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Surface tissue cancers such as melanoma skin cancer and cervix cancer
are deadly for humans and now rapidly increasing around the world. Like most
cancers, early detection is vital to improving the chances of survival of
those affected. However, a very small percentage of affected people have
access to adequate and early screening particularly in developing
countries. For this reason, it is desired for those countries to establish
simple inexpensive inspection methods in detecting cancers.

As these cancers occur mainly on the body tissues, it is not so difficult
to take a photo of affected parts in comparison with taking screening
inspection. Therefore, computer aided diaghoses using macro—images should
be able to assist medical personnel in identifying melanoma and cervix
cancer. This thesis proposes a novel computer—aided diagnosis system from
plain photographic images of surface tissue cancers using image processing
and machine learning.

The organization of this thesis is as follows.

Chapter 1 introduces the background of the research, declares the
research motivation and objectives, reviews related works and the structure
of the dissertation is presented.

In Chapter 2, melanoma recognition system from obtained plain




photographic images is presented. In the system, segmentation of the
affected parts is achieved by GrabCut technique, which is well-known as an
effective image segmentation method. In the case of melanoma, post
processing using morphological operations and mean shift filtering
performed with median blurring is used to enhance the segmented image. By
applying proper image processing techniques to the segmented region some
features are derived based on the ABCDE’s rule of melanoma detection
(Asymmetry, Borders, Color, Diameter and Evolving). Then the extracted
features are ranked by sequential backward selection (SBS) technique, and
a few useful and important features that can be sufficient to detect melanoma
are determined. Finally, the system categorizes the image as cancerous or
non—cancerous using the determined features and support vector machine with
Gaussian radial basis kernel (SVM-RBF). Experimental results show that only
a few numbers of useful features are sufficient to classify melanoma.

Chapter 3 presents further enhanced performance of melanoma
classification with majority voting—based ensemble classification model
combined with three and five useful machine learning algorithms.
Experiments using ensemble methods show that slight improvements can be
achieved with such techniques. The objective evaluation of the GrabCut
segmentation of the affected melanoma parts is also presented.

In Chapter 4, cervix cancer is investigated by proposing a semi—automated
system for detection from cervigram images of affected regions. This is a
simple inexpensive test by visual inspection with acetic acid (VIA), where
the cervix region is observed with the naked eye for change in color, texture
and appearance. Capturing images during such VIA test and applying adequate
image processing techniques to the image is effective to assist gynecologist
for detecting, diagnosing and examining the cervix region based on the
visual inspection observations. Following this, a computer—aided system for
detecting and diagnosing cervical cancers is proposed. Our approach first
segments the region of interest from the cervigram images by GrabCut
algorithm to eliminate the medical equipment and background lesions. Using
appropriate image processing techniques, both color and texture features
are extracted from the region based on VIA. The extracted features are ranked
using (SBS) based on consistency and correlation, and the most useful and
important ones are selected. Applying ensemble classification method, it
is found through statistical analysis that small number of extracted
features can be sufficient to detect cervix cancer. Results achieved show

that the detection accuracy is improved compared to visual eye inspection



performed by medical professionals. Furthermore, the objective evaluation
of the GrabCut segmentation of the affected cervix cancer parts is also
presented.

Chapter 5 presents further enhanced performance by applying a learning
method based on Convolutional Neural Network (CNN) for identifying cervical
cancer. With carefully selecting the network parameters and applying
regularization to reduce the effect of over—fitting, our model is evaluated.
From results obtained, it is demonstrated that CNN-based learning can
potentially improve accuracy and assist in detecting cancerous from
non—cancerous macro—images.

Chapter 6 concludes the thesis and presents recommendations for future

research.
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