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EYXAPIXTIEX

Oa nbela va euvxoplotiow Bepud TNV kKaBnyntplta Kwvotavtiva NiKATo yla tnv
gUmotoolvn mou pou £6etfe kabwg Kat yla T SduvatotnTa o Hou £6WOE va EKTIOVHOW
NV Tapovoa SUTAWHATIKY €pyocia kKatw amd tnv kabodrnynon tng oto Epyaoctrplo
Bloilatplkwyv Mpocopolwoewy Kot ATELKOVIOTLKN G Texvoloyiag.

ErunpdoBeta Ba nBela va ekppdow TIC EUXAPLOTIEG HOU OTNn IMupETa FOAEUATN KAl TNV
Movika ZevikoU yla tn laBeon mou enédel€av, To XpOVo Mou abLEPWOAV KOl TIG YVWOELS
TIOU HOU HETESWOAV KOTA TNV MPOoTabeLa pou.

Euxaplotw moAU emiong tov Avdpeddn lwavvn kat tn Movika ZevikoU yia tn Bonbeta toug
KaBw¢ Kat Tov Latpo MNwpyo XapaAaumonouAo yla TV mapoxr] TwV LATPLKWV SES0UEVWV.

TéAog, Ba nBela va uxaploTow Toug GIAOUC oV Kal KUPLWE TNV OLKOYEVELQ LOU YL TNV
QUEPLOTN OTNPLEN TOUG OE KABE pou Brua.

ZwtApng MNkepvavng
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MHNEPIAHYH

H avaluon 1tng kivnong Tou opTnplakoU KAPpWTLOLKOU TOLXWHATOC, HE TN XPnon
oAyopiBuwv avaluong kivnong oe akoAouBieg ekOvwv umepnxwv B-cdpwong, £xet
OUMBAAEL OTN  KATAVONON TwV SOMUIKWVY KOl UNXAVIKWV LSLOTATWY Tou. ZUPbwva HE
UEAETEC TOU €xouv Yivel otnv avaluon kivnong €xel SlamotwBel otL moAAol Seikteg
Kivnong, oL omoilot efayovtat amd TOug &v AOyw OAyopiBuoug, umopouv va
XpnowuomownBolv ylo Tt MEAETN KOL TO XAPOKINPLOMO TWV oONPWUATIKWY TTAOKWY,
BonBwvtag pe Tov TPOMmo autd otnv afLoAdynaon tng cofapotntag TnG vooou.

TNV mapoloa SUTAWHATIKY gpyacia oKOTOG NTav va HeAETNOEL TO KATA TOCO oL SEIKTEC
KLVNong Tou aptneLOKOU KOpWTLOLKOU TOLXWHOTOG, CUOXETIOVTAL UE TO vV N ABnNPWUATLKNA
TIAAKQ €lval acBeoTomoLNUEVN i UN.

3TN MEAETN aUTH Xpnolpomol)enke o aAyoplBuog avaluong kivnong, o omoiog Baoiletal
otn UEB0SO OMTIKAC PONG HE EAeyXO eAaiOTWV TETpaywvwyV He Bapn. O aAyoplBuog autog
edapuootnke oe 18 aocBeveic, oL omoiol €macyav amo abnpWUATWON oTtNV KopwTLSIKA
aptnpla.

IT0 apxlkod otadlo NG MeAETNG autng dnuoupyndnkav ta apxeia Sedouévwv ToU
QVTLOTOLYOUV OTLG akoAouBieg elkOVwyY, oL omoleg umnpxav SlabEoueg yia KaBe aobevr).
Auta Tta apxela Oedopévwv  pall pe TG  avtiotolxeC akoAouBieg elkOVWY,
xpnowormnowtnkav ocav €icodol otov aAyoplOUO Kivnong OMTIKNG pPoNng HeE €Aeyxo
ehaylotwv teTpaywvwyv He Bapn. Me tov alyoplBuo umoAoyioBnkav ot Seikteg Kivnong
TWV 0ONPWHOTIKWY TTAOKWYV KAl TWV TOLXWHATWY TNE KapwTlSIKNAC apTtnplac.

JTNV OUVEXELN, TIPAYUATOMOLRNONKE OTATIOTIKY avaluon TtTwv OelkTwv  Kivnong,
XPNOLUOTIOLWVTAC TO CUVTEAECTH CUOYXETIONG Spearman, yla TNV €UPECH CUCYXETLONG TWV
SelkTtwv Kivnong Ye To av givat n aBnpwuatiki MTAGKA aoBeoTomolnpeévn i Un.

To TEAIKO GUUTEPACHA ATIO T AMOTEAEGHUATA AUTHE TNG SUTAWUATLKAG Epyaciag ival OtL
opLopévol SeIKTEC Kivnong mapouotd{ouVv CUCXETLON UE TO AV N aBnpwpaTik MAGKA elvatl
ooBeotomolnuévn 1 OxL, adnvovtag ovolxtd To evOEXOUEVO va  UIMOPoUV  va
xpnowuomnownBouv ot Seikteg autol yla Tov MPoodloplopd TwV abNPWHOTIKWY TTAOKWVY OE
0.OBECTOMOLNUEVEG ] UN.

Eniong, éywve olyKplon aUTWV Twv SEIKTWV Kivnong pe toug deikteg kivnong mou £€6woe
ooV AMOTEAECUA O aAyOpLOUOG avaluong Kivnong HE TNV TEXVLKA TAUTLONG TIEPLOXWV OTO
OAAN HEAETN.

Ta amoteAéopata authg NG SUTAWUATLKAG epyaciag delxvouv OTL Ba mpEneL va yivouv
ETWMAEOV WEAETEC TIAVW OTO OVTLKE(UEVO, XPNOLUMOTOLWVTAG Kol GAAoug aAyopiBuoug
avaluong kivnong, Kabwg kot xpron HeyoAUtepou Selypatog HEAETNG yla TNV e€aywyn
00PANECTEPWV ATIOTEAECUATWV.

NEEELC KAELOLA

Kapwtidikn abnpwpdtwon, Taflvounon ooBecTomolnUéVWY TAOKWY Kal Hn, A€iKTeg
Kivnong, aAyoptBuol avaluong kivnong, ouykplon alyopiBuwyv avaiuong kivnong
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ABSTRACT

Study of the carotid arterial wall motion using motion estimation algorithms in B-mode
ultrasound videos, has contributed in the understanding of its structural and mechanical
properties. According to studies which have been conducted, it has been supported that
many motion indexes, which are calculated from the aforementioned algorithms, can be
used in the study and characterization of the plaques, helping this way in the assessment
of the severity of the disease.

The purpose of this thesis was to study the possible connection between the motion
indexes of the carotid arterial wall and the characterization of the plaque as calcified or
uncalcified.

For this study the algorithm of motion estimation that was used was based in the method
of weighted least squares optical flow. This algorithm was applied to 18 patients who were
suffering from atherosclerosis in the carotid artery.

Firstly, the data files which correspond to the videos of the patients were created. These
files along with the corresponded videos were used as inputs to the algorithm, with which
the motion indices of the carotid wall and the plaques were calculated.

A statistical analysis was performed to the calculated motion indices, by using the
Spearman correlation coefficient, in order to find the correlation between each motion
index with the characterization of the plaque as calcified or uncalcified.

The results of the statistical analysis had pointed that there may be a correlation between
specific motion indices and the characterization of the plaque as calcified or uncalcified,
leaving open the possibility of these indices to be used for determining whether a plaque is
calcified or uncalcified.

Furthermore, the results of the statistical analysis were compared with those of another
study where the motion indices were calculated using motion estimation algorithm based
on the block matching technique.

Finally it is recommended that further studies must be made on the matter by using
additional motion estimation algorithms and in a larger data sample in order to have more
conclusive results.

