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ABSTRACT

This thesis proposes a novel method of automatic target detection by using a correlation filter.
We focus on handling the problem with a small size of training sample which occurs regularly
in medical application. The small number of available data for training results in poor
detection performance since the variation of available training data is too few to cover the
variation of testing data. We propose a method to generate a new set of data based on the
information from the available data set by modeling the data as a random set. New
realizations generated from our proposed method are used as a training set for training a well-

known optimal correlation filter, the minimum average correlation energy (MACE) filter.

The proposed method calculates the mean shape and shape variation from the original data
set. A new realization is generated by randomly adding the variation to the mean shape using
mathematical morphology opening and closing. We compared the performance of MACE
filter by direct training approach to our proposed training approach in object classification,
object detection and counting problem. In the experiment with the synthetic data set, our
proposed method can improve the performance of the MACE filter with better classification
accuracy, higher correct detection rate and also higher number of correct object counting. We
also applied our method to the problem of classifying normal and abnormal cervical cells. Our
proposed MACE filter trained by derived realization gives better classification results than a

conventional filter. The detection rate and number of correct cell counting in Pap smear scene



by the proposed method are also better than the conventional method. This new technique
shows a satisfactory performance to handle a problem with small size sample data. The
proposed method can help improving the efficiency of conventional correlation filter in

classification, object detection and object counting problem.



