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Abstract

The world is witnessing a tremendous development in the field of
artificial intelligence and its various applications in various fields such as
mobile phones, self-driving cars, and predicting diseases before they occur,
due to the ability of artificial intelligence systems to make critical decisions

accurately in a short time.

This thesis aimed to propose an artificial intelligence system that
contributes to improving the live of epilepsy patients, as approximately 70
million people around the world suffer from this disease, by early detection
of an epileptic seizure before the patient actually enters that seizure using
electroencephalogram EEG signals and then directing the devices that will
contain the proposed system to take appropriate action in real time to
prevent the patient from entering that seizure, and among those devices that
can contain the proposed system implicitly: the Vagus Nerve Stimulation
VNS device and the Responsive Neurostimulation RNS device, and these

devices will be implanted in the patient's body.

This thesis provides a comprehensive approach that combines feature
extraction techniques and classification algorithms to achieve high
accuracy in detecting epileptic seizures, which enhances the ability to
predict these seizures and provides an effective support system for patients

and doctors alike in real time of the occurrence of epileptic seizures.

This thesis relied on electroencephalography EEG signals and their
analysis and then classification of those signals using artificial intelligence
techniques in order to detect seizures in real time of the occurrence of the
seizure, where a database from the University of Bonn in Germany was

used. Features were extracted from the EEG signals taken from the

database using two basic techniques, the first is wavelet analysis )Wavelet

Transform and precisely the Daubechies wavelet transform (db8) to



extract features from EEG signals across three layers of detail, which
provides a balance between temporal and frequency accuracy, and the
second is the Fast Fourier Transform FFT to analyze the signals and
identify the different frequency components, which helps in detecting the

frequency patterns associated with epileptic seizures.

A set of classification algorithms were used to identify patterns
associated with epileptic seizures. Support Vector Machine SVM achieved
a classification accuracy of 99.13% and an average execution time of
0.3076 seconds, proving its effectiveness in real-time. Multilayer
Perceptron MLP achieved a classification accuracy of 98.96% and an
extremely short execution time of 0.006 seconds, making it suitable for
VNS, RNS, and real-time applications. Random Forest RF achieved a
classification accuracy of 98.48% and an average execution time of 0.02
seconds. The results showed that the developed system achieves high
performance in classifying epileptic seizures, with the SVM algorithm
having the highest accuracy and the MLP algorithm having an extremely

short execution time.

From the obtained results, it is clear that the use of signal analysis
techniques and classification algorithms contributes to improving the
accuracy of epileptic seizure detection and reducing the execution time for
early epileptic seizure detection. It was also concluded that when the
features resulting from wavelet analysis and fast Fourier transform were
combined into the feature matrix, the performance of the proposed system

was improved in terms of accuracy, execution speed and training.



