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ABSTRACT

Breast cancer is one cause of the death. If the disease is detected in the early stage, it can
be cured completely. Microcalcification is one of the potential causes of breast cancer which can
be diagnosed by radiologists. In this research, we proposed the interval type-2 fuzzy logic with
automatic membership function generation and applied it to microcalcification detection in
mammograms.

Possibilistic C-Means is used in the membership function generation process. The
centroid of each cluster is represented using a linguistic variable. Then we calculate the left and
right boundaries of membership function using thresholding. This will eliminate noise of each
cluster. Next, we calculate the upper and lower membership functions and vary the boundaries of
the functions. The experiment is splitted into two parts. Experiment 1 generates the membership
functions by clustering each feature separately. This experiment is splitted into sub-experiments
with different membership function generating methods such as, clustering using Possibilistic C-
Means, clustering using Fuzzy C-Means, and manually picked membership function. Experiment
2 generates the membership functions by clustering using all features altogether. The sub-
experiments are the same as that in experiment 1.

For microcalcification detection in mammograms, there are four selected features, i.e., B-

Descriptor, D-Descriptor, average intensity of the inside boundary, and intensity difference



between the inside and the outside boundaries. For experiment 1, the highest correct classification
rate is 89.47% with 3.86 false positives per image, and 87.07% with 4.13 false positives per
image using the mammograms from Maharaj Nakorn Chiang Mai hospital and the MIAS
(Mammographic Image Analysis Society) database, respectively. For experiment 2, the highest
correct classification rate is 86.84% with 3.29 false positives per image, and 82.99% with 3.80
false positives per image using mammograms from Maharaj Nakorn Chiang Mai hospital and the
MIAS database, respectively. The experiment shows that clustering using the Possibilistic C-
Means algorithm is better than the Fuzzy C-Means algorithm. Generating membership functions

by clustering each feature gives better results than clustering using all of the features.



