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Hierarchical statistical modeling for multivariate signal processing and its
applications
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We developed novel multivariate data analysis and signal processing methods to
find and extract characteristic patterns from data, focusing on applications to the analysis of
functional brain activity measurements. Our methods seek to find basis patterns (coactivation patterns,
modules) of brain activity, thereby characterizing the global variability of functional brain
connectivity, in a unified manner by explicitly modeling hierarchical structures underlying data. We
evaluated each method with simulations, electro/magnetoencephalography and functional MRI data, which
demonstrated the advantages over existing methods as well as applicability to functional brain imaging
data analysis. Future applications to cognitive neuroscience or neural engineering can be expected.
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