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H éykpwon g mroguokng epyoasiog amd to Tuquo HAextpoldyov Mmnyovikov kot
Teyvoloyiov ITAnpogopikng tov Teyvoroywkov IMavemotnuiov Kompov dev vmodnidvel

OTTOPOLTHTMS KO OITOO0YT) TV OTOYEMY TOV GLYYPAPEN EK LEPOVS TOL TunuaToc.



EYXAPIXTIEX

H TTtoypaxn Epyoasio avt exkmoviOnke katd 1o axadnuaixd €toc 2011-2012 ot didpkela
™G QOITNoNG LoV 6TO TETAPTO £T0C 6TOLOMV Tov Tunuatoc HAektpoAdywv Mnyavikdv kot
Teyvoloyiovv [Tinpopopikng tov Teyvoroywkov [Mavemotnuiov Kdnpov. And ) 0éon avt

Ba N0l va evyopIeTHoW OAOVS OGOVG GLUVEPRAANY GTNV OAOKANP®GT TNG:

Tovg EmPrémovteg KaOnyntég pov Ap. Ilavro XpiotodovAidn kot Ap. Xpicto Aoilov yuo
Vv KaBodnynon tovg oe OAN Vv ddpKelo TG TOPOVCOS SMAMUOTIKNG EPYOCING KOl Y10l TIG
oLUPOVAES TOVG TOV Mty TOAD KaBoproTtkés. Emiong tov wtpd Ap. Mdapio [avtliopn yio tnv

BonBeta mov TpdSPEPE GOV APOPE TO TPIKO PLEPOG TNG TTVYLOKNG EPYOTIOG.

Emiong v owoyévela pov yio v noikn Kot yuyoAoyikn vroostnpién mov pov mopeiyov Kot

ocvveyifovv va pov mapéyxovv OAa avTtd ta xpovia.

Kot 1éhoc 10 Ivotitobto Nevporoyiag kot ['evetkng ot Agvkwoio amd 10 omoio pov
d0ONKAV Ol KATATUNOELS aONPOUATIKNG TAGKOS TOV OEIYLLOTOC TOV ¥PNOLUOTOMONKE Yo TV
dlekmepaioon g epyaciag, og emiong kot to St. Mary’s Hospital Aovdivov am’ 6mov

SLAAEYON KV 244 e1kdveg VITEPTYOL KAPOTIOIKNG apTNPioG.



IHEPIAHYH

To wyaukd eykepolkéd eneloddo (EE) amotelel tn ovuyvotepn outio Oavdtov 1§ TpoKANong
pepkng N olkng avornpiog. H kdpro aution mpoéxAnong evog EE eivan np abnpopotikg mAdko
(AIT) mov TpooKoALATOL GTA TOYMUATA TG KAPOTIOKNG aptnpiag (KA). Zvvenmg o £ykapog
evtomopog g All pmopel va amotpéyel tic cuvéneleg. H onpiovpyio evog cuothipatog
a&loAoynong kot dlaywpiopod  ekovov vrepnyov (EY) Paciouévo oe gratpdpicua I160 Ba
umopovce vo, vrofondnoetl tov Bepdmova 1atpd va kabopicel pe peyoarvtepn a&lomotio To

TPOPANUa Kot va dteEdyet KaAhTepT d1dyvmon Kot TopakoAovnon e vocov.

YKomdg NG MOPOVCHG TTLYOKNG epyoaciog elvar m Onuovpyio €vOg 0AOKANP®UEVOL
ocvotnuatog 1o omoio emefepydletar EY KA wor epapuoler adyopiBuovg apaipeong
noAlamiacialopevovr BopvBov. Me v agaipeon Tov moAhamhacialdpevov Bopvfov
vrofondeitar o dwywpiopds twv EY o d00 dopopetikés TAEELS, OCLUTTOUOTIKOVS Kot

CUUTTOUOTIKOVS OVOAGYMG TOV YOPOKTNPLOTIKOV VOIS To omoia eEdyovTtal amd avTés.

To avtopatomomuévo cvuotnua £xet vAomonbel oe mepifdiiov Matlab kot ypagikn dtemapn
GUI yw va givor @ilo mpog tov ypfiotn. H eicayopevn ewdva apyikd Kavovikomoleitol Kot
aeov yivel emAoyn aAyoplOpov PIATPAPIGLOTOS, OVALESO GE TECGEPLS EMAOYEC, TAPOLGLALEL
TV OPYIKN €KOVA, TN QIATPOPIGUEVT] KOl TO 16TOYPAUpaTa Toug. Emiong vroompiler v
e€aymyn YOPAKTNPICTIKGOV VONG KOl TOLOTIKAOV YOUPOUKTNPIOTIKOV TOGO ond TV apylkn 660
Kol and T EIATpapopeEVn ekova. Emmiéov vrootnpilet Tov d1ay@piopd g 10ayOUeEVNS Kot
™G QIATPOPICUEVNG EIKOVOG GE TPLTNUOPLO KOl TNV €E0Y®YN TOV 1GTOYPAUUOTOS TOL KAOE
Tprnpopiov and ta omoio pmopovv va eEayBodv emmAéov TANpoPopieg Yo TOV da®PIGUO

TOV EIKOVOV € KAUCELS.

