismatch between vestibular information (normal/inverted) and
visual information (downward/upward). For the auditory sensation, the AWD participants wore was
configured so that a sound presented to right (left) ear was delivered to the left (right) ear, and a
brain measurement system was established for match/mismatch between auditory information
(left/right) and visual information (left/right). In both cases, functional connectivity between relevant
brain sites was altered depending on the match/mismatch, which affected activity in each sensory
area. Theses findings can be keys to elucidate the dynamic multisensory integration function
beyond quantitative discussion of brain activity, and leads to research in 2018. On the other hand,
deficiency in performance of the HMD and remaining electromagnetic noise have become issues in
measuring and analyzing data. Accordingly, in 2018, it is also necessary to strengthen the system
(high performance HMD, high electromagnetic shielding) in parallel with experiment.
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Clarification of human brain functions related to multisensory integration using reversed sensory environment
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Human brains process multimodal sensory information compositely and reconstruct an external environment consistently, which
results in a richer experience of perception and a more excellent control of behavior than those assumed from individual sensory
information processing. To investigate the multisensory integration processing, in the first year (2017) of the 3-year plan, a basic
experimental system was constructed in which simultaneous or combinational use of a head mounted display (HMD)/auditory
wearable devices (AWD) and a brain measurement technique (especially electroencephalography) was achieved at first. Specifically,
reliability of brain measurement data was secured by reducing electromagnetic noise generated from the HMD/AWD as much as
possible. Moreover, synchronized control was obtained by reducing latency and jitter between signals from the HMD/AWD and the
brain measurement device as much as possible. Subsequently, reversed sensory environment was constructed as to vestibular and
auditory sensations that are sensitive to visual sensation. Specifically, for the vestibular sensation, participants’ body tilt was
manipulated with them wearing the HMD, and a brain measurement system was established for match/mismatch between vestibular
information (normal/inverted) and visual information (downward/upward). For the auditory sensation, the AWD participants wore was
configured so that a sound presented to right (left) ear was delivered to the left (right) ear, and a brain measurement system was
established for match/mismatch between auditory information (left/right) and visual information (left/right). In both cases, functional
connectivity between relevant brain sites was altered depending on the match/mismatch, which affected activity in each sensory
area. Theses findings can be keys to elucidate the dynamic multisensory integration function beyond quantitative discussion of brain
activity, and leads to research in 2018. On the other hand, deficiency in performance of the HMD and remaining electromagnetic noise
have become issues in measuring and analyzing data. Accordingly, in 2018, it is also necessary to strengthen the system (high
performance HMD, high electromagnetic shielding) in parallel with experiment.
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