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Abstract

This thesis presents an innovative approach to brain tumor detection
by integrating the Black Widow Optimization (BWO) algorithm with a
Convolutional Neural Network (CNN). The objective is to significantly
boost the accuracy of medical imaging diagnoses by merging a nature-
inspired optimization algorithm with advanced deep learning techniques.
Focusing on the challenging task of identifying and classifying brain
cancers through magnetic resonance imaging (MRI) scans, this research
addresses the complexity and variability of brain tumor presentations. The
methodology involves developing a CNN model and refining it with the
BWO algorithm, thereby optimizing feature selection and enhancing model
performance. The process includes thorough data preprocessing, followed
by meticulous training and validation stages. Model evaluation employs a
variety of metrics such as accuracy, precision, recall, and F1-scores,

complemented by a 5-fold cross-validation to assess its robustness and



reliability. Results demonstrate a marked improvement in the model's
ability to detect and classify brain tumors, with the BWO-enhanced CNN
outperforming standard CNN models. The optimized model showcases
remarkable accuracy and consistency, affirming the effectiveness of the
BWO algorithm in refining feature selection and boosting CNN
performance. This research contributes to medical diagnostics by
introducing a unique, efficient, and reliable tool for brain tumor detection.
It also opens new avenues for applying evolutionary algorithms in deep
learning, showecasing their potential in advancing medical technology.
These findings have significant implications for the diagnosis and treatment

of brain tumors, as well as for the broader application of Al in healthcare.
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