Ta téooepa @iltpa gpappootnkav oe detypo EY 122 ocvumtopotikdv atopov ko 122
OCVLUTTOUATIKOV aTtOP®V. ATd Tao XY Kot To TOOTIKA OpaKTNPIoTIKA Tov e&dyOnkav &yve
OVUYKPION HECH  OOPOPETIKAOV  TPUITNUOPI®V  OVAUESO OTOL CLUTTOUOTIKE Kol To
ACLUTTOUOTIKA dTopa €161 Mote va eEakpifmbodv yapaktnplotikd Ta omoia vrofonbovv
OTO JYWPIGUO TV 000 JOPOPETIKOV KAAGE®mV. AKOAOVO®G £yve GTATIOTIKN avdAvon Yo,
™V €0PECT] CGTUTICTIKMV SOPOPOV KOl TOV OYWPICHO TOV dVO KOTNYOPI®V, OC EMIONG Kot
TOV TPITNUOPIOV, LE TNV (PO OTATICTIKOV HEOGOWV.



Ta amoteAéopata g €pevvag €xovv emPePaidCEL TNV OTTIKY TOPOTAPNON UE TA GIATPO
speckle ka1t SRAD va divovv o koAdTepa anoteléouata 1060 6TO GIATPAPIGHO OGO Kot TNV
OTOTIOTIKY dtopopomoinong tov 6vo katnyopiwv. To kpirypro Wilcoxon éyer deier 6t
vapyovv pepikd XY mov aAAdlovv HETE TO QIATPAPICU LE TO GLYKEKPLUEVO QIATPO Kot

umopel va yivel dStoaympiopdg Tmv 00O KATYOPLOV.

Ta amoteléopata amd TN GTATICTIKY] AVAAVOT TOV YOPOKTINPIOTIK®OV VONG €YoV deiEel OTL Ot
EIKOVEC OO CLUTTOUOUTIKA ATOWO EXOVV CUAVTIKES GTOTIOTIKEG OLOPOPES GE CVYKPIOT LUE TIG
EIKOVEC OO OCLUMTOUOTIKA ATOpM HETO TNV Kovovikomoinom kot 1o @uitpdpicpo. H
HEYOADTEP JLOPOPA TOPOATNPEITOL GTNV OTATICTIKY OVAAVOT TPUTNUOPIOV HE TO dEVTEPO

TPUNUOPLO vaL O1veL To YNAOTEP TOGOGTA SLAPOPOTOINGCTG Yia TIG dVO TAEELC.

Oa pmopovoe 610 PHEALOV VoL Yivel HEAETN KO ALV YOPOKTNPLOTIKOV VONG KOl TOLOTIKMV
YOPOKTINPIOTIKOV oV Bo. pmopovcav vo dlaympicovv TiG €KOVEG GTIG OO KaTnyopieg mg
emiong va yivel epappoyn kKot dAlov eidtpov agaipeong morrlamiocialopevov Bopvfov.
Téhog, Ta amoteléopata Bo pmopovoay va ypnoioroBovy yia mepetaip® avaAvon Kol 6g

EQOPLOYY| LLE VELPOVIKA SIKTLO.

A€Ee1c Khed1d: KapmTidwkn aptnpia, abNpOUOTIKT KOPOTIOIKT TAAKO, EYKEPUMKO ETEIGOOL0,

EIKOVEC VILEPN YOV, ToALaTAaGLlOpEVOS BOpLPOG.



ABSTRACT

Ischemic stroke is one of the most characteristic problems causing death, full or partial
disability. The main reason for the cause of IEE is the atheromatous plaque (AP) which is
bind to the carotid arteries’ walls. Consequently, an early diagnose of the atheromatous plaque
could prevent these consequences. The creation of an evaluation and separation of ultrasound-
images system based on the filtering of multiplicative noise processes could certainly assist a
doctor to define more accurately the problem and make a better diagnose so as to monitor the
decease.

The purpose of the following dissertation was the creation of a fully developed system in
which there will be processing of ultrasound images and will apply algorithms for the removal
of multiplicative noise. The removal of the multiplicative noise has as result the separation of
ultrasound images (Ul) into two classes, the symptomatic and the asymptomatic according to
the texture features exported in them.

The automatic system was implemented in a Matlab environment and a graphic interface of
GULI, in order to be user-friendly and easy to use. Initially, the imported image is normalized
and then the option of the algorithm filtering has to be chosen out of a choice of four different
algorithms with the filtered image being presented along with the histograms of the image.
There is also the choice of export of the texture features and the quality metrics within the
initial image as well as in the filtered image. Furthermore, the system supports the separation
of the imported and filtered image into sectors — three parts — and the export of histogram in
each sector from which more information can be exported for the separation of the images

into classes.

The four filters were applied in a Ul sample of 122 symptomatic people and 122
asymptomatic people. From the texture and quality characteristics which were exported, there
was a comparison by different sectors, between the symptomatic and asymptomatic people so
as to verify the characteristics which verify the separation of two different classes.
Afterwards, a statistical analysis followed in order to yield the statistical differences and the
separation of the two categories and the sectors through the Wilcoxon test.



The research results attested the visual observation that the filters Speckle and SRAD come
up with better results in the filtering process as well as in the statistical analysis of the
separation of two categories. The Wilcoxon test also showed that there are some texture
features which change after the filtering process using the particular filters and therefore

results into the separation of the two categories.

The statistical analysis of the texture features showed that in the images of symptomatic cases
there are significant statistical differences in comparison to images of asymptomatic cases
after the normalization and filtering processes. The biggest difference is observed when
statistical analysis is applied on the three sectors where the second sector has the highest

variation percentage between the two classes.

The suggestion here is that a future research on various texture and quality characteristics
could separate the images of the two categories as well as the application of other filters of
multiplicative noise removal. Finally, the results could be used for further analysis and be

applied with neural networks.

Keywords: carotid artery, carotid plaque, atheromatous plaque, stroke, ultrasound images,

multiplicative noise.
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