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The main results of this research project are summarized as follows. (A) The

estimation algorithm for neuronal ensemble based on Bayesian statistics was accelerated,
generalized for application to continuous-valued data, and further extended to analyze
non-stationary neuronal ensemble structure. (B) The algorithm to simultaneously estimate the
position and spike time series of neurons in the picture of Ca2+ imaging was developed. By applying
this algorithm, it was confirmed that this algorithm can estimate both the position and spike time
series with high accuracy. (C) Various matrix factorization methods were applied to extract features

in fMRI data of brain activity. As a consequence, it was found that the method incorporating
sparsity can extract appropriate features. This result indicates that sparse coding is realized in
information processing in the brain.
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