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Abstract' = Electroencephalograms TEEG (Tare[signal (recordsof ]
electrical] activity [ of (] brain[] neurons 1] EEGTI whichJis[Ja[]
compulsivetool Tused for “diagnosing neurological "diseases[]
such(Jas[lepilepsyTbesides of( techniques such/Jas magnetic[]
resonance_andbrain tomography [/ BT [[ithat[lare used for[!
diagnosing[structural (braindisordersThis paper(describes(al]
novel approachfor forecasting[ epileptic[seizure activity [by[!
classifying(these[EEG/signals (Theldecision makingconsists 6f]
twostages[Tlinitially [the Isignal ifeatureslare lextracted byl
applyingwaveletfransform TWT Tand then [anartificial meural
network TANN Tmodel Twhich[isCalsupervisedlearning ‘based ]
algorithm/ classifier Tused [ for [ signall classification [ Wavelet(!
transformlis (an effectivetool for analysis of transient(events/in[]
non stationary [signals([Such as[EEGs[The performancelof(the !
ANN (c¢lassifier is évaluated[in _terms of sensitivity [Specificity [
and[] classification[] accuracy (1] The obtained [ classification 7]
accuracy¢onfirms(thattheproposed schemelhas potentiallin[]
classifying[EEG [signals [[]
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IMNTRODUCTIONC]

Thehuman brainbeingal¢omplex[system(€xhibitsrich[]
spatiotemporal ([dynamics and[biolimedicallsignalslare[the[’
observations[ of heurological activities[forminginside[the[]
brain([ll Among[Inumerous[ Itechniques[usedIfor[Iprobing [’
human(braindynamics/lelectroencephalography [ [EEG [Iis[]
an[important[bio medical[$ignal [lwhich[provides[aldirect[]
measurel Jofl lcortical [Jactivity [ lwith[millisecond [ temporall
resolution(lll Especially(l] it[] is[ usefull] in[] diagnosing![]
neurologicalldisorders(ISuchasepilepsy [ (1]

Epilepsylislalchroniclillnessthatlaffectslapproximately (1]
to[I1T] [ofTtheWworld’s[population [ ] [and[epilepticSeizures ]
arel theltesults ofl theltransient! and[ iinexpected! electrical [
agitations[0flthe brain [whichlinvolves[uncontrolled neuron ]
firings[Jincluding [ briefl Jtransient[Jdischarges[/[spikes[TJor[]
combinationsJsuch[as[spike [wavelldischarges[T1But([lthe ]
occurrenceloflanepilepticlseizurelisinpredictable[And(@lso (]
itsllprocess[has[not[Jyet[Jbeen[Junderstood[lcompletely (]
Sometimes|seizures may[temain unnoticed [Idepending on/[]
their[presentation(landlit[¢anlalsol[get ¢onfused [with[other[
events|([Such (ds(astroke (]I ][]

This[research[ focuses[lon[Ideveloping[lallsystem[Jfor[]
forecasting[ epileptic[seizures [Tusing[digital ([EEG[ signals(T]
Wavelet[ Transform([Twhich[isaldigital[ signal[ processing[]
technique([for[time frequencyl analysislofl the[signal and[]
Artificial [(Neural [Network [modelsffor[ the[classification[]
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using[Wavelet[coefficients [Signal (processing has/alsobeen!]
made[use[oflTto[deal with[iniscellaneousissues in[EEG[]
analysis[J such[J as[] datal] compression[Il] detection[] and [
classification[lInoise ] reduction(I signal [] separation [ and [
featurelextraction[[ (1] MDuring[the[process[of forecasting /]
epilepticlseizures [these taw EEGIsignals(are[processedlin/]
the[purposelofiextracting(certain features [for(classification[]
inlthe[second|step 1]

IITRELATEDWORK]

Analysis[ofl thel electroencephalogram JTEEG I records(]
provides| valuable[ means/ for[ detecting widespread[ brain[’
disorders([Therefore [EEGshave[become(the most utilized [
biolmedical [signal([to[clinically[lassess[ brain[ activities[I]
According(fothe[¢urrent/¢ontextTthe[detection oflepileptil]
form[Jdischarges(in[Jthe [lEEG[JrecordJis[Jan[Jimportant[]
componentllin[ithe[diagnosisof[epilepsy [IEEG[systems [
usually(generate large[amount ofl data[Although(Tearly [on[I]
EEG @nalysiswas [restricted to[visual linspectionofithe [EEG [
signal Tit[ becamel impossible[to[ analysel large amount[ of(]
datalefficiently[and[effectively(lsincel there[is[holdefinite[]
criterion(evaluated[by(theléxperts[IAlong with[that([Visual[]
inspectionlisinsufficient[When[alphalactivityis[dominantI[]
TheEEG[spectrum(c¢ontains/some[characteristic[waveforms/]
thatfall [(primarily [(Within [four frequency (bands—delta 11+ T]
Hz[MthetaMT+-[THz [MAlpha M- TTHZzMand beta M1+ T THz[T]
[C]Therefore[whenalphalactivity[is[dominant[deltaland ]
thetaldctivities[getinnoticed!(I]

ThelUresultslofl the[Istudies[lin[Jthe[literatureJThavel]
demonstrated many[ techniques/( for[ feature[ extraction[ ofl]
discrete[EEG ! time[signals([IFast[Fourier[ Transform [ [FFT I
[[T]M Wavelet[] Transform[] TWT[T]or[] Discrete[ ] Wavelet[]
transform[ [DWT (I [[][TIndependentl Component[ Analysis(]
OCAM[[T]and'AutoRegression[ TAR [Tare some[ ofl thel]
reported(technologies((bydther(researchers 1]

According[to[1Jahankhani(ll'Kodogiannis[land[IRevett[]
(T TTTI] O] Mrepresentations based Lon a[ Fourier[ transform/]
have[beenlapplied [[Sincethe[¢arly[days oflautomatic[EEG[]
processing[[TAlthough[lsuchmethodshave proved[to[bel]
beneficial [for[various EEG[¢haracterizations([Fast Fourier![
transform[IFFT [Isuffers from(having(large[noisesensitivity [
[CT]IFFT[alsoltequires[longer[ duration( dataltecords(for[]
efficientlextraction 0f [EEG [features [[¢oefficients([andithas|
alsingleset[oflbasis[functions[whichutilizes(just([the[sine[
and[¢osine functions[[[] [TAccording(toBabujilVidhyaland
Sumesh [T T T FFT giveslalglobal representation(ofithe( ]
EEG signal landisBand limited [lthaking it Tess productive in[]
analysis(dfidon—stationary signals(and fransientdetection(I]]
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