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This thesis proposes three image segmentation methods based on the level set
method and prior shape knowledge. The proposed methods segment better than
conventional segmentation methods using the level set method with and without prior shape
knowledge. In the level set method, a segmentation curve is represented by the zero level of
the level set function and moved by the level set equation. The PCA basis calculated from
the training shape is used as the prior shape knowledge in this thesis. Three segmentation
methods in this thesis are 1) fine tuning segmentation curve after shape estimation, 2)
segmentation with intensity adjustment after shape estimation and 3) segmentation by
adjusting intensity during estimating the shape of an object. The first method is used for
segmenting homogeneous objects. The two latter methods are used for segmenting
heterogeneous objects. The intensity of the heterogeneous object is adjusted so that it
becomes homogeneous. In the experiment on segmenting homogeneous objects, the first
method gave a better performance than the segmentation by adjusting only the coefficient of
PCA basis. In the case of segmenting heterogeneous objects, the second and the third
methods yielded highly accurate segmentation. The third method segmented better than the

second method in most cases.





