
ARTICLE IN PRESS 
JID: CAEE [m3Gsc;September 25, 2015;13:12] 
 

Computers and Electrical Engineering 000 (2015) 1–14 

 
Contents lists available at ScienceDirect 

 

Computers and Electrical Engineering 
 

journal homepage: www.elsevier.com/locate/compeleceng 

 
 

 

A hybrid automated detection of epileptic seizures in 
EEG records 
 

Noha S. Tawfik 
a
, Sherin M. Youssef 

a,∗, Mohamed Kholief 
b 

 
a
 Computer Department, College of Engineering, Arab Academy for Science, Technology, and Maritime Transport (AAST), Alexandria 1029, 

Egypt  
b
 College of Computing and Information Technology, Arab Academy for Science, Technology, and Maritime Transport (AAST), Alexandria 1029, 

Egypt 

 

 
a r t i c l e i n f o 

 
Article history:  
Received 17 December 2014  
Revised 31 August 2015  
Accepted 2 September 2015  
Available online xxx 

 
Keywords:  
Electroencephalogram (EEG) 

Epileptic seizure detection  
Weighted Permutation Entropy (WPE) 

Support Vector Machine (SVM) 

 

 
a b s t r a c t 

 
The paper introduces a new automated seizure detection model that integrates Weighted Per-mutation 

Entropy (WPE) and a Support Vector Machine (SVM) classifier model to enhance the sensitivity and 

precision of the detection process. The proposed system utilizes the fact that entropy based measures for the 

EEG segments during epileptic seizure are lower than in normal EEG. The new suggested model better 

tracks abrupt changes in the signal and as-signs less complexity to segments that exhibit regularity or are 

subjected to noise effects. The Weighted Permutation Entropy algorithm relies on the ordinal pattern of the 

time series along with the amplitudes of its sample points. The proposed technique is implemented and 

tested on hundreds real EEG signals and the performance is compared based on sensitivity, speci-ficity and 

accuracy. Various experiments have been applied in different scenarios including healthy with eyes open, 

healthy with eyes closed, epileptic patients during no-seizure state from two different location of the brain. 

Other scenarios have been applied accompanied by background simulated noise resulting from physiological 

and environmental artifacts. Results showed outstanding performance and revealed promising results in 

terms of discrimination of seizure and seizure-free segments. It also manifests high robustness against noise 

sources. 

 
© 2015 Published by Elsevier Ltd. 

 
 

 

http://dx.doi.org/10.1016/j.compeleceng.2015.09.001
http://www.sciencedirect.com/
http://www.elsevier.com/locate/compeleceng

