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ABSTRACT

Early detection of brain tumors is essential to save human life. Detecting and
classifying tumors through manual MRI is a task that requires an experienced
physician. and due to the enormous advances in computer graphics processing
units, this progress can be used to improve the field of healthcare from Through
the design of an automated system that helps the doctor to detect the tumor and
determine its location and size and supports his decision in classifying the type
of tumor as whether it is a benign brain tumor or a malignant brain tumor. In this
research, a methodology consisting of four basic stages was proposed: first the
preprocessing stage in which the borders of the skull were removed and the
contrast improved, then followed by the segmentation stage using the K means
clustering algorithm to separate the tumor from the normal tissue and obtain the
region of interest that represents the tumor region, and in the next stage eight
texture features were extracted by using the gray level co-occurrence matrix of
tumor classification and three shape features to calculate the area of the tumor in
percentage and determine its location, and finally the classification phase using
the random forest classifier and dividing the database into 80% for training and
20% for testing. This algorithm was applied to 1100 images distributed equally
(550 images of benign brain tumor, 550 images of malignant brain tumor). The
results of the segmentation and classification stages were evaluated. When
evaluating the segmentation phase, the mean of the results was as follows:
accuracy 98.57%, sensitivity 89.48%, and specificity 99.07%. When evaluating
the classification stage, the results were as follows: Accuracy 97.27%, sensitivity
98.18%, specificity 96.36%, precision 96.43%, F1 scale 97.30%, and the area
under the curve of operating characteristics equal to 0.97. The proposed
methodology achieved a high performance compared to the previous researches.
Keywords: Magnetic Resonance, Brain Tumors, K Means Clustering,

Random Forest.
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