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Hepitnyn

Ta Broiatpkd onpata cuvnbwg epmepiEyovy B6pvPo 1 dAia onpata Tov gival avemBdunTo Ko
ONUovpyoLV TPOPANUOTE OTN GOOTH UEAETT KOl OVIXVEVOT] GUYKEKPIUEVOV YOPOKTNPICTIKMDY TOVG,.
‘Eva mapddetypo eivot o NAEKTPOEYKEPAAOYPAPIKA GLOTO OTTOV NAEKTPIKA GNLOTO AtO GAAEG Op-
YOVIKEG OPUCTNPLOTNTEG OTMG O HVIKN Kot 1 0pBaipukn, ennpedlovv to onjua. Epeig eetalovpe v
EMOPOON TNG OPOUAUIKNG OPAGTNPLOTNTOC OTO NAEKTPOEYKEPAAOYPAPIKO GO KOl GKOTOC LLOG Etval
N AQOipECT TOL diYOC TNV OTOAELN CNUOVTIKNG TANPOPOPIOG OO TO NAEKTPOEYKEPAAOYPAPTLLOL.

H pébodog mov ypnoyomotovpe ivatl 1 avaivotn KOPLmV GUVIGTOCAOV LE TN XPTOT CLVOPTICEMV
TUPNVO. Zg VTN TN LEBOJO PLETAPEPOVLE TOL HEGOUEVA OGS OTTO TV YDPO £1GOd0V G€ Evav ywpo Hilbert
HE Un YPOUUKS TpOTOo. XPNGUYLOTOUDVTING GUVOPTHGES TUPVOV OEV ATOLTEITOL VO PPOVLE TIG TIMES
TV dedopévov otov Hilbert ydpo oA pdvo ta ecmtepikd yivopeva tovs. 'Etot 6mota pébodog pmopet
VoL YPAPTEL LE OPOVG ECMTEPIKMY YIVOLEVAV PUTOPEL va petatpanel oe pn ypappikn. Exiong onpoviun
glvol n uetdfaocm and Tov YOPO YUPUKINPICTIKMOY GTOV YOPO E1GOI0V ¥PNCLOTOIHOVTAG TNV UEB0SO
TPO-LETACYNUATIGHEVOV oNUEion Yo va AdPovpe To amobopufomonpuévo onpa. XpNnoLOToloVUeE Lo
EMOVOANTTIKN O1001KaGI0 OOTE VoL BPOVUE o TPOGEYYIOT TNG AVGNG 0oV 1 akp1P1g Avon dev glvar
omapaitnto va vrdpyel. o va mpocsapuocovue v HEB0d0 GTO NAEKTPOEYKEPAAIKE GLLOTO, LETO-
oyNUatiove TO SIAVLGLLO TTOL TEPLEYEL TO MO EVOG NAEKTPOSIOV GE Eva UNTPOO KaOLGTEPOVUEV®OV
VUG LATOV.

[Noe v dokiun Tov HeBdd®V YPNOLOTOMGOLE NAEKTPOEYKEPUAIKA CNLATO LLE EVTOVN TOPOLGIN
™G 0POUALIKNAG SPOCTNPLOTNTAG. TNV CLYKEKPIUEVT TEPITTMOT), LEYAANG onpaciog elvorn e0peon Kot
1N EMAOYT TOV COCTAOV TOPUUETP®V YL TV COCTN OPOIPEST] TOV TEPITTAOV CNUATOV KOL TNV U OA-
Aolwon g onuavtikng tAnpoeopias. Ta mepdpota divovy xpnoie amoTeEAEGHAT Yo TV ardO0oN
g uebooov. To ocvumépacya mov pmopovpe va e&dyovpe etvar OTL To ATOTEAECUATO TNG OVAALONG
KOPLOV GUVIGTOC®V LE TNV XPNOT) CLUVOPTNCEMY TVPNVO TAPOLGSLALOVTOL KOADTEPO GE GYECT LE TNV

OtAY] YPOUUKY] HEB0JO.

OEMATIKH NMEPIOXH: Encéepyacia Brolatpikdv Enpatwv
AEEEIX KAEIAIA: nAektpoeyke@aloypdonua, agaipeon Bopvfov, avaivon KOpumy GLUVIGTOOHV,

pébodotl mupnvev



Abstract

Biomedical signals are generally contaminated with artifacts and noise which makes the analysis
of events of interest quite difficult. Specifically electroencephalographic signals are contaminated by
artifacts such as eye movements and blinks or muscle activity. In this thesis we look at the effect of
ocular activity in the EEG signal and our aim is to remove it without the loss of important information
from the EEG.

The method we are using is kernel principal component analysis. In this method we need to map
our data from input space to a Hilbert space with a nonlinear mapping. Using kernel functions we can
avoid the actual nonlinear mapping which is computational costly and compute only the dot products
in the feature space using only the data from the input space. Any method that can be expressed by dot
products can be transformed to nonlinear using kernel functions. Also important is the transformation
of the data from the feature space to the input space which is known as the pre-image problem. We are
using an iterative method in order to find an approximate solution to the problem as the real solution
may not exist. To apply the method to EEG signals we transform the vector containing the signal
obtained by an electrode to a matrix of lagged vectors.

For testing these methods we use EEG signals with artifacts of eye blinks. For optimal artifact
removal and preservation of the EEG information we need to choose carefully the method’s parameters.
The assumptions we can draw from the experiments are very useful. Depending on these experiments
we can claim that the performance of kernel principal component analysis in EEG denoising overcomes

the non kernel version.

Subject Area: Biomedical Signal Processing
Keywords: electroencephalography, artifact removal, kernel methods, kernel principal component

analysis
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