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Real-time analysis for brain activity measured by near-infrared spectroscopy
considering path lengths
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In this study, (1) we used unthresholded recurrence plots of near-infrared
spectroscopy (NIRS) data to detect the difference in brain activity between task periods and
non-task periods. Histograms derived from the recurrence plots showed a statistical difference
between the periods. Throughout the pre-task period, task period, and post-task period, the
histogram kept its shape statistically and shifted horizontally according to the period. Therefore,
the changes in dynamical systems describing brain activity were observed as changes in histograms
derived from NIRS data.

(2)We introduced the extreme learning machine (ELM) for the task-rest classification of brain
activity measurement data by NIRS. (3)We analyzed NIRS data measured during a mental arithmetic
task. We then estimated the Higuchi fractal dimension (HFD) from the NIRS time-series data.

More experiments of (2) and (3) are needed because the number of subject was small.
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