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Semantic segmentation plays fundamental rolls in today s medical fields from both clinical and
scientific viewpoints.

Automating semantic segmentation is highly valuable and desired because manually performing segmentation
is far too cost—ineffective and time—consuming.

The segmentation targets in medical images can be divided into the following three categories.

1) Large anatomical structures such as abdominal organs, muscle, bones, lung, and brains

2) Inter and intra structures of organs such as blood vessels and bronchi.

3) Pathological abnormalities such as tumors, hemorrhage, and aneurysms.

The goal of this thesis is to address following two problems that found in 2) and 3) respectively.

The problem found in category 2) is that there are few comparative studies of methods while there are
numerous studies that propose new methods.

The problem found in category 3) is that it is hard to collect large-scale dataset that is annotated by
qualified experts because of its higher cost for annotation.

The first problem was addressed through a study on abdominal artery segmentation.

Two methods that use convolutional neural network and one method that is based on analytical filter were
compared through the experiments that used 30 cases of contrast enhanced abdominal computed tomography
images.

The experiments showed that the newer method (namely UNet) was the best in the training region of
interests.

However, the experiments also showed that the other two methods outperformed the newer method in other
regions.

The second problem was addressed through a study on diffuse lung abnormality patterns segmentation.

A new method that takes full advantage of partially annotated dataset is proposed.

The experiments that used 372 patients of chest CT images were conducted to evaluate the proposed
method.

The experimental results showed that the proposed method improved segmentation accuracy by reducing the
leakage of the segmentation.

Further analysis of the results showed that the proposed method effectively utilized unannotated pixels
which were mostly comprised of healthy lung pixels, and improved the segmentation accuracy between
normal lung pixels and other pixels with abnormal textures.
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