TEXNOAOI'TKO ITANEIMIETHMIO KYTIPOT
Y XOAH HAEKTPOAOTON MHXANIKON KAT MHXANIKON HAEKTPONIKON Y HOAOTIETON
TMHMA HAEKTPOAOION MHXANIKOQN

Anuovpyia xou avanTLEN OAOXANPWUEVOU
CUCTALATOS YL TNV AVTOUATOTOLNUEVY] LETETOT)
TOU &Y OUGE TOLYWUATOS TNG HALWTLOLKNG

aptnelag os Bivieo unepywv.

IITTXIAKH EPrAXIA

ToLV

ANTONIAAH I. ANTQNIOY

EnBArenwv: Xpiotog II. Aoilou

Ewwd Exnoudeutind Hpoowmxo

Aepecidc, Tobviog 2021






Teyvohoywd Ioavemo Ao Konpou
Yol Hhextpohdywv Mnyovixayv xon Mnyovixayv Hiextpoviav Trolo-

YO TGV

Turuo Hiextpohdywv Mnyavixy

Anprovpyio xow avdntudrn oAOXANEWUEVOU
CUCTAUATOS YLX TNV AVTOUATOTOLNUEVT] UETENO
TOU &Y OUG TOLYWUATOS TNG HASWTLOLXNG

aptneloag oe Bivieo unepHywV.

[ITYXIAKH EPrAYIA

TOL

ANTONIAAH I. ANTQNIOY

EnBArenwyv: Xpiotog II. Aoilou

Ewwd Exnondeutind Hpoocwmxo

Evyxpldnxe and v tpyelr) eetaotinn emtpons| tny 251 Matou 2021.

(Ymoypagri) (Ymoypagri) (Ymoypagn)

Xptotoc II. Aotlou

Ewwd Exnandevtind Hpoowmxd

Aepecdc, Todviog 2021






Teyvohoywd Ioavemo Ao Konpou
Yol Hhextpohdywv Mnyovixayv xon Mnyovixayv Hiextpoviav Trolo-

YO TGV

Turuo Hiextpohdywv Mnyavixy

Copyright (©—All rights reserved Aviwviddne Avidviog, 2021.

Me v empOAan TovToOS SIXoUOUTOC.

Arnayopebeton 1 avtiypagr, amodrixeuon xat diavoun tne mapoloos epyociog, & OhOXAHEOL
1) TUWAUATOS QUTAG, Yia EUToEX6 oxomd. Emtpénetan 1 avatinwor, anodrixeuon xal dloavour
Yot OXOTO U XEPOOOAOTINOG, EXTUDEUTIXAC 1) EQELVITIXAC PUONE, LUTO TNV TpolnodeoT va

OVOUPERETOL 1) TINYT) TEOEAEUCTC XAl VoL DLLTNEE(TOL TO THEOY UHVULUL.

To mepleyoduevo autic g epyaoiog dev amnyel anopaltnta Tic anddec tou Tuuatog, tou

EmBAénovta, 1) Tng EMTEOTAC TOU TNV EVEXELVE.

YrebOuvn ARAwon

BefBawdve 6Tt glpon ouyypagéas authc Tne TTuytaxhic epyooiag, xou 6t xdde Bordela tny omolo
elyo yioo TNV TpoeToacior TNG Vol TAHEWS AVAY VWPIOUEVT] XL OVUPEQETAUL GTNY TTUYLAXT
epyooia. Emlong €yw avagépel Tic omoleg mnyéc and Tic omoleg €xava yehor OEBOUEVWLY,
eV 1) A€ewy, elte autég avagpépovTal axeB3he eite tapagpacuévee. Ernlong, Pefoumdve 6Tt
QUTY 1) TTUYLAXT EPYOCIA TEOETOWACTNXE AMO EUEVOL TEOCWTIXY EWOLXA YO TIC UTOUTACELS
Tou Tpoyeduuatoc onoudky tou Tunuatog Hiextpordywv Mnyavixov tou Teyvoloyixold

[Movemotnuiou Konpou.

(Troypagn)

Avtoviddng Avtoviog






ITepirndm

Kotd tny 8ebtepn dexactio Tou 21ou oucyva mou dtavioupe, €xel Tpaypatonotniel Yeydin
TE60d0g oTNV lTexy aneovion. H ypron Tou umEenYOYEUPHUATOS Kol 1) AVIAUGCT] TWV
ATOTEAECUATWY TOU efval TAEOV UL YUEAUXTNELOTIXY EQPUPUOYT TNG LUTEXNC ATMEOVIONS UE
Wioktepn onuaocta.