Key words

Carotid atherosclerosis, Classification of calcified and non-calcified atherosclerotic plaques,
Motion Indices, Motion analysis algorithms, Comparison of motion analysis algorithms
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1 Ewayoy

J€ QUTO TO E€l0AyWYLKO KedAAalo ylvetal pla ocuvtopn avadopd otn Soun Kol T
Asttoupyla ™G KAPWTISIKAG oaptnpiag, Kabwg Kal ota UnXovika ¢alwvopeva Tou
0pTNPELAKOU TOLXWHATOC. Mo CUYKEKPLUEVQ, OPXLKA VIVETOL LA TIEPLEKTLKI) KOL GUVTOMN
TEPLYpadr) TWV OVATOUIKWY XOPAKTNPLOTIKWY TNG Kapwtidag kat tTng dpucloloyioag autnc.
AkolouBel n mapouciaon t™¢ coBapng aptnplakng madnong tnv omoia kat eéetaloupue
otnv mapovoa SUMAWUATIKA €pyacia, TG abnpwpdtwong. Ev ouvexeia, yilvetalr pa
ouvtoun avadopda otn Sladopd Twv 0aoBecTOMOLNUEVWY KAl U OOPBECTOMOLNUEVWY
aBnpwpatikwy MAakwy. Emiong, ylvetal pLo cUVOTTIKY Ttapouasiacn Twv Baclkwy apxwv
TNG AMELKOVLIONG E UTIEPNXOUG KABWC KO TIPONYOUUEVEG UEAETEG UTIOAOYLOTIKI G OVAAUONG
¢ Kivnong tou aptnplakol TOLXWHATOC TNG KapwTtidag. Xto TéAog tou kedalaiou
TEPLYPAPETAL O OKOTIOG TNG SUTAWUATIKAG Epyaciag.



1.1 Aopikd Ko AELTOVPYIKA YOPUAKTPLOTIKA TNGS KAPOTIOOS

1.1.1 Aopwkd yopoxTnproTiKd

H kown kapwtidikn aptnpla eival pla and Ti¢ Paclkég aptnple¢ tou avBpwrivou
owpaToq. Yrdpxouv SU0 KOWEG KapwTideg 0To avBpwrmivo ocwia, Kia ylo To aploTeEPO Kal
pio yla to 6€€10 HEPOG TOU CWHATOC OL omoieg akoAouBouv tnv bla akplBwc mopeia pe
uovn Stadopad ta onueia ekkivnong toug[1]. Ot KOWEG KapwWTIOIKEG aptnpieg (6e€d kat
oplotepn) eival aptnpieg mou tpodhodotouv To KEDAAL Kal TO ALUO HUE 0EUYOVWHEVO QLA
H aplotepn Ko Kapwtida EekvAeL amd To aopTIKO TOEO o0Tn BwpPaKLKN TEPLOXA KAl N
Kown kapwtida, mou Bploketal oto 5£€L0 HEPOC TOU AVOPWTILVOU CWHATOG, EEKLVAEL ATIO TO
AQLUO KOl TILO CUYKEKPLUEVA o TN BpayxloeykedaAlkn aptnpia. Kabe kown kapwtida
Xwpiletal oe Vo Slakhadwoelg, TNV £o0w (eowTteptkn) Kal tnv €€w (e€wtepikn) kapwtida
(Ewova 1). H €€w kopwtida tpododotel pe aipa to Aapd, To papuyya, To Adpuyya, TNV
KATW olayova Kal To MPOoowro. H éow kapwtida €L0EPXETAL OTNV KPOVLIOKN XWPEO KoL
TPodp0odoTel e aipa Tov eykEPalo, TO HATLA, TA AUTLA KOL TO ECWTEPLKO TUNKA TNG HUTNG.

Ewkova 1:Aptnpieg tou Aatuov.

H kowvh kapwtida mov @aivetal oTo oxnua xwplletal 0 ECWTEPLKN Kol eEWTEPLKN KapwTida.

To TolwHa TNG KapwTidag amoteAeital amo Tpia SLAKPLTA OHOKEVTPO OTpWHATA. TO
EOWTEPLKO OTPWHO ovopdletal €ow xltwvag (tunica intima), To pecaio otpwpa KaAsital
Héoo¢ Xltwvag (tunica media) kot to g€wteplkd oTpwua KaAeital €€w xltwvag (tunica
adventitia ) tunica externa).

O £f0w XITWVOG OIOTEAEL TO EOWTEPLKO OTPWHO TOU KAPWTLOIKOU TOLXWHATOG Kol
amoteAeital ano éva otpwpa evE0ONALAKWY KUTTAPWY, OO €Va CTPWHO CUVEKTIKOU LOTOU
Kal aro ) Aemtr Baowkn pepppavn (basal lamina)[1].Ta kuttapa tou evéoBnAiou Epxovrtatl
oc aueon emoadr HE TN POr TOU OUHATOG KAl CUVOEOVTOL HE HMLA OELPA KUTTAPLKWV
OUVOEOUWY SNULOUPYWVTOG UE TOV TPOTO AUTO €val UMOSL0 HETAEU NG emdpAVELAG TOU
auAoU NG apTnPLlag Kal Tou umoeveoBnALakou XwWPOoU ToU apTNPELAKOU TOLXWHOTOG.



O H€OOG XITwvaGg amoteAeital amo Asio HUIKA KUTTOPO KAl ATO CUVEKTLKO LOTO eAaotivng
Kal KoAAayovou. O pécog xrtwvag Sladpapatilel to peyalutepo poAo, o OTL adopd TN
HUNXOWVLKN CUMTEPLPOPA TOU TOLXWHATOG, O OXEON LE Ta AAAQ oTpwpoTa[2].

O étw xtwvag amoteAeital Kuplwg amo iveg koAayovou pall pe ehaotivn, velpa Kat
tvomAdotec. Ot (veg kKoANayOvou €lval TILO EVKAUTITEG OO TO HECW XLTWVA, ETUTPETOVIAC
£€TOL OTNV QPTNPLA VO KAUITETAL AMOTPENMOVTAC T SlEUpuvon Tou ayyeiou e€altiog Tng
TEoNC TNG PONG TOU aipatoc. TeAlkd, o £€w xtwvag amoteAel £€va TPOOTOTEUTIKO
nepiBAnua ya to ayyeio[2].

TEAOG, 0 SLaXWPLOUOG HETAEY TWV TPLWV QUTWV OTPWHATWV YIVETAL and U0 oUOKeEvVTpa
oTtpwpato eAaotivng. To TPWTO €lval TO €O0WTEPLKO €AaoTikO €Aacpa (internal elastic
lamina), mou Staxwpilel Tov €éow amod Tov PECO XITwVa, KOL TO SEUTEPO Elval TO EEWTEPLKO
ehaoTiko €Ehaopa (external elastic amina), to omoio dtaxwpilel To péoo amod Tov £Ew YLITwva
(Ewova 2).
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Ewkova 2: Aoun Toywuatog Kapwtibwv
1.1.2 Mnyovikéc [o10tnTeg

To ayyelako toiywua OAwV Twv aptnplwv Bploketal oe pia diapkn kivnon, n omola
TipoKaAe(Tal anmd TNV miecn Tou AlMOTOC, TN PO TOU QUMOTOG KoL Ao TNV Kivnon twv
MEPPAAOVIWY MUKWV LOTwV. AUTEC Ol TIECELS TPOKOAOUV TOPAUOPPWOELS OTO
0pTNPELAKO TOXWHA KOL OQUTO €XEL WG OTTOTEAECHO TN METOTOMION TOU OPTNPLAKOU
TOLYWHOTOG OTNV OKTLWLKA, TNV MepLdePLK Kal tn Stapnkn katevBbuvon[3].

