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This thesis aims to solve the problem of limited annotation in several bio-medical data
analysis tasks. Specifically, data augmentation, group-based labeling utilizing constrained
clustering, and semi-supervised learning are proposed as the approaches. First, as data
augmentation, I proposed a time-series generation method based on Generative Adversarial
Networks and applied it to a biosignal classification task. It generates various time-series from
data with limited annotations and contributes to provide more training samples for a classifier.
Second, I proposed a new constrained clustering method, where a user attaches annotations to
several sample pairs. Annotations are two types: cannot-link and must-link. The pair with
cannot-link should not belong to the same cluster, whereas the pair with must-link should
belong. These annotations are useful especially for medical data, because medical experts can
have a more expected clustering result by a small number of annotations. Moreover, those
annotations are treated as soft-constraints and therefore medical experts can attach them
without extreme carefulness. Finally, I proposed order-guided disentangled representation
learning, which is semi-supervised learning for bio-medical data classification. This method
performs disentangled representation learning with prior knowledge that is effective for
learning bio-medical data classification tasks. This method could improve classification
performance even with limited annotation by effectively utilizing the prior knowledge through

disentangled representation learning.



