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Transfer _learning from mathematical models and its applications in biomedical
engineering

Sakai, Tomoya

13,300,000

This research project focused on combining mathematical modeling and deep
learning, demonstrating the effectiveness of unsupervised learning with limited data by transferring
domain knowledge described as mathematical models. A set of frameworks for incorporating
mathematical modeling into deep learning was organized in terms of forward and inverse problems and

Bayesian theory.

In the field of biomedical engineering, the potential of deep learning utilizing medical knowledge

was shown through unsupervised detection of abnormal sounds in pulmonary auscultation, automation of
oral cytology, vascular enhancement in X-ray imaging, and repetitive saliva swallowing test using

time-series depth images.
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