ZNUAVTLIKA NXOVIKA XOPAKTNPLOTIKA TWV OYYELWY, lval IPWToV OTL TO AyYELAKO TOlXwHa
elval mo eUKAUNTO OTNV aKTWIKA dlevBuvVon og oxéon He TN SLAURKN KAl TNV eEpLPEPLKN,
SeUTEPOV, OTL N EAQOTIKOTNTA TWV TOWHATWY €lval WN YPAUUIKA KoL LELWVETOL KOBwWG
au&avovtal oL TILECELG KOl TPLTOV, OTL JE TNV Ttapouasia abnpwUATIKWY TTAAKWY QUEAVETAL N
okapio 6tav peyoAwvouv ol TEceLg[4].



1.2 AOnpopdtoon

H abnpwpdtwon eival pa kupiapxn €kUALOTIK VOOOC, KATA TNV Omoia To maxog Tou
0pPTNPELAKOU TOLXWHATOC aufAveTal AOyw evamoBeoewv Aoug, XOANoTEPOANG, KUTTAPLKWVY
UTIOAELUPATWY, aoBeoTiou Kal Wwwdoug Lotol otadlakd, T omola CUCCWPEVUOVTOL OTO
EOWTEPIKO TWV TOWHATWY TNG KAPWTLOIKNAG apTnpilag, MpokaAwvtag otévwon n/kat
anodpagn Tou auAol g aptnpiag (Ewova 3).
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Ewova 3: AGnpwuartikn mAdka otnv kapwtida

Ooov adopad tnv e€EALEN TNC vOOOU, QUTH aPXIKA epdavileTal Otav cucowpelovTal Autidia
OPXIKA OTOV €0Ww XITWVO. 2TN OUVEXELWD, HE TNV emutAéov evamobeon Auubiwv,
XOANOTEPOANG, KUTTOPLKWY amoPAnTwy Kal aocfeotiou, apxilel o0 OXNUATIOMOC TNG
0ONPWUATIKAG TTAGKOG, N OTtola EMEKTEIVETAL OTO PECO Kal oToV £€w xttwva. H avénon tou
HEYEDOUC TNG 0ONPWUATIKAG TTAAKOG 08nyel o oTévwon tou auAoUl tng aptnplag kot
HElwoN TNG EAAOTIKOTNTAC TOU APTNPLOKOU TOLXWHLATOG.

OL mapAyovteg mou ennpPedlouV To OXNUOTIOUO 0BNPWUATIKAG TTAAKAG OTIC apTnpleg ival
Ta emnineda XoAnotepoAng oto aipa (uPnAn LDL xoAnotepoAn kot xounAnn HDL
XOANOTEPOAN), N uPnAn TiEON QALMATOG, TO KATVIOUA, N KANPOVOULKOTNTA, N nAwia, TO
dUMAo, n dlatpodn, n maxvoapkia, n EAeWpn cWHATIKAG Aoknong, n Statpodn, o StaBning,
K.o.[5].

H aBnpookAnpwaon moteveTal OTL EEKIVAEL Ao TNV €l0060 cwpaTdiwv LDL xoAnotepoAng
OTOV £€0Ww Xltwva, to ormoia mayldevovtol €Kel KOL OTN OUVEXELX, UTO OUYKEKPLUEVEG
HETABOALKEC oUVONKEC, ofeldwvovTal.

Y€ HeAETeEG OV €XouV MpaypatonownBei[6], [7] £xel mapatnpnBel OTL uTtApPXOUV CNUAVTKOL
UNXaVIKOL TIPAYOVTIEG TOU OCUMPBAAOUV OTO OXNUATIONO OoONPWHATIKAG TAAKAC, HE
ONUAVTIKOTEPO POAO va Stadpapatilouv ol SLATUNTIKEG TAOELG KAl O XPOVOG TAPAUOVAG
Twv Sladopwyv ocwpatdiwv oTo 0pTNPELAKO TolXWHO. TO ONMOTEAECHA QUTWV TWV
TIAPAYOVIWY £ilval O TILO €UKOAOG OXNMUOTIOMOC ABNPWHATIKAG TIAAKOAG OTLC TIEPLOXEG
SloXwPLoPoU TV apTNPLWVY, OMWG OTNV TEPIMTWOoN NG KapwTtlSIKAG aptnplag, omou



UTIAPXEL auénuévn mBavotnta gudaviong abnpwpdtwong oto onueio Slaxwplopol ot
€ow Kot €€w Kapwtidag. BERala, oTic LeEAETEC OV €xouv ekmovnBel oL andPelg Siiotavral,
KaOwg oplopévol HEAETNTEG BewpoUv OTL N UTapén uPNAwV SLATUNTIKWY TACEWV EUVOEL TO
oXNUATWOUO aBnpwpatikng mAakag[8], [9], evw dAAot urmootnpilouv OTL oL XAUNAOTEPEG
SlaTunTIKEG TAoELS uTtoBonBoUV TO OXNUATIONO ABnpWHATIKWY TTAaKwV [10].

H avantuén twv abnpookAnpuvtikwv aAAOLWOEWV OTIG aVOPWTILVEG apTNPLEC UMopEL va
BewpnBel wg tpomomolnuévn popdn xpoviag epAeyuovng[1l]. To apxiko yeyovog — KAELSL
daivetal va amoteAel n BAABN Twv evéoBnAlakwv kuttdpwv. H akpBig ¢uon tng PAABNG
elval ayvwotn mpog to mopdv aAAd olyoupa KAataAnyeL otnv €kbpaon Hoplwv OMwe T
ICAM-1 kat VCAM otnv entpavelo TwV KUTTAPWV Tou Stapecolafolv otnv mpookoAAnon
TwV AgukokuTttdpwv. Ev ouvexela povokuttapo mpooeAkuovtal UTevéoBnAlakda Omou
Slapopomolovvtal os poakpodaya. Autd eVOOKUTTOPWVOUV TPOTIOTIOLNUEVEG HopdEG LDL
HEOW TWV KOTAANAwWV umodoxéwv kat oxnuatilouv ta adpwdn KUTTAPQA, TO «ONUA
Katate0ev» Twv Amwdwv ypappwoswv. Ot BAaBecg e€elicoovtal o WVOATTWEELG TTAAKEG OL
OTlOleC TEPLEXOUV HEYAAO aplBud pokpodaywv Kal CD4+ T KUTTAPWV EVW TAUTOXpova
TOAPOTNPEITOL HETAVAOTEUON KAl TOAAOMAQOLOAOUOC Aslwv MUKWV  KUTTAPWV. ITIC
avOpwrveg aptnple¢ auTEG oL  WVOAUMWOEL TAAKEG METOMUMTIOUV O OUVOETEG
0OnPooKANPUVTIKEG AAAOLWOELG OL OTIOLEC lval evaAwTEeC o pnén (Ewkova 4)[11].
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Ewova 4: Brijuata otnv e€€EALEn ¢ adnpwudtwong ota ayyeia