Yta mAadotar auTAG TNE TEOGOOL, 0 VEUEALOONG 0TOYOG AUTHE TNS EpYastag elvon 1 OnuLovE-
vl xou 1 uhoTolNoT EVOC OAOXANEWUEVOL GUGTAUATOS YIol TNY AUTOUATOTOUEVT XUTATUNOT
xou U€Tenom tou ndyoug toryduatog aptnplac (IITA) and Bivieo unepfiywy xapwTBIXAC apTn-
elag. Me tnyv eapuoyn autr, o Yepdmwy tatpog Yo €xel Ty duvatotTnTa var Aoufdver otouyeia
YIoL TNY XOTAGTOOY TOU AoUEVY] OE TEUYUATIXO YEOVO, Vo GUUBOVAEVETAL TIC UTOOEEELS TOU
CUG TARATOS XAl GUVETKS Vol 00NYeiTon o€ o aopohr xou dueca cuunepdopata. H eqopuoyy
ouTH anooxonel otV BeATIWOTN TNG AMOTEAECUATIXOTNTAC TOU UTEQRTYOYQRUPTUATOS Yia TNV
HETENON TWV 0plwV TNC XUPWTOMNE aeTNElag, xoNOS XaL GTNY XATATUNGCT TWV 0plwY AUTMY
oe guotohoywd xat un. To avouevouevo xon emuuntd amoTéAeoua Tou GAOU €Y YEWNUATOS
elvor To oUo TN Vo umtopet var yenotponotniel and Tov YepdmovTta lated oTNY XAWLXT TEoXTIXY
Yior TNV ToeoxohoUNnoT) Tou xvOUVOL EYXEPUAXOL ETELGOBIOU.

Yty napovoa epyacio axolovdninxe wa pedodoroyia clupwve ue tnv onola, To cOvo-
Ao twv 27 ddéony mpog avdluor Bivieo umephywy xapwtdxhc aptnelac (KA), agpod
poptwinxay oto cloTnua, dEyTnxay npoeneiepyacio pe despeckle giitpa yio anoudxpuvon
Yoplfou xou Yetd and emmAéov enelepyaoia, 1 onolo TEQIAIUPBovVE xoTWPAOT Xou EQPAUPUOY
alyoplduwy e€elpeons axuwy, ewofyinooy oto Bivieo evepyd teptypdupota (active contours)
Ta omolal pe delxTeg Xa GUVTETAYHEVA GTUEld ONULOVEYTNCAY TA TOGOTIXY ATOTEAECUAT TTOU O~
vopévape.To mpotevduevo ohoxAnpnuévo chotnua €xel uhonondel oe tepiBdirov MATLAB
Yot TNV OMELXOVIOT), XaTdTunoT, xou avdiucn KA oe Bivieo unepriywy, e€dyoviac mocoTixég
peteroeic tou IITA.

Ta nocotixd anoteréopota mou AdPoue omeixoviCouv xat TNV xotdoTtaon Tou xdde a-
o¥evolg. X0ugwvo ue autd To anoTeEAéopaTa, eEETAlOUEVOL TOU TUPATNPOVCUUE OTTIXA OTL
Beloxovtar oe puatohoyixd 6pla(N), npdyuatt emPBeBoucyinxe mtocotnd twe Peloxoviay eviog
v opiwv (Autoyatoromuévn uétenon IITA (N): 0,74 £ 0,14mm), oe avtideon ue ouuntw-
potieolc(A) e€etalduevouc tou Eenepvoloay autd ta Gpla. ATo 10 0UVoLo Twy LTd e&éToom
Bivieo, M@inxay TocOTIXd ATOTEAECUATA YIal TIG EAGYOLTES, UEYIoTES xan Yéoeg Twég TITA,
0TI omoleg UTHEY AV TOGO PUOLOAOYIXES XUTACTACELS OGO %Ol UXPUUES TWES, XAAUTTOVTOG €Vl
e0poc and 0,57 + 0,17 éwe 2,94 + 0,07mm.



ii Iepidngm

Xopoxtnplotind anoteréopoto evog acvevois ue guotohoyixd opta IITA(N) anotélecay
Téc and 0,65 £ 0,05 eNdyiotn, €wg 0,82 £ 0,05mm yéyiotn xan dev Yewphinxoy avnouynti-
x4, eV o€ Tepintwon aovevoic ue augnuévo IITA ta dpta autd xugdvinxay anéd 0,95 £+ 0,09
eNdlo T, €we xou 2,94 + 0,07mm uéyiotn, anotéAeoua WETEQRN AvNoLUYNTIXO TOU TEETEL VoL
a&omoinel and Tov LTEd TEOS EVNUERKGT] TOL acVEVOUS Xl AVTHIETOTION TOU TEOBAAUTOS.

