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Abstract

In recent years, new diagnostic approaches and treatment techniques for various dis-
eases have been developed. But these methods still require pathologists who check the
pathological images on their eyes and make appropriate diagnoses. However, the number of
pathologists is not enough. Therefore, there is a demand for pathological image diagnostic
support systems that can aid pathologists in checking pathological images. Pathological
image diagnostic support system is an system which extract the characteristics of cancer
in medical images. And it shows a pathologist the extracted amount of the characteristics
and supports diagnosis of a pathologist. However, it is very difficult for pathologists to
design the process for extracting the affected region. In addition, most image processing
is dependent on an individual problem. Therefore, various processing methods have been
applied to find appropriate processing techniques.

In this thesis, automatic constructions of algorithm for image filters that extracts tar-
get cancer images from pathological images are discussed. Automatic construction of these
filters would be very useful in the medical field. Image processing filters can be expressed
as tree topology operations. Genetic Programming (GP) is an evolutionary computation
algorithm and one of the methods to design tree topology operations. Simulated Anneal-
ing Programming (SAP) is another algorithm to design tree topology operations. These
two algorithms, GP and SAP were applied to construct Image Processing Filters and the
characteristics of these two algorithms were compared.

The results indicated that SAP requires a lot of iterations to find the optimum solution.
Cooling-SAP designed smaller tree topology operations than that of Fixed temperature
SAP. On the other hand, GP has strong search capability for finding the optimum solution.
GP can also design small tree topology operations by restricting the growth of tree topology
operations. As the result, GP shows higher performance than SAP. Then the strategy
where the main flow of tree structure is designed by GP and parameters are determined
by GA was proposed. Using this strategy, more flexible image filter to extract targeted

cancer image can be obtained.
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