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Abstract

Abstract

Brain tumors represent abnormal growths in or near brain cells, such
as nerves, the pituitary gland, the pineal gland, and the membranes
covering the surface of the brain. To achieve high accuracy in classifying
(diagnosing) brain tumors from T1 and T2 MRI scans, the location and
boundaries of the tumor are automatically determined, after which the
tumor type can be diagnosed. The reason for studying brain tumors is that
they are among the most dangerous tumors to the human body, ranking
second among the leading causes of death worldwide. In this thesis, we
worked on multi-model deep learning (MMDL) by building two deep
learning models: one for automatically segmenting brain tumor images and
the other for classifying tumor types, if present. The most common types
were selected and diagnosed. The data was obtained from the research
company Kaggle, and two types of datasets were used. The first was
specifically for segmenting brain tumor images, comprising 3,928 magnetic
resonance imaging (MRI) images. Each image had a mask containing the
boundaries of the tumor area, if present. The images had different
dimensions. The second dataset was specifically for diagnosing brain tumor
types, comprising 7,023 MRI images of the most common types of brain
tumors (glioma, meningioma, and pituitary tumor). It also included images
of the brain in its normal state (no tumor).

This thesis relied on two deep learning algorithms (UNet and
EfficientNet B3) to perform the automatic segmentation and diagnosis
processes. The U-Net algorithm played a significant and effective role in
accurately identifying the tumor area with an accuracy of up to 94.69%. In
the process of classifying the tumor type, the EfficientNetB3 algorithm was
highly efficient with an accuracy of 99.98%. In this message, a test was
conducted for both models of MRI images taken from the Internet for brain

tumors, i.e., not among the (20%) prepared for testing. The test was
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conducted for each of these images, and the testing process was carried out
on the (Efficient Net B3) algorithm to determine the type of tumor, if
present, and then the test was conducted for this image on the (U-NET)
algorithm, to automatically determine the tumor area. Ten images of brain
tumors were tested on both algorithms for images taken from the Internet,
and the approximate percentage of the tested images reached an accuracy
of (85%) for the two algorithms combined, which helps medical students
and resident doctors to reach an accurate decision in diagnosing the type of

tumor and automatically determining the tumor area in the brain.




