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Abstract
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Epilepsy is a chronic neurological disorder that is characterized by
recurrent seizures. It is a common disorder that affects people of all ages. The
electroencephalogram (EEG) monitoring is the most common diagnostic test for
epilepsy. In this research project, scalp EEG data obtained from the CHB-MIT
Scalp EEG Database (https://www.physionet.org/content/chbmit/1.0.0/)
containing long-term EEG recordings of subjects with intractable seizures are
examined. Quantitative features extracted from scalp EEG signals using complex
systems analysis and temporal pattern analysis techniques are applied for
epileptic seizure classification and detection. In the computational experiments,
the sequential feature selection method is applied for feature reduction and
the support vector machine (SVM) classifier is applied for epileptic seizure
classification. From the computational results, the quantitative features
obtained from the temporal pattern analysis provide the best performance on
epileptic seizure classification and detection. The epileptic seizure detection
rate achieved is 92.42% while the averaged false detection rate is 0.007/hour.
Furthermore, the epileptic seizures can be perfectly detected in 17 out of 24
datasets and there are none of false detection in 20 out of 24 datasets. The
computational results also show that the computational algorithm for epileptic
seizure detection developed has a considerable potential to be further applied

for a real-time epileptic seizure detection and warning system.
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