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Abstract

Project Code:  MRG5280189

Project Title: Development of New Computational Algorithms for Epileptic Seizure
Detection and Seizure Onset Zone Localization Assisting in Epilepsy
Evaluation and Diagnosis

Investigator: Dr. Suparerk Janjarasiitt
Ubon Ratchathani University

E-mail Address: ensupajt@ubu.ac.th, suparerk.janjarasjitt@case.edu

Project Period: 2 years

Epilepsy is a common neurological disorder which is characterized by recurrent
seizures. The investigation of electrical activity in the brain may be quantified using
electroencephalogram (EEG) or electrocorticogram (ECoG) is the most common
diagnostic test for epilepsy. Treatment of seizures may include surgery to either remove
or isolate the area of the brain where seizures originate. In this research project, new
computational algorithms are developed for seizure detection and localization. The
ECoG data obtained from 6 subjects with temporal lobe epilepsy and containing 28
epileptic seizure events are analyzed. The fundamental computational technique used in
the computational algorithms developed, called the wavelet-based fractal analysis, is
derived from the wavelet-based representation for 1/f processes.

From the computational results, it is observed that the ECoG data associated
with different pathological states of the brain, i.e., inter-ictal, pre-ictal, ictal and post-ictal
states, exhibit different distinguishing characteristics. This provides complementary
information leading to a deeper understanding of the brain behaviors and dynamics
associated with different brain states. In particular, the computational results imply that
the ECoG data during ictal state have smoother temporal pattern or are less complex
than the ECoG data associated with other states of the brain. Accordingly, the epileptic
seizures are perfectly detected. In addition, the computational results show that the
seizure events can also be visualized. The computational algorithms developed can
thus be used for localizing seizures temporally and spatially. Because the seizure
detection and localization are crucial processes of epilepsy diagnosis, the computational

algorithms developed can be used as a tool for assisting in epilepsy diagnosis.
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