H gudavion abnpwpatikwy MAAKWY 0TI KAPWTIOEG MPOKAAOUV OTEVWON TOU AUAOU TNG
Kapwtidag N akopa kot mAnpn anodpan autnc. Auto £XEL OAV QTTOTEAECHO VA UELWVETOL
N pon tou aipatog mpog tov eyképalo. QOTOCO, piol TOTIUKA OTEVWON TWV KAPWTOWV
umopet va pun dnuoupyet mpoBAnua otn Asttoupyia Tou eykedalou. To peyaio mpofAnua
€VKELTAL OTO OTL Ol ABNPWHUATIKEG TAAKEG, OKOUO KOl QUTEC TIOU TAPOUGCLAlOuUV HLKPOU
BaBuoL otévwon tng aptnpiag, Umopouv va UTtootouv prén dnuloupywvtag Bpoppoug, ot
omoloL YE TN O€lpd TOug akoAouBouv tn por Tou aipatog, ¢pacooviag aptnpleg tou
€YKEDAAOU KOl TIPOKOAWVTOC LOXOALUIKA eykedaAlkd emeloddla, apavpwon n aiia
veupoloylka ocuvpmtwpata[13].To yeyovog auto Oeixvel OTL OPLOMEVEC OBNPWUATIKEC
TIAOKEC, AKOUA KAl av To PEyeBOC Toug dev eival peydlo, eival EVAAWTEG OTO VA UTIOOTOUV
pnén, Le ouvémela va Snuoupyrnoouv Bpoppwon otig aptnpieg[14](Ekova 5).
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Ewkova 5: Prién adnpwuatikng mAakag kat dnutoupyia epBoAng

H mAewoyndio twv eykepaiikwv enelcodiwv, ta omoia odnyoluv oto Bavato n oe
avamnnpla, maykoopiwg, opeidovral otnv UTAPEN aONPWUATIKWY TTAAKWY OTLG KAPWTIOEG.
To 20% pe 30% twv eyKeEDOALKWY ETELOOSIWV TILOTEVETAL OTL IPOKAAE(TAL A6 €UBOAN IOV
odeileTal otnv napoucia abnpwpdtwong otnv kopwtidal[15].

MNa tn Beparmneia mouv Ba akohouBNBel oe MePUMTWOELS AONPOCKANPWONG OTLG KOPWTLOIKEG
aptnpieg, 6nAadn av Ba xopnynBel dapuakeutikn aywyn kot €8k datpodn n Ba
QVTLUETWTILOTEL eMepBatikd, AappBavovtal untodn o BaBudg NG oTEVWONG KAl TO LOTOPLKO
Kapdlayyelakwv mabnoswv tou acBevoug. Qotoco, emeldny ta Sedopéva autd Exel
anodeyBel OtL Sev emapkouyv yla tn ANPn plog tétola anodaong, TeAka, n Bepaneia Ing
OUYKEKPLUEVNC ABNONG emidEpPeL LEYAAOUG KLVOUVOUG OTOUG aoBEeVEIG Kol LEYAAO KOOTOG
yLol TOV QTOULKO KOL TOV KPATLKO POUTIOAOYLOUO.

Je plo peAétn mou adopd To LATPLKO cUoTNUA Twv HVvwuévwy MoAltewwy TG AUEPLKAG,
urtoAoyiletal OTL Ol EYXELPLOELG OTIC KOAPWTLOEG, OL OTOLEC TIpayLATOTOLOUVTAL O A0OEVEIG
mou Ba pmopovoav va BepameutolV Pe GAPUAKEUTIKY aywyr), ETULPEPEL OTOUC LATPLKOUG
0opyavIopoUG KOotn UYPoug 2 Sloekatoppupiwv Solapiwv etnoiwg[16], kabwg Ta
EYKEPOALKA ETELOOSLA TTAPAUEVOUV N TPiTN cuvnBEatepn attia Bavatou PeTa Ta kapSlakd
EMELOOBLA KOL TOV KOPKivo. ETMOpéEVWG, avaudlofritnta umdpxel n oavaykn KaAUTEPNG
ovayvwplong tTwv acBevwv pe aotobei¢ abnpwpatikég TMAAKEC, ol omoiot xprnlouv
EVXELPNTIKAG QVIWLETWILONG Yyla TNV amoduyn eyKePaAlkwy emeloodiwy, Kot va
amodelyovToL Ol EMLKIVOUVEG aUTEC emepPaoel oe aobeveic pe otaBepEC aBNPWUATIKEG
TIAQLKEG,.

Mo TO OKOTIO AUTO, Ta TEAEUTAla XPOVIO Ol EPEUVEC EXOUV ETIKEVTPWOEL otnv gfaywyn
VEWV SELKTWV HEOW KOL TNG AVAAUONC ELKOVWV YLOL TO XOPAKTNPLOUO TNG oTaBEPOTNTAG TWV
aOnpwpatikwy MAakwV[17]. MeyaAn éudaon €xel S0Bel oTIg KOPWTIOIKEG aptnpleg, Aoyw
NG ouXVOTNTAC TNG MABNONC TNG ABNPOCKANPWONG OE AUTEG, KAl YLa TO AOYo auTo Sivetatl
HeYaAn onuaocia os pebodoloyieg avaAuong Kivnong o€ AUTEG, LEOW ELKOVWY UTtEPNXWV. H
avaluon kivnong umopel va mapéxel mAnpodopieg yla T Kivnon Kal TIC SUVOLLKEG
OLOTNTEC TWV TOLXWHATWYV TNG aApTnPLag, oL OTOLEG E TN OELPA TOUC UIMOpPEL va cuvdEovTal
LE TNV evalodnoia Twv aBNPWHOTIKWY TTAOKWV.



1.3 AocPectomoinon

H avwpoAn emikablon aAdtwv acBeoTiou OTIC aBnpwHOTIKEG TTAAKEG TWV KAPWTIOWV
umopel va mpokaAéoel Tnv acPectonoinon toug (aBnpookAnpwon). H acBectomnoinon
urmopel va dnuoupynBel amd avemapkela Prtapivng K2 n amd pikpn amoppodnon
aofeotiov amd TOV Oopyaviopo Aoyw ugPnAng oxéong acPeotiou/Prtapivng D. Ann
unepBoALkng moootntag Bitapivng D unopel va mpokaAéoel nepicosla acBeaotiou, n onoia
av ouvodevetal Kal ano ENewdn Brtapivng K pmopel va mpokaAécel acBeotomnoinon tng
aONpWUATIKAG TAAKAC TwV KapwTidwv[18]. H aoBeotonoinon eivat pla dtadikacia mou
gudaviletal katd KUPLO AOYO OTO OXNUOTIOMO TWV OOTWV, WOTO0O Ol EVANOBECELS
ooBeoTiou umopouv va mpaypatonotnbolv Kal oe HAAAKOUG LOTOUG, OTWE OL apTNnPLEC, oL
KapSLakeg BaABideg, oL xovdpol Twv apBpwaoewv, Kal aAAoU.

1.3.1 Aopeostomoinon Kapotidowkov Aptnprokov Toryyopatog

H abnpwpatik mAdka, n omoia eival umevBuvn yla TG KapdlaKEG TPOOPBOAEC Kal Ta
LOXQLULKA EYKEDOALKA, HEYOAWVEL HECA OTA TOLYWHATA TWV 0PTNPLWV efattiog tng
XOANnoTePivNG TIOU eVamOTIBETAL KaL TNG aAvVTdpacng TOU AVOCOMOLNTIKOU GUCTHUATOG TTOU
dnuoupyet dAeypovn. H tedeutaia avtibpaon tou cwpatog o’ autr tnv Sladkacia eivat n
evanobeon aoPfectiou otnv  abBnpwpatikp TAAKA, n Aeyouevn acBeotomnoinon
(calcification). To aoB€otio KAVEL TIC apTNPLleg OKANPEG KAl aUEAVEL KaTtA TTOAU ToV Kivduvo
€VOC edpAyHaTOC 1 eyKeEDaALKOU emelcodiou.

Tig TedeuTaieg SEKAETIEG, OL EPEUVNTEC £XOUV EVTOTILOEL OTL OL AOBECTWOELG TWV APTNPLWV
anmoteAoUV €val ONUOVTIKO Kol avefdptnto mapdyovia KwwSUuvou yla €udpaypa Kol
LOXOLULKO EYKEPAALKO.

