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Pathology is the gold standard for the diagnosis of cancer. A pathologist makes a diagnosis by examining
cells and tissues under a microscope. The manual diagnosis using tissue slides that may potentially contain
millions of cells can be time—consuming and subjective. With increasing cancer rates, both the quantity
and quality requirements of pathological diagnosis have been expanded. On the other hand, the shortage
of pathologists is evident. As these backdrops, whole slide imaging (WSI), a technique to create the digital
image of the entire area of a glass slide, has been developed in the recent decade. There is increasing
interest in automated pathological image analysis. Some supplied systems analyze images of limited regions
of tissue slides, and do not provide analysis for clinical decision—making. The aim of the research in
this thesis is to make a comprehensive study of pathological decision support system that can be used
for practical purposes. The development of pathological decision support system for WSI has been impeded
by several informatics challenges, such as artifacts detection, alleviation of batch effects, robust and
fast image segmentation, collection of a large amount of detailed annotations, and pathological knowledge.
This thesis contains a consideration of the functions required for the practical system, and presented
a grand design of the system. In this thesis, algorithms and systems for analysis in H&E stained,
immunohistochemical stained, special stained, and fluorescent stained pathological images are presented.
As target organs, colorectal, breast, liver and renal tissues are treated. In particular, not only cellular
abnormality but structural atypia are evaluated by using both machine learning method and rule—based model.
Some systems developed in the thesis are actually used in clinical practice, and make a significant

contribution to the quality control of diagnosis and reduction of pathologists’ energy.
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