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Decoding of brain states during time of concentration based on multi-modal brain
imaging
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We collected EEG and fMRI data during resting and tasks that required
concentration, such as motor imagery training. By utilizing these data, we conducted two
international joint researches and developed various analysis and decoding methods for neuroimaging
data. First, we constructed nonlinear independent component analysis methods such as local
space-contrastive learning (LSCL) and independent innovation analysis (I11A) with our collaborator
Professor Hyvarinen (University of Helsinki). Second, with Professor Hunt (University of Oxford) and

others, we have developed machine learning methods for extracting causal relationships among
multiple brain region activities such as demixed shared component analysis (dSCA) and Neural dSCA.

Based on these results, we implemented a visualization system for the brain states during
concentration training.
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