Mia mpoodatn HeAETN AUEPIKAVWV ETUOTNUOVWY Tou SnuootelBnke otnv Eupwmnaikn
EmBeswpnon Koapdiag (EHJ) 6Seixvel OtL ol mapadooiakol Tapdyovieg KwdUvou yla
Kapdloayyelakd eMelcodla, OMwWE n apTNPELAK Tieon Kot n XoAnotepivn 8ev apkolv yla
v aflohoynon tng mbavotntag eudaviong Kapdlakng MPooBoAng n  LOXALULKOU
eykepaAlkol emelcodiov. Evag akopn KaAutepog Seiktng Kwvduvou eival n pHETpnon tou
OUOOWPEVUEVOU aofeotiou oTIG aptnpileg. EvoExetal, 6ooL €xouv eAdxLoto r kaBoAou
0OBEOTLO OTO ECWTEPLKA TOLXWUATA TWV APTNPLWV TOUG, VO LNV epudavicouv Eudpayua n
eYKeAALKO £0TwW KL av €xouv uPnAn aptnplakn mieon n avénuévn xoAnotepivn. Avtibeta,
ATOMA HE XOUNAN QPTNPLOKN TIESN KOL LELWUEVN XOANOTEPLVN UTMOPEL va £XOUV auEnUévo
Kivbuvo va ekdnAwoouv €udpaypa  Kal LOXOLLKO eyKeDAAKO emeldny Slabétouv
mpoxwpnuévn aoféotwon ot aptnpleg touc. H peAétn mpaypotomowBnke amo
gepeuvntég tou Mavemotnuiov Johns Hopkins, tou Brigham and Women’s hospital kat
AWV voonAeuTikwv KEVTpwY ot HMA kot €6eife OTL €vag otoug £€L €BeAovtég mou
Bewpouvtav xapnAol KwdUvou Eemeld) €ixav XaunAn aptnplakn TEON KOl HELWUEVN
XoAnotepivn, SLETpexav otnv Mpaypatikotnta VPnAo Kivduvo yla Eudpaypa emeldn eixov
oUENUEVO 0OBECTIO OTO TOLXWLATA TWV APTNPLWYV Toug [19].

1.4 Amewkovion pe Yrepfiyovg

Ta ayyelokd eykepoAlkd €melcodla amoteAouv SleBvwg pia amd TIC CUXVOTEPEG QLTIEC
Bavatou kal avamnplag OTIG QAVATITUYUEVEG XWPEG. AMO T LOXOULULKA €YKEDAAIKA
eneloodla, To 80% autwv odeiletal oe Eudpatn, and euBoAn abnpwpatikou Bpoupou, n
omola PokKaAsital amo abnpWHUATIKEG TTAAKEG 0TO SLaXWPLOUO TNG KOpwTidag os €ow Kal
€€w kapwtida[20], [21].To yeyovog autO UTOSELKVUEL TNV KPLOLWOTNTA TOU va Yivetal



€ykatlpa n dlayvwon Umapéng KopwildIKAG abnpwUATWOoNG KoL OTn CUVEXELA N €yKupn
afloAoynon tn¢ wg otabepng i actabouc.

Ma tnv eKkTipnon Tn¢ oTéEVWoNnG OTIC KAPWTLOIKEG OPTNPLEC XPNOLUOTOLEITOL EUPEWC N
ayyeloypadia pe KobBetipa, wotooo, €lval UTOPKTOC O Kivduvog yla TNV Uyeia Twv
aoBevwy, Aoyw TG Lovtilovoag aktvoBoAilag Kot tng emeppatikotntag TnG e€€taonc. MNa
Tov AOYO QUTO, N ATEKOVION TNG KOPWTIOIKAG aptnplag HE TN XPrion UTEPAXWV E€XEL
KaBlepwBel yia tn Stdyvwon tng abnpookAnpwong, Kabwg amoteAel (o pn-enepatikn
HEBOSO yla TNV EKTIUNON TOU TOCOOTOU TNG OTEVWONG, KABWC Kal ylot TNV ATELKOVLION TNG
Hopdoloyiag Twv abnpwpatikwyv mAakwv[15].

Ewova 6: Xprian UMEpnywy yLa TNV QmeLKOVION TG KApwTISag

H unepnyotopoypadia yla TNV OmeKOVION TNG KAPWTIOIKAC abnpookAnpwaong £XeL TO
TMAEoVEKTNUA OTL elval pla pn emepPatikn péBodog. Emiong, Adyw tou OtL eV XpnoLUomoLel
lovtilovoa aktwvoBoAia & Snuoupyel mapevépyeleg otov acBevr), xpelaletal ywa TNV
EKTEAEON NG AMAO €€OMALOUO O OXEON HUE AANEG TEXVIKEG KOl €XEL UIKPOTEPO KOOTOG.
ErutAéov, amoteAel pia eUKoAn Kot ypriyopn e€€taon npoodépovrac mapdAAnAa SuvapLkn
OTELKOVLON TWV OPYAVWV-LOTWYV TOU CWHATOG. QOTOCO, TA LELOVEKTILATA TIOU TTAPOUCLATEL
oauti n pEBodog amewoviong sival otL amatteital e€eldikevuon Kal eumelpio and tov
XELPLOTA TOU pnxavAuato¢ kabwe eival mbavi n ewoaywyn BopuBou Kal okiaong otnv
QUTTELKOVLON).

1.4.1 Apy Agrrovpyiog Aneikoviong pe Yrepnyovg

H amewkovion Twv KopwTidwv HE TEXVOAOyila UTIEPAXWV XPNOLUOTIOLE(TAL EUPEWG OTN
Slayvwon ¢ abnpwpdtwong. H amewkovion auvt PBaciletat otnv aAlnAemidpaon
UTIEPNXWV ME BLOAOYLIKOUG LOTOUG KOl €XEL CUMPBAAEL OTNV EKTIUNGCN TIOPAUETPWY OTLG
omoleg Baoiletal n dlakplon twv acBevwv mou TpEnel va umoBAnBoUV oe XELPOUPYLKNA
enMéuPaon, OMwe o BaBUOC TNG OTEVWONG KOL N NXOYEVELX TNG 0ONPWHATIKAG MAGKAG[22].



H amewkovion pe xprnon umepnxwv Baociletal otn PETPNON TNG AVINXNONG amod éva PECO
OTaV OTEAVOUUE OE QUTO £Va OKOUOTIKO KUMA HME TN Xprnon uag dtataéng umepnxwv. H
Sataén unepnxwv Baoiletal oto ME(ONAEKTPIKO GALVOUEVO, KOTA TO OTOLOo, HE TN XPnon
KOUOTAAAWV VIVETOL N METOTPOMA TNG HMNXAVIKAG EVEPYELAG OE NAEKTIPIKN KAl TO
avtiotpodo.

