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Abstract

We develop Microcalcification Detection Systems in Mammograms using Mamdani
Fuzzy Inference'System and Interval Type-2 Fuzzy Logic System. We apply four
features, i.e., B-deacriptor, D-descriptor, average intensity inside boundary, and intensity
difference betvcen inside and outside boundaries. We create a signature library from
the training data set. We heuristically develop membership functions and rules. Both
systems utilize the same rules. The interval membership functions used in Interval
Type-2 Fuzzy Logic System are developed around the membership functions used in
Mamdani lfuzzy Inference System.

The mammograms are collected from Maharaj Hospital, Chiang Mai University. The
15 mammograms used as train data and the other 11 mammograms used as blind test
data. Both data sets are scanned with 600 dpi, however, the train and blind test data
are scanned with different scanner. The scanner used to scan blind test data is a
regular scanner for an office usage.

Both microcalcification detection systems are able to detect microcalcification in the
original mammograms without selecting region of interests (ROI's). The experimental
results show that the Interval type-2 Fuzzy Logic System is better and more flexible
than that of the Mamdani Fuzzy Inference System. The correct classification in the train
data from the Interval Type-2 Fuzzy Logic System is 89.16% with. only 5.93 false
positives per image whereas the Mamda.ni Fuzzy inference System vyields 81.93% with
6.53 false positives per image. The train outputs are drawn from 15 mammograms with
83 microcalcification clusters. The correct classification in the blind test data from the
Interval Type-2 Fuzzy Logic System is 75.55% with 8.73 false positi\}es per image
whereas the Mamdani Fuzzy Inference System yields 69.09% with 12 false positives
per image. The biind test outputs are drawn from 11 mammograms with 55
microcalcification clusters.

The correct classification in both systems decreases in the blind test data. One of
the reasons might be because the scanner used to scan the blind test data is not as
good as the one used for the train data. Also, there are also a lot of artifacts in the
mammograms that might cause false positives.

This system will be used in the real application, hence, the processing time is

needed to be very quick. This is the main reason why we slide 29 X 29 window 8

pixels at a time instead of 1 pixel at a time. The results from both sliding system are not
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too much different. However, the detection with 8 pixels sliding is much faster than that
with 1 pixel siiding. In the case of low scanner quality, the system is still able to perform
and give an adequate result. |

We can conclude from the results that the Interval Type-2 Fuzzy Logic System can
be used as a microcalcification detection system. Although, there are noise or artifact
reduction and features improvement needed. The processing time is needed an

improvement as well.
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