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ANALYSIS OF ELECTROENCEPHALOGRAM FOR THE USE IN EPILEPTOLOGY
A.Q. Popov, V.A. 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 compiexes”.

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  arbifrary 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 selectivily 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.

IHAYCTPIAJZIBHE OLIIHIOBAHHA SIKOCTI HAJAHHSI MEQWYHOIT A0MNOMOTU
N.1. Yceuko
HatjioHansHa meguyHa akagemist nicnagunoMHol ocsity imeni 1171, Wynuxa

Anroraums. TpepctaBnen MHAycTpUanbHbi CNOCOO6 OUEHKU KavecTBa OKasaHws MeOMLMHCKON
NOMOLLM, OCHOBaAHHLIA Ha ucnonk3osaduu Metogukn DOTMLPF. TMocnenHas nossonsieT onpepenvTh
GancHylo OueHKY 9DGDEKTUBHOCTU  UCTIONHEHUS BO3JIOXEHHOW Ha OPraHUsaLUoOHHYIO CUCTEMY
{MeauuvHcKoe yypexaeHue) GYHKUMU 13 nio6oro COCTOSHUS pasBUTUS, UCHONL3YS YHUBEPCankHbLIN
HaBop pecypcos.

3ayBaxuMO, WO 3HAYHA 4acTKa KNiHiYHUX npouenyp
HeaouinbHa Ta HepeHTabenbHa. ICHYIOTb nepekoHnuai
JaHi, wo 20-30% MeguuHux BTpyYaHb € HeeeKTHEHUMK
{abo HenoTpiGHMMK, abo wKignueuMu). PeecTpYIOTLCH
HaO3BMUaAAHO Benuki  posbixHocTi B pesynbrarax

3abeaneyeHHs AKOCTI nNpv  HagaHHi  MeauuHo!
AorioMorn y GinbwocTi KpaiH poarnspacThea aK OCHOBRa
HaLWOHaNLHO! NONITUKUM B Ccdepi OXOpOHU 300pOB'.
B 6arathox KpaiHax npuiHsiTi Ta AiloTh nporpamu
3abesneveHHs SIKOCTI MEAUMHOT JONOMOr,
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