H SlepyaolapETATPOTNC TNG UNXOVLIKAG EVEPYELOG OE NAEKTPLKN KoL avtiotpodo AapPBavel
XWPO OTOV UETATPOTEN UTIEPHXWV. O HeTATpOTEAC OTOV SEXETAL TNV EPapUOY PEUUATOC,
TIAPAYEL €VOl OKOUOTIKO KUUQ, KaBw¢ To UAKO amd Tto omoio eival ¢tiaypévog o
ueTatponéag apxilel kat Soveital. To avrtiotpodo cupPaivel 0TV pLO TACNH TAPAYETAL
KOTA LAKOC TWV OTOLXELWSWV KUPEAWV TOU HETATPOTEN €QLTIOG NXNTIKWV TILECEWV[23].

metal outer casing backing block

\

o~

/ electrodes apply
an alternating
potential difference

|

poger — piezoelectric
R A crystal
acoustic . ,
. plastic ‘nose
insulator

Ewova 7: Ztoyeio Metatponéa Ymepniywv

Ta €ldn TwWV HETATPOMEWV TIOU UTAPXOUV €ival SUo. To TMPWTO ElvOL O HUNXOVLKOG
HUETATPOTENCG, O OMOLOC MEPLOTPEPETAL HUE UEYAAN TaxUTNTA KOl OUAAEYEL onuata KAbe
dopa mou avtikpilel Eva mapdBupo otn SlelBUVON TOU CWUATOG KAl XPNOLUOTIOLELTAL YLa
oapwon TOUWwV Tou owpatog. To &eltepo eibog petatpoméa eival o TOAAATAGG
LETATPOTENC, O OTOLOG UE TN OELPA TOU SLaKpiveTal oTov TTOANATAG YPOUULKO LETATPOTEN
KOL TO HN-YPOUHULKO UETOTPOMEA. TNV TEPIMTWON AMEKOVIONG TNG Kapwtidag
XPNOLUOTIOLOUVTOL YPOUULIKEC CUOTOLXIEG LETATPOTIEWY, TTOU oUVRBwWG amoteAouvTal oo
Touhdylotov 128 mielonAektplkd oTowela[24]. Itnv TeEPIMTWON TWV  YPOUUIKWY
HETATPOTEWVY OL OTOLXELWOELG KUY EAEG SleyeipovTtal NAEKTPOVIKA o€ oA deG He tn BonBela
NAEKTPOVIKWY Slakomtwy. Ta otolyela tng mpwtng opadag Sleyeipovral TautoOXpova Kol
Snuoupyouv o Séopn. OAeC oL avakAACELG TTOU CUAAEyovTal QMO OQUTA TNV opada
QMELKOVI{OVTaL OTNV TIPWTN YPOUUN TNG ELKOVAC. XTI CUVEXELX OleyeipovTtal CELPLAKA OL
ETOUEVEC OPAOEC, OAPWVOVTOG HE OUTOV TOV TPOTO pia Topr. TEAKA n oAoKARPwWOoN TNG
EIKOVOG Tpaypatomnoleital otav SleyepBouv OAeg ol opadec Twv KuPeAwv([25].



10

EFFECTIVE APERTURE

Conventional 16 Element Array 16 Element Array
Transducer All Elermerits Pulsing 4 Elements Puilsing
Single Pulse

Ewkova 8: TpapuIKoG UETATPOTIENG UTTEPX WV

H amelkdvion Pe Xpron UTMEPAXWV TIPAYLOTOTOLEITAL UE TNV EKTIOUTIH NXNTIKWV TIOALWY
oo Tov TUE(ONAEKTPIKO METATPOTEQ, OL Omoiol maApol agol evioxuBouv KataAAnAa
ELOEPYXOVTAL OTO OWHA Kol (PTavouv HEXPL TNV TeEpLoXn Tou pag evdladépel va
HeEAETOOUVUE. O NXNTIKOG TMOANOG KABe Popd MOV TIPOOTIMTEL O€ LOTOUG UE SLadOopPETIKA
OKOUQOTLKN EUMESNON AVOKAATAL LEPLKWGE, EVW TO UTIOAOUTO HEPOG TOU amoppodartal and
TOUG LoToUG. O aVOKAWMEVOG NXNTIKOG TOAMOG CUANQUBAVETAL amo Ta OTolela Tou
HETATPOTEN KAl aUTh N AAUBAVOUEVN OKOUGTLKN TIECN UETATPEMETAL OE NAEKTPLKO GAUAL.
H xpovikl kaBuotépnon MeTtafl TNG EKMOMMNG TOU TAAMOU Kot TG ANYNG tNng
avakAwpevng evépyelag Bonbael otov umoloylopd tou PBaboug TNG aVAKAAOTIKAG
ermudavelag. Emiong, to mAATog kat n ¢aon tng avakAaobesicag SEoUng mMapEXOUV TNV
mAnpodopia yla Tov TUTIO TNG aVAKAAOTIKAG emidavelag[25]. Ito onuelo autd xpelaletoal
va avadEPOoupE OTL OL CUXVOTNTEG TWV APXIKWY NXNTIKWV KUPATWY TIOU EKTTEUTIOVTAL ATt
TOV WETATPOMEN OTNV KAWLKA TPAEN, yla TNV TEPIMTWON TNG MEAETNG TNG KapwTidag,
Kupaivovtat ano 2 €éwg 10 MHz.

1.4.2 M£00001 amelkOVIONS VAEPNY OV

Yndapyouv tpla €ldn TEXVIKWV ATEIKOVIONG UTEPNXWYV, OL omoieg Sdlakpivovtal BAceL Tou
TPOTOU ATMELIKOVIONG. AUTEG eival n A-mode, n B-mode kot n M-mode amnetkovion.

Itnv texvikn A-capwong (A-mode) n amelkovion Twv elkOVwyY pag divel mAnpodopieg yla to
BaBog Sieioduonc, To omoilo avVTUTPOoWMEVETAL OO ToV dfova X Tou aApoypdadou, Kot To
mAAto¢ TG avakAaoBeioag S€oung, To omolo amelkoviletal otov agova y. H texvikn autn
EXEL TIEPLOPLOUEVN XPrON KAL XPNOLUOTIOLELTOL KUPLWC yLa TN LETPNON BACLKWY AVATOUKWY
XOPOKTNPLOTIKWY UE YPAUUIKEG SlaoTaoelg[23].

Itnv texvikn M-capwong (M-mode)eival epiktr n ypadikn kataypadn t¢ kivnong dopwv
otnv  katevBuvon NG nNXNTKNG Ofounc. To Pabog ewoxwpnong ¢  Séoung
QVTUTPOCWTEVETOL OO TNV KABETN aKTival Kal To MAGTOC TNG avtixnong amnod £va onueio
KATAANANG ¢wtewvotntag. H KABeTn aktiva tNg cApwong HETOKWETalL opllovila He
otaBepr) taxutnTa. AUuTO €XEL OOV QATMOTEAECHA TO akivnTa SOULKA XAPAKTNPLOTIKA TOU
a06gvoUg va MpokaAoUV avakAAoeLg ot SEoUn oTo (810 oNnUElo, EVW OL KWVOUUEVEG SOUEG
va tapayouv éva ypadnua tng Kivnong toug[23].
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H texvikn B-cdpwong (B-mode) eival n o Stadedopévn yla tn dtodlaotatn amelkovion
LOTWV TOU CWHATOC KAl E(val n TEXVIKA TTOU XpNOLUOTOLBNKe oTNnV mapouoa PeEAETN yLa TN
Sie€aywyn ™G, kabBwe amoteAel TNV mMAfov KkaBlepwpévn HEBOSO amelkOVIONG TNG
KapwTtidag kat mbavwv aAAolwoewv TNG[26]. Itn pEBodo autr to MAATOG TNE AVINXNONC
OVTUTPOOWTEVETAL OO £va ONUElo avaloyng pwTevoTnTaG [ AmOXpwaong Tou ykpL (gray
scale display) otnv avtiotolyn YEWUETPLKN TOU BEoN, UE ATOTEAECUA TNV QTIELKOVLON HLOG
TOUNAG Tou cwpatoc[60].

1.5 Emokonnon HEAETOV avaAVGIS KiVI|oN|S TS KOPOTIOOS

1.5.1 Topdyovres KIVIITIKOTNTOS OTA TOLYONATO TOV APTNPLOV

H mieon tng pong tou aipatog mpokaAel TECELC (Sstresses) ota ToLWHATA TNG apTnpiag
KOTA TNV OKTWVIKA KatevuBuvon, emiong, TPOKaAel EAQOTIKEC TLECELS KOTA TN SlApnKn
KATELOUVON KOL OTLG TIEPLUETPLKEC KATEUOUVOELG, 0dNYyWVTAC OTNV ETILUNKUVON TWV LOTWV.
ErutAéov, n por TOu alpatog MPOKaAEl TIECEL EPATITOUEVEG OTO OPTNPLOKO TOLXWHA KoL
oto evéobnAto.

