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Abstract

Magnetoencephalography (MEG) is a modern, Htorasive, neuroimaging method for
detecting, analyzing and interpreting the magnetic field generated by the electrical activity in
the brain. The objective dhis thesis is to highlight the brain regisrthat exhibit significant
differences in functional connectivity, by examining MEG recordings that were obtained from
G2 3IANRdAzZLIA 2 F & dzo 2 S Ginpaed froup (NES#0ip) andithedeading S ¢
disorders group (RBGroup). In order tanake this possible, the method of dynamic analysis
is used, providing the ability for a much more detailed study of the brain activity, in
individual time segments. However, before implementing this approach, it is necessary to
incorporate an integrated preprocessing process. Preprocessing is applied for each individual
subject and involves a proper preparation of the data, such as extgpthie independent
components (ICs) of the brain (and Rbrain as well) activity using ICA and implementing the
proposed method for the detection and correction of ICs corresponding to various biological
or other interferences (artifactsPynamicanalysiss applied to the corrected data of every
subject, focusing on a total of seven individual brain rhythms and is based on the metric of
phase lag index (PLI) in order to construct thecalbed functional connectivity graphs (FCGs)
at each time instant (dyamic graphs)Averagedynamic graphare then computedusing as
weights the values of mean PLI), by calculating the average of the respective segments of PLI,
in each group. On these graphs, minimum spanning trees (MSTSs) are constsacetb
preserve exclusively, the most powerful connections between the sensors. In order to study
the structural and functional characteristics of each MST, the metrics of BC, ECC and DEG have
beenused Based on these three metrics, statistical analysis has been pethrat channel
level, in order to detecstatisticallysignificant differences between the average number of
subjects in each groupiowever,only theBC and DEG metrieghibitedhigh concentration
of significant differences. Finally, the results of dyma analysis confirm findings from the
literature, regarding the existence of differences in the language centers, in the reading
mechanisms as well as in memory processes, which focus on beta brain rhythm and are mainly
located in the area between the lefemporoparietal lobe, in the prefrontal lobe and also in
areas between the occipital and temporal lobes of both hemispheres.
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Dutpapiopa kat
urodetypatoAnyia

‘ ALOPOWON TIPORANUATIKWY

Principal Component
Analysis pe xprion tou
PUI kpLtnpiou
i
€€aywyn TwWV KUPLWV CUVLOTWOWV
(principal components - PCs)
|
Independent Component
Analysis pe xprion Tou
Extended Infomax
aAyopiBuou

Ked. 4

e€oywyr QVeEAPTNTWY CUVLOTWOWY

(independent components - ICs) tou

avarmapLotoLV gite eykedaAKn eite
Un - eykedoAkr SpaotnplotnTa

Avixveuon kot 81opwon
Twy artifacts

510pOWHEVEC
QVEEAPTNTEG CUVLOTWOES

Ked. 5

EnavormpoBoAr Twv
510pBwWHEVWY aVEEAPTNTWY
CUVLOTWOWV OTOV apXLKO XWPO

B Tl B Wl >t e

anoppudn Twv aVes. CUVLOTWOWY TIOU
QVTLOTOLXOUV O€ KOPSLAKT KAl puikn

SpaotnplotnTa

anoppudn Twv OVEE. CUVLOTWOWY TOU
QVTLOTOLXOUV OE OTTLKA 6paoTnpLotnTaL

BAoEL TNG TPOTELVOUEVNG HEBOSOU

MEeTaoXNUATIONOG SES0UEVWY Ao

KoTakopudn ot eninedn kAion
VPASLOPETPWY
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AUVOLULKOG UTTOAOYLOHOG
™G HETPLKAG PLI o€ KA Oe
UTTOKELLEVO

€€aywyn TWV OTLYLOTUNWY
Tou péoou PLI (mean PLI)
yLot KGBe opada

YroAoytopdg twv Minimum
Spanning Trees Kot Twv
HEeTpKWY BC, ECC & DEG

Ked. 6

JTATIOTIKA aVAAUOT), BAOEL TWV HETPLKWV
KABE KavaALoU,AvVw OTOV LECO apLOpO
UTTOKELLEVWV KAOE OpASag

UEAETN TWV EYKEDANK WV TTEPLOXWV
He uPNAR CUYKEVTPWON OTATIOTLKA
ONUOVTIKWY SLadopwv

AnoteAéopaTa
SUVaMLKAG avdAvong
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