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Me,l{H'IHa fa 6ionOrNHa iHC/>OpMaTVIKa i Ki6epHeTVIKa: BixH p03BHTI<}' 

ANALYSIS OF ELECTROENCEPHALOGRAM FOR THE USE IN EPILEPTOLOGY 
A.C. Popov, VA Fesechko, M.A. Zhukov 

National Technical University of Ukraine "Kiev Polytechnic Institute" 

Department of Physical and Biomedical Electronics 


Electroencephalorgam (EEG) is a record of 
multichannel signal of voltage differences, which can be 
registered on the intact surface of the head. Neurological 
disorder which is characterized by sudden seizures as 
a result of spontaneous unprovoked abnormal hyper
synchronous neuronal activity in the brain is called 
epilepsy. Epileptic oscillations' complexes in human 
electroencephalogram are the complexes of a sharp 
wave and a slow wave, indicating the presence of 
neuronal epileptic discharges in the brain. EEG analysis 
that is used in epileptology has lots tasks to deal with, 
among them are: 

- confirm the presence of abnormal electrical activity; 

- determine the type of epileptic seizures and forms 
of the disease; 

- localization of siezure activity focus; 

- monitoring and assistance of the disease treatment; 

- evaluating prognosis of the disease. 

Among this tasks stands out complexes' detection 
that can be a difficult task and the study concerns with 
the methods of their identification. 

In the pattern recognition by template matching 
method a doctor formulates the descriptive parameters 
of the oscillation's complex, which will be considered in 
current EEG investigation as the member of the class 
"epileptiform oscillation complexes". 

The template matching approach to epileptiform 
oscillation's patterns identification in EEG is not 
commonly used, because of the difficulties in describing 
the oscillations' complexes, which appearance may vary 

in the broad range of forms. So the present templates 
cannot account the cases when distorted complex is 
still the member of the class and should be identified 
properly, and techniques presently available have severe 
limitations. The possible distortions to deal with are: 

- alterations of complexes' durations and amplitudes; 

- fluctuation of complex around isoline of EEG lead; 

- presence of trend in the lead. 

Another method is the detection of epileptiform 
complexes by wavelet transform. Wavelet transform is 
the time-domain analysis of signals for the purpose of 
identifying underlying signal patterns, gives the mediated 
information about frequency structure of signal and its 
changing history. 

The method that was developed uses discrete 
adapted mother wavelets and arbitrary scales without 
dyadic restriction. 

The performance quality of detecting the epileptiform 
complexes by wavelet transform was assessed. For 
simulated EEG signals in the case of high-amplitude 
complexes - 100% of both selectivity and sensitivity 
could be achieved in the range 60-80%; in the case of 
low-amplitude complexes 70 % of both selectivity and 
sensitivity could be achieved at the 70% threshold. 

Thus two methods of EEG processing for detecting 
epileptiform complexes were developed and experimental 
results of their applications were presented. Both 
thechniques gave acceptable results for the use in 
clinical practice. 

IHAYCTPIAJlbHE O~IHIOBAHHS1 S1KOCTI HAAAHHS1 MEAM"IHOI AOnOMOfM 
J1.1. YceHKo 

HaL(ioH8flbHa Me,aw1H8 8Ka,o.eMifi nicnfl,ll"mnOMHo; oCBim iMeHi n.J7. WynuK8 

AHHOr8L(Ufi. npeACTaBJleH liIH,lJ.ycTplilaJlbHbl~ cnoc06 ou.eHKliI Ka"leCTBa OKa3aHliISi MeAlilu.liIHcKO~ 
nOMoUJ,liI, oCHoBaHHbl~ Ha liICnOJlb30BaHliIliI MeTO,IJ.liIKliI DOTMLPF. nOCJle,IJ.HSISI n03BOJlSleT onpeAeJllilTb 

6aJlbHYIO ou.eHKY a¢¢eKTliIBHOCTliI liICnOJlHeHliISi B03JlO)KeHHO~ Ha opraHliI3aLl.lilOHHYIO cliIcTeMY 

(Me,IJ.liIu.liIHcKoe ~pe:>KAeHliIe) ¢YHKU.liIliI liI3 Jl1060ro COCTOSlHliISi pa3BliITliISI, liICnOJlb3YSI YHliIBepCaJlbHbllii 

Ha60p pecypcoB. 

3a6eaneyeHHfI flKocTi np~ HaAaHHi M9AliIYHOi 3aYBa>K~MO, w.o 3HaYHa YaCTKa KJ1iHiYH~x npoL\e,D.yp 
AonOMorl-1 y 6iJ1bwOCTi KpaYH pOarJ1f1,D.a6TbCfl flK OCHOBa HeAoL\iJ1bHa Ta HepeHTa6eI1bHa. ICHYIOTb nepeKOHJ1I-1Bi 
HaL\ioHaJ1bHoY nOJ1iTI-1KI-1 B c¢epi OXOpOHI-1 3AOpoB'fI. AaHi, W.O 20-30% MeA~YH~X BTpyYaHb 6 Hee¢eKmBHI-1MI-1 
B 6araTbOx Kpa'iHax npl-1~HflTi Ta AiIOTb nporpaM~ (a60 HenOT~i6HI-1M~, a60 WKiA11I-1BI-1M~). Pe6CTPYlOTbCA 
aa6eaneyeHHfI flKOCTi MeAI-1YHo'i AonOMorl-1. HaAaBl-1ya~HO BeJ1I-1Ki poa6i>KHOCTi B peaYJ1bTaTaX 

120 

http:npoL\e,D.yp