AKOUO, N Kivnon TOU TOLXWHOTOG TWV QPTNPLWV TIPOEPXETAL ONMO TOUC LOTOUG TIOU
neplBalouv TNV aptnpia, kabBwg n Kivnon Tou cwHATOG MPOKAAEL Kivnon 6Toug LOTOUG TToU
nepBalouv TNV aptnpia Kat auth n kivnon HetadEpeTal 0To apTnpLaKo Tolxwua [27].
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1.5.2 Ilivokog EpEVVAV, HELETAOV
Mivakag 1: Epeuveg kot LEAETEC TNG KIVNONG TWV TOXWUATWY TNE KAPWTLOLKNG apTnpiag
A/A |B.A.| Zuyypadeig Avtikeipevo MeAétng MeBoboloyia AnoteAéoparta
‘Etog
1 [28] |Cinthio et al. |10 vy dtopa (6 dvipeg ka4 Texvikni Ta0TIONG TIEPLOXWV YrioAoyiotnkav n SLapRKng Ko akTwiIkA Kivnon
2006 YUVQIKEQ) (Block-matching technique) TWV TOXWHATWY TWV apTneLWV.
MNapouotaotnke Slapikng kivnon tng idlag
TAENG MEYEBOUG HE TNV OKTWVLKA TWV 0PTNPLWV.
2 [22] |Golemati et |la tov utoAoylopd NG kivnong | TEXVLIKA TOUTLONG TIEPLOXWV Mo UTIOAOYLOMOUG O€ TIEPLOXN TOU TOLXWUATOG
al. 2003 TOU OpTNPLOKOU TOLXWHATOG O (Block-matching technique) 10 BéATIoTO péyeBOCROI eivar 3.2 x 2.5 mm? kat

ox€on Ue Toug mepLBAANOVTEC
LoToUG:

1) 5 aAAnAouyieg elkOvwv
oo Lyl atopa

2) 3 aAAnAouxieC ElKOVWV
oo ATOUO UE
0ONPWUATLKA TTAGKA OTO
omioBlo aptnpLokod
Tolywua

la tov UTtoAoyLopO TNG Kivhong
TOU LYLOUG KOPpWTLSLKOU
TOLYWUATOC:
1) 5veapd atopa (nAwiog 25
€wc¢ 32 TV, YUE HECO OPO
nAwiag 29,4 €tn, ano ta

yla lyvnAdtnon evtoc Twv otwvto BEAtioto ROI
givat 6.3 x 2.5mm?.

Mo tv extipnon g kivnong Tou TolwuaTtog
OXETIKA WE TOV LOTO N AOVIKA KAl N OKTWLIKA
HUETATOTION MEWWVOTAV 000 aufavotav n
amootacn amnd To Tolywpo. H pelwon g
Slakbpavong amd To ApPTNPLOKO TOLXWHO TIPOC
TOV OTO NATOV TIO OMOTOUN OTNV AfOVIKN
KateUBuvorn. OL CUVTEAEOTEG GUOXETLONG NTAV
vPnAol otn Slemipavela TOLWHATOG-AUAOU KoL
£€TEVAV VO MEWWVOVTOL OCO HEYAAWVE N
QOOTACN OO TO TOLXWHLOL.

Ma tnv kivnon tou KopwtiSlkol apTneLoKoU
TOL{WHATOG OTOL UYL ATOHO. OL OUVTEAEOTEG
OUOXETIONG ATV LPNAOTEPOL YLO TIEPLOXEC TOU
omioBloU ToWHATOG. Ta TAATN TWV AKTWVIKWY
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A/A

B.A.

Zuyypadeig
‘Etog

AvTikeipevo MeAETng

Me0BodoAoyia

AnoteAéopata

2)

Mo T HEAETN TNG A§OVIKAG KAL TNG

orola UTtAPXE Uia
yuvaika)

4 Atopa HeyoAUTEPNG
nAwiag (nAkiag 44 €wg 73
ETWV, UE HECO OpO NAKLOG
64 £, anoé ta onola
UTPXAV 3 YUVOLKEG)

OKTLVLKN G LETATOTILONG TIEPLOXWV
TOU gUMpPOcBLov Kal omicBlou
TolYWHATOC 08 aAAnAouxieg
EIKOVWV ATOUWV HE aBNpWHATIKN

TIAGLKOL:
1)

2)

11 cUPMTWHATIKOUC
aoBeveig (nAkwwv 50 €wg
85 eTwvV e HECW OpO
nAkiag 67,9 €tn)

9 QLCUUMTWHATIKOUG
a0Beveig (ALY 52 €wg
90 eTWV L€ HECO OPO
nAkiag 66,7 €tn)

HETATOTIIOEWV TOU EUMPOoBLlou Tolywuatog dev
SlEdepav oTaTIOTIKA oMo autd Tou ormicBilou
TOLXWHATOG.

210 Selypa TV UYLWV ATOPWV N UECN OXETIKA
afovikn peTaTomion Hetafl SUO MEPLOXWY TOU
omicOlou  TOYWMOTOG  ATOV  ONUOVTLKA
HUIKPOTEPN OO TN MEON OXETKA  a§ovikn
UETATOTLON METALU TEPLOXWV TWV avTiBeTtwv
TOLXWHATWV.
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A/A | B.A.| Zuyypadeig AvTikeipevo MeAETng Me0BodoAoyia AnoteAéoparta
‘Etog
3 [29] |Mokhtari et 1) 60 uyw) dtopa MéEB0b0¢g omTIKNG pONG o€ YroAoyioTnke To LETPO TtiEoNG-TAONG, N
al. 2006 2) 41 dropa pe pePLKH EYXPWHEG €lkOVeG Doppler kat SlataoiuotnTa Kat n cuppopdwon tg Se€Ldg
otévwon (<40%) umEPNXOUG B-cdpwong KOWNAG KapwTLOLKAG aptnpiag.
3) 44 dropa pe coapt Yrioloyiotnkav deikteg dSuokaudiog, kabwg kot
(LeyGAn) otévwan (>40%) ol 8LapopEg oTn SLAUETPO KAl 0TO ONUELO TNG
SLakAASWoNG TNG KOWAG KapwTtidag o €o0w Kal
€fw.
4 [27] |Golemati et 1) 5veapwv (nAwiag 25-32) |[1) Omtikn Pon HuéBodog e kaAUTepa Kal TaxUTEPA
al. 2012 Kol NALKLWUEVWY (NALKiag QTTOTEAECATA 1N OTITIKI) por) EAaXiOTWY

44-73), uylwv, atopwv

2) 11 acBevwv pe
CUMMTWHOTLKA
aOnpwpatikA TTAAK
(nAwiog 50-85 eTwv pe
TI0O00TO OTEVWOnNG 50-
90%)

3) 9 acBsvwv pe
OLCUUTITWHATIKA
oOnpwpaTKA TTAAK
(nAwiog 52-90 eTwv pe
TT0O0OTO OTEVWOnNG 50-
85%)

2) Omttikn pon pe xprion
pneBodou glayiotwy
TETPAYWVWV

3) AAyopLBpocg tauTiong
TLEPLOXWV

4) ABMM

YT SOKLUEC OE ELKOVWV
UTTEPAXWV OUTTO TIPOLYLOTLIKEG
LETPAOELC, XpNOLUOTIOONKE N
HEBOSOC OMTLKNAC PONG UE XPON
uebodou ehayiotwyv
TETPAYWVWV

TETPAYWVWV.

