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We developed machine learning techniques to infer continuously personality

traits and psychological measures useful for mental/physical health based on heterogeneous data from
multiple sources in real environments. As factors affecting on heath status, we focused on
attention levels and behavioural patterns. For the former, we measured simultaneously EEG and
biomedical signals from several subjects during an auditory sustained attention response task
(SART), and extracted features related to attention levels such as ECG R-R intervals. For the
latter, we developed a tensor decomposition method to infer behavioural patterns efficiently from
mobility traces. Furthermore, in order to make full use of heterogeneous multi-sensor data with
complex missing patterns, we proposed completion methods of missing observations based on matrix
factorisation or AR models, and improvements of propensity score estimation with deep neural
networks.
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