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Abstract

Epileptic seizures are singularly characterized as a chronic neurological disorder triggering
recurrent seizures due to hypersynchronous discharge of abnormal neural networks. Epilepsy
manifests in various forms and types and affects people of all ages. Uncontrolled seizures can
result in depression, suicidal tendencies, impairing of memory and even sudden death. Due to the
poor quality of life, patients have difficulty having gainful employment due to the complications

attached to the disease.

The most adopted technique for diagnosing epilepsy is by manual detection of signal patterns of
Electroencephalogram (EEG) which is a cumbersome, time-consuming process. Moreover, the
epileptic symptoms getting overlapped with other disorders often contaminate the results,
rendering them inefficient. Delayed or flawed effects can be very damaging, leading to severe

impairment to the patient.

Accurate predictive processes help understand the prior onset of seizures and address the abnormal
brain activity to reduce the severity of seizures. An easily affordable device for precise prediction
of the pre-ictal brain state of epilepsy was mooted. To this end, an 8-channel indigenous and
portable device was developed by the researcher for research purpose only by adopting automated

techniques like Heart Rate and EEG Signals to predict epileptic seizures.

The classification of the epileptic patients’ dataset and healthy persons’ dataset was acquired from
the leading hospital under the supervision of an expert. The acquired EEG data were further

classified into a seizure (ictal state), inter-ictal state and normal states.

The epileptic seizure detection and classification of the University of Bonn dataset was applied to
machine learning techniques. The human activity recognition method was used to classify the
activities like “Seizure Patient”, “Seizure Free”, “Healthy -Eye Open”, and “Healthy-Eye Closed”

by using machine learning techniques.
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The statistical features were computed over wavelet coefficients, and power spectrum calculations
were done for each frequency band of the EEG signals. It led to the utilization of CNN with the
multicolumn approach for determining the wavelet-based features. It resulted in a Multicolumn
Convolutional Neural Networks (MCCNN) classifier of the EEG signals, which provides high

efficiency and accuracy in detecting epileptic seizures.

Combined with utilizing the indigenous device developed during the research work and applying
different machine learning techniques, this thesis enables accurate prediction and detection of
epileptic seizures. It also provides promising computational tools in clinical and home settings
with substantial future scope in further automating the techniques using cloud-based patients’ data
record management. Patients will surely benefit from having faster access to medical attention

through remote diagnosis and medication.
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