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NEPINAHWH

H O&watplPry pe titho “Emefepyaocio onuoto¢ MEOW YpAdwWV KOl TIOOOTIKEC
OVaSPOULKEC TEXVLKEG yLa TNV avAAUGH CUVOAWV Bloonuatwv” amoteAeital anod Tpia
Slapopetikd TUNUATA: TOo MPWTIO KOpuatt adopd tnv edpopuoyn ¢ Beswplag
enefepyaciag onuato¢ pHéow ypadwv o onuata nAektpoeykedaloypadripotoc
(HET) pe otoxo tnv anobopuBomnoinon twv HEF anoé kpouotikd B6pufo. Eival yvwoto
otL ta HEl emnpealovtal and kpouotikd Bo0pufo mou umopeil va odnynoeL oe
AavOaopéveg KALVIKEG Slayvwoelg. O KpouoTLKOG B0puPog pumopet va povieAomnolnBet
MEOW TNG OLWKOYEVELNG Twv aAda-evotabwv Katavopwyv. 2IXeSLACOPE Kol
vAomouoape éva ypado-dIATpo BACLOUEVO OE OTATIOTIKEG POTIEG XAUNANC TAENG KalL
TIPOCAPOCHEVO OE KPOUOTLKO BOpU B0, TO OTIOLO UITOPEL VAL LELWOEL ATIOTEAECUATIKA
B0puPo IPOEPXOUEVO QIO TLC KLV OELG TOU KEdaAloU 1 to meptBailov.


https://zoom.us/j/94606278293

To OeUtepo Koppdtt adopd TNV UN-YPOUULKY SUVAULKA avAAucon XPOVOOELpWY
KOTOYEYPOUUEVWY QTd TNV AELTOUPYIKN HOyVNTIK Topoypoadia ot katdotoon
npepiag. O avBpwrivog eykédalog €xel pia MOAU Suvaulky ¢uon, EMOUEVWS N
avBpwrivn eykedalikr) Asttoupyla TPEMEL va AVOAUETOL PE TPOTIO SUVAULIKO KoL
T(POCOPUOOTIKO. Edapudoape TNV ovadpopikr) ToooTik availuon leuywv, pia
pHaOnuatikr LEB0SO ou eKUETAAAEVETAL TOUG TIVAKEG AVASPOUNG KAl SLA LEGOU TNG
TIOOOTIKNG AVAAUOHG TOUG €EAYEL CUYKEKPLUEVA XAPAKTNPLOTIKA TIOU TEPLypadouV
NV SuVapLKn cupnepldopd €VOG ouoTAHUATOC. Asiape OtL n pEBodog autr elvatl
gvaioBntn oto va avayvwpillel meploocoTtePeC CUVOEDELG EYKEDOAALKWY TIEPLOXWV TIOU
Slapopormololv Toug aoBeVeiC Le VEUPOYUXLATPLKO CUOTNULKO gpuBnuatwdn AUko
QO TOUG UYLEIG, 08 OXEON UE TPONYOUUEVECG HEAETEC. ETUITAEOVY, N EMEKTEIVAUE TN
HEB0SO péow TNG dnuloupyiag SikTuwv eykedpaiou edapudlovtag €va YPAUULIKO
ouUVOUOOUO TWV SUVAULIKWY XAPAKTNPLOTIKWY. H avaluon twv SIKTUwWV autwv
Tipaypatonolnke péow TNG yvwotng ypadobewplag tou “UIKpoU-KOoHOoU” Kal
odnynoe og uPNAA TOCOOTA KATNYOPLOTIOLNONG.

Télog, ota mAailola NG SLaTPPBAG AUTAC, AoXOANBNKAE KOl HE TNV HElWON Tou
XPOVOU €EETAONG TNG TEXVIKAG OTAOULOMEVNC SLAXLONG TOU HayvNTIKOU Topoypadou.
H otaBulopévn dlaxuon payvntikol topoypadou eival pia pn emeppatikn pEBodog
€€ETAONC UKPO-APXLTEKTOVLKAC TWV avOpWIVWV 0pyavwyv n omolia, avaloya pe To
Opyovo, HUMmopel va €xel poKpdA OSlapkela. Kotd OUVETELD, OTOXEUCOME OTNV
ETULTAXUVON TOU XPOVou e€€Taong yla tn peiwaon tng Suodopilog Twv aoBevwv evtog
TOU PayvNnTIkoU Topoypddou. H Mo onUavTikn mopAaeTpog TG TEXVLIKAG AUTN ¢ elval
n Aeyouevn b-twun. Zxedlaocapue évav alyoplbuo Bactopévo otn pEBodo Twv apatwv
QVATIAPOOTACEWY, Yla VA SELYUATOANTITIOOUE €va TIEPLOPLOUEVO aplOud amod b-
TILEG ovaKaTaoKeLAlovtag T UTOAouteg MPEow ekmoudeuvpévwy Aefikwy. H
afloAdynon mpaypoTonoOnke o€ TPAYUATIKA OSeSOUEVO OTMELKOVIOCEWV TOU
TIAYKPEATOG KoL arodeixBnke MOANA UTTOGYOUEVN.

ErupBAénwyv: Kabnyntng, Navaywwtng ToakaAibng

ABSTRACT

This thesis develops novel mathematical signal processing methods for the analysis
of biomedical signals. We address three distinct biomedical applications. First, we
extend graph signal processing theory using fractional lower-order statistics in order
to robustly denoise electroencephalogram (EEG) signals corrupted by additive heavy-
tailed impulsive noise modeled with alpha-stable distributions. The proposed graph-
based filter adapts to the statistics of the impulsive noise, due to head motions or the
environment, and it suppresses its effects on EEG signals.



The second part concerns the nonlinear dynamic analysis of resting-state functional
magnetic resonance imaging (rs-fMRI) time series. As the human brain is highly
dynamic mathematical methods should approach the human brain functionality in a
dynamical manner. Recurrence is a fundamental property of dynamical systems,
which can be exploited to characterize the system's behavior in phase space. We
employ cross recurrence quantification analysis (CRQA) to exploit the recurrence
plots and via their quantitative analysis extract specific features, which characterize
the dynamic behavior of rs-fMRI recordings. We showed that this method is able to
recognize regional brain interconnections allowing us to separate healthy controls
from patients with neuropsychiatric systemic lupus erythematosus (NPSLE). We
extended our approach to create brain networks through the linear combination of
the individual CRQA-based features. The analysis of these networks through
conventional graph theory of small-world led to a high classification accuracy.

Finally, we addressed the problem of accelerating Diffusion-Weighted MRI (DW-MRI).
DW-MRI is a non-invasive technique that provides information about the
microstructure of human organs via long duration examinations. Decreasing DW-MRI
examination time reduces patient discomfort. In DW-MRI, b-value is a factor that
reflects the strength and timing of the gradients used to generate diffusion-weighted
images. The higher the b-value, the stronger the diffusion effects. Through the
application of a sparse representation method, we sampled a limited number of b-
values and we reconstructed the rest through trained dictionaries. Experimental
results on pancreas imaging showed the potential of our approach.
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