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This study aims to clarify multisensory integration processing in the human brains by using
reversed sensory environment that is impossible in a natural situation. In the second year (2018) of
the 3-year plan, first, two experimental systems constructed in 2017 were strengthened: a reversed
vestibular system with simultaneous use of a head mounted display and electroencephalography
and a reversed auditory system with combinational use of an auditory wearable device and
magnetoencephalography. Specifically, as for the reversed vestibular system that manipulates
participants' body tilt to be either normal or inverted, electromagnetic noise produced by
participants' movement was reduced by making the electroencephalographic device wireless. For
the reversed auditory system in which a sound presented to right (left) ear was delivered to the left
(right) ear, evaluation of omni-azimuth sound source localization was achieved by constructing the
multiple speaker system separately. Next, brain activity was measured to examine the effects of
adaptation to the reversed sensory environment using the strengthened systems. Immediately after
the exposure to both reversed sensory environment, the brain oscillation specific to error
propagation due to mismatch with visual information was observed in the association cortex.
Moreover, in the reversed auditory environment in which continuous adaptation is possible, this
oscillation was decreased along with the progress of the adaptation. Conventionally, in order to
investigate the multisensory integration processing, a subtraction method has been used to extract
brain activity that is difficult to explain by unisensory processing. However, these knowledge
involving environmental adaptability cannot be obtained by quantitative discussion of brain activity,
and leads to research in 2019. On the other hand, reversed somatosensory environment has a
problem with system construction on the device side. Accordingly, in 2019, it is necessary to
achieve the reversed somatosensory system by reconsidering the devices and to discuss
generality of the multisensory integration function in addition to further examination of
environmental adaptability and stability to reversed auditory environment with prolonged adaptation
period.
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Clarification of human brain functions related to multisensory integration using reversed sensory environment
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2. MRERRAEEOBE R

This study aims to clarify multisensory integration processing in the human brains by using reversed sensory environment that is
impossible in a natural situation. In the second year (2018) of the 3—year plan, first, two experimental systems constructed in 2017
were strengthened: a reversed vestibular system with simultaneous use of a head mounted display and electroencephalography and a
reversed auditory system with combinational use of an auditory wearable device and magnetoencephalography. Specifically, as for the
reversed vestibular system that manipulates participants’ body tilt to be either normal or inverted, electromagnetic noise produced
by participants’ movement was reduced by making the electroencephalographic device wireless. For the reversed auditory system in
which a sound presented to right (left) ear was delivered to the left (right) ear, evaluation of omni—azimuth sound source localization
was achieved by constructing the multiple speaker system separately. Next, brain activity was measured to examine the effects of
adaptation to the reversed sensory environment using the strengthened systems. Immediately after the exposure to both reversed
sensory environment, the brain oscillation specific to error propagation due to mismatch with visual information was observed in the
association cortex. Moreover, in the reversed auditory environment in which continuous adaptation is possible, this oscillation was
decreased along with the progress of the adaptation. Conventionally, in order to investigate the multisensory integration processing, a
subtraction method has been used to extract brain activity that is difficult to explain by unisensory processing. However, these
knowledge involving environmental adaptability cannot be obtained by quantitative discussion of brain activity, and leads to research
in 2019. On the other hand, reversed somatosensory environment has a problem with system construction on the device side.
Accordingly, in 2019, it is necessary to achieve the reversed somatosensory system by reconsidering the devices and to discuss
generality of the multisensory integration function in addition to further examination of environmental adaptability and stability to
reversed auditory environment with prolonged adaptation period.
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