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Spatiotemporal analysis of brain information processing; cerebral hemodynamics and
neural connection in response to multiple stimuli
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Our purpose of this study was to analyze dynamic brain information processing
mechanism concerned with the time series processing of multiple input. We observed spatiotemporal
interrelation of the brain activity to process information from multiple sensory irritation and the brain
nerve fibers’ structure to connect active cortical areas.

We measured the brain activity responding to visual and auditory stimuli individually or simultaneously
by functional near-infrared spectroscopy (fNIRS). The three dimensional structure of the nerve fibers was
constructed with the data set by the magnetic resonance diffusion tensor imaging (MR-DTI) method. The
temporal waveform reflecting the brain activity obtained from fNIRS optodes were resampled in each voxel
of brain cortex measured by magnetic resonance imaging method. We observed the time variation of
relationship between the brain activation in voxel units and the nerve fibers passing through the
activated voxels.
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