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Main research achievements are summarized as follows. First we proposed
several methods to construct a spatio-temporal statistical model of time series data, such as
statistical parameter estimation from a small sample data, modeling with smoothness constraint along

a time axis, modeling with nested and neighboring constraints, and modeling of organs with
topological changes along a time axis. These methods were used to construct spatio-temporal models
of human embryos and children. Secondly, we proposed super-resolution techniques using dictionary
learning and deep learning, and applied them to a CT volume. Third we reconstructed 3D tissue
structure from pathological images using machine learning techniques. Fourth, hyper-spectral image
processing of pathological images was conducted to improve accuracy in tissue classification. Fifth,
we proposed a simultaneous optimization algorithm of segmentation and a statistical model, and used
for organ recognition of a CT volume.
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