H ouyxexpwévn yédodoc, unopel va yenowonomdel yia tny e€aywyr| anOTEAECUATODY TOU
IITA, wotdéco mepetalpw epyacio xou alloAdynon anarteltar Yo TNV emxdpwot| Tng. Meiho-
VTG plar o€loomuelw™) xat onuavtixy tpocixn Yo unopoloe Vo Ty 0 GUVBUNCUOS AUTOU
TOU GUOTAUUTOS UE €V VEUPOVIXO BixTuO Tou Yo xuTéveue Toug aovevelc, avdioyo ue To

ATOTEAEGUOTA TOUC OE CUUTTWHATIXOVE 1) U1).

AéEeic KAeoud

Anewxovion Bivieo unepnywy, Ploxo Eyxepaiixol Encicodiou, Autopatoroimnuévn Kopw-

ndwry Katdtunon, Kapwtidwd aptnela, Idyog towyduatoc aptnpelog



Abstract

During the second decade of the 21st century that we are going through, great progress
has been made in medical imaging. The use of ultrasound and the analysis of its effects
is now a typical application of medical imaging of great importance.

In the context of this progress, the fundamental goal of this work is the creation and
implementation of an integrated system for the automated segmentation and measurement
of artery wall thickness (PTA) from carotid artery ultrasound video. With this application,
the treating physician will be able to receive information about the patient’s condition in
real time, to consult the instructions of the system and therefore to be led to safer and
immediate conclusions. This application aims to improve the efficiency of the ultrasound
to measure the borders of the carotid artery, as well as to divide these limits into normal
and abnormal. The expected and desired result of the whole operation is that the system
can be used by the treating physician in clinical practice to monitor the risk of stroke.

In the present work, a methodology was followed according to which, the total of 27
available carotid artery (CA) ultrasound videos available for analysis, after being loaded
into the system, were pretreated with despeckle filters to remove noise and after additional
treatment, which included threshold and application of edge finding algorithms, active
contours were introduced in the video which with pointers and coordinates created the
quantitative results we expected. The proposed integrated system has been implemented
in MATLAB environment for the display, segmentation, and analysis of CA in ultrasonic
video, exporting quantitative measurements of the IMT.

The quantitative results we received also reflect the condition of each patient. Accor-
ding to these results, subjects who visually observed that they were within normal limits
(N), were indeed quantitatively confirmed that they were within limits (Automated IMT
measurement (N): 0.74 £ 0.14mm), in contrast to symptomatic (A ) examinees who e-
xceeded these limits. From all the videos under examination, quantitative results were
obtained for the minimum, maximum and mean IMT values, in which there were both
normal states and extreme values, covering a range from 0.57 £+ 0.17 to 2.94. 0.07mm.

Characteristic results of a patient with normal IMT limits (N) were values from 0.65 £
0.05 minimum, up to 0.82 % 0.05mm maximum and were not considered worrying, while in
the case of a patient with increased IMT, these limits ranged from 0.95 + 0.09 minimum,
up to 2.94 £+ 0.07mm maximum, a particularly worrying result that must be used by the

doctor to inform the patient and address the problem.
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iv Abstract

This method can be used to extract IMT results, however further work and evaluation
is required to validate it. A notable and significant addition in the future could be the
combination of this system with a neural network that would divide patients, depending

on their results into symptomatic or non-symptomatic.
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Euyapiotieg

Oa Rieha xat’ apyde va evyaploThow Tov xadnynth x. Xeloto Aotlou yia Ty enifBredm
QUTAC TNG OIMALUATIXAC epyaciog, Yo TNV xododrynct, Tou xou TNV eEoEeTixy| cuVERYATia
mou elyope. Téhog Yo Aleha vo eLyaELOTACK TOUG YOVElC Wou Yior TNV xododRYNoT Xou TNV

MUY CUUTUEACTUCT TOU UOU TROGEPEPAY OAIL AUTY TAL YEOVLAL.
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