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This thesis presents the use of genetic programming (GP) and a neural network for
thalassemic patient classification. In contrast to previous works which concentrate on anemic
patient classiﬁcation problems where a rule-based reasoning technique has been utilized, the
interested problem only covers the test samples from normal subjects and that from different
types of thalassemic patient and thalassemic gene carrier.  The features, which are the
characteristics of red blood cell and blood platelet extracted from the blood samples, are used as
input to the classifiers while the target output is either the patient/carrier type or a flag indicating
that the subject is normal. Multilayer perceptrons have been used to model the classifier input-
output relationship where a back-propagation algorithm is used during the learning process. On
the other hand, a genetic programming technique has been used to create polynomial-based
decision trees where terminals are created from the input features. The results indicate that the
GP-generated decision trees have higher classification accuracy in comparison to multilayer
perceptrons with one hidden layer in most test cases. However, once the number of hidden layers
in the multilayer perceptrons changes to two, the network performance is higher than that of the
GP-generated decision trees. Nonetheless, the structure of the decision trees reveals that the
features from the characteristics of blood platelet have no effects on the classification
performance. This helps to reduce the required input features for the classification task and make

further improvements on the classification performance possible.