MeyoAUtepn SLapnKNG Kivnon mopousoLAoTNKE
OTOUG VEQPOUC OPYOVIOMOUC ATt OTL 0TOUC
yNpaLoTEPOUC.

H cupmtwpatiky adnpwpatkr AAKo
napoucotalel otolxeio paABakoTnTog Kat
gupeTaBAnToTNTOG.
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A/A |B.A.| Zuyypadeig Avtikeipevo MeAétng MeBoboloyia AnoteAéoparta
‘Etog
5 [30] |Guillaume 1) 26 veapad vy atopa (10 | AAyYOpLOUOG TAUTLONG TIEPLOXWV 1. Ztoug ynpalotepoug kal dtapntikolg acBeveic,
Zahnd et al. AVTPEG Kal 16 yuvaikeg (6o Toug): CAROLAB ol HeTaBoAEg otnv kivnon tng aptnplog nrav
2011 NALKLWY 19 €wg 54-péon HLKPOTEPEC (LeTaBoAn Stapétpou: 37%,
nAwia 25,7 £ 9,0 €tn) Slapunkng HetafoAn oto MAvw Tolxwua TNG
2) 26 ynpaidTEPa SLaBNTIKG aptnplag: 46%, Stopnkng LeTaBOAN OTO KATW
dropa (16 Gvtpec kat 10 roi?(wua ™Nng c,xernpiac: 27% O€ OXEON UE TOUG
yuvaikec, nAuwv 39 éwg VEOTEPQ, Uyl Atopa.
73 — uéon nAwia 57,7 £
9,2 €1n)
6 [31] |Gastounioti |40 dtopa: MEB060G TPOCAPUOOTLKAG MNapouaotaotnkav dtadopeg PeTatl Twv
et al. 2013 1) 12 vyt dropa, TévTe TAUTLONG TIEPLOXWV CUMMTWHOTIKWY KOL 0LOUUTITW LOTIKWY
nAwiaG (25-32 Tiv) Ka aoBevwv. Epdaviotnke peiwon 39% kat 31%
téooepa (44-73 £T0V), oTnVv aovikr Kat Stapnkn Kivnon, avtiotowa,
XWpic aBNPOaKARPWONC Tou omioBov éow-xttwva (posterior wall-
lumen) yla TouG CUMMTWHATIKOUC aoBEeVElC,
2) 31 aoBeveig pe

oaptnplookAnpwon (50-
90% otévwon, 50-90
£TWV). A6 autouc:

i. oLl2pue
KapSLayyeLaKa
yeyovota
(“ocupmTwpatikol”)

ii. o119 Sev eiyav

37% peyaAlTepn KWVNTIKOTNTA TNG TAGKAC Kl
50% peyaAlTtepn KWNTIKOTNTA LETAEY TOU TAVW
KOl KATW UEPOUC TNE aBNPpWHATIKAG TTAAKAG.

Ta ynpaldtepa atopa mapouaiacayv 27%
pueyaAutepn duokapia oTnv aKTWVIKN Kivnon,
O£ OX£0N LE TA VEOTEPO ATOUA, LLKPOTEPN
OKTLVLKN Kivnon tou PWL (omticBlo pépog €ow-
Xttwva) katda 40% ko peyoAUTEPN
OVOLIOLOYEVELQ OTNV OKTLVLKH Kivnon HEoa 0TO
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A/A |B.A.| Zuyypadeig Avtikeipevo MeAétng MeBoboloyia AnoteAéopata
‘Etog
TILPOUCLACEL PWL katd 50%. Emiong, n aktwikn duokauia
VEUPOAOYLKA ATav apkeTd uPnAOTEPN 0TOUG ACOEVELS.
CUMTTTWHOTA PECL
o€ €€ UNVveg pv
amnod tnv e§€taon.
7 [32] |Sara 1) 59 novtikia AOYLOULKO QTIELKOVIONG TOU 1. H upwkpn dtapnkng petatomnon (tLoD) eival
Svedlund et 2) 20 @vBpwrot Slaviopatog Tng TaxLuTNTOG OTeEVA oUVOESEUEVN e auEnuévn
al. 2011 ] ) (Vevostrain) 0ONpWUATIKAG TAAKO TOCO OTA TOVTIKLO 0G0
i. 10 aoBeveig HE KoL O€ aBpWIOUC,.
aBnpwpatiki
TIAGKAL 0TNV KO
KaPWTLOIKN
optnpla
ii. 10 uyLeic
8 [33] |Sara 1) 16 vy atopa (Lécog NAOYLOULKO ATTELKOVLONG H ouvoAikn) Stapnkng petatomnion (tLoD) sival
Svedlund et 0po¢ nAkiag 25,4 + 5,1 Alavuopatog Tayxutntag LETPAOLUN HE TN XPHon TEXVIKNS VVI.
al. 2011 £TWV) (Velocity Vector Imaging-VVI) H &wopnkng kivnon otnv Kowr KapwTtldikn

2) 16 aoBeveic pe
e€akplPwpévn
0ONPooKANPWTLKA,
otedaviaio aptnpLaKn
vO0oo (LECOG 0poC NAKiOG
68,5 + 6,3 eTWV)

optnpela, eivat dtag taéng pey£Boug otoug
vyleig e€etalopevoug, TOOO OTO HOKPLVO OGO
KOlL OTO KOVTLVO TolYwHa.

OL aoBeveic pe otedaviaia aptnplakn vooo
EUPAVIOOV  OPKETA  MIKPOTEPN  Slopnkn
LETATOTILON O€ OX£0N HE TOUC UYLELG.
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A/A |B.A.| Zuyypadeig Avtikeipevo MeAétng MeBoboloyia AnoteAéoparta
‘Etog
9 [34] |Effat 10 vyleig avtpeg (nAwkiag 41 + 2 aAyopBuou taltiong Yroloyilotnkav oL TIMEG TNG  QAKTWIKAG
Soleimani et |etwv) Xwplg LOTOPLKO TLEPLOXWV HETATOMIONG  Xpnoldomowwvtag Ttoug &uo
al. 2011 KapSLayyELAKAG vooou, oAyoplBuoug.

umEptaong kat daBntn.

aAyopiBuwv péylotng
KALlong

H péyotn kol n HpEON T TNG OKTWILKAG
HETATOTILONG XPNOLLOTIOLWVTOG TOV aAyopLBuo
Tavutong Tmeploxwv  elvar 0.06 kot 0.04
MMUEYOAUTEPEG, OVTLOTOLXQ, OE OXEON HE TLG
TWWEG Tou ANdOnkav amd tov aAyoplOuo
Héylotng KAlong.

O ouvteAeoTg SLOKUPAVONG YL TV apTnELOKA
LETATOTLON O0TOV OAYOpPLOUO TOUTLONG TIEPLOXWV
KOl OTOV aAyoplOuo HEyLOTNG KALONG ntav
0.47% ka 0.04% avtiotolya.

Eudaviotnke uvPnAnl ocuvoxetion petafl NG
OKTLVIKNG METATOMIONG, OMWG AUTH UETPRONKe
pe Tg Svo pebodouc cuUPwWvA PE TNV AVAAUON
OUOXETLONG TOUu Pearson.

OL OKTWIKEC MeTatomioelg otnv 6gfld kowvn
KOpWTLOLKN aptnpla mou peTpnOnkav amo tov
oAyoplBuo TauTiong TLEPLOX WV Atav
ouoxeTlopéveg o LPnNAO Babuo oe oxéon e
TIG AKTLVLKEG LETATOTILOELC TIOU HETPONKAV amo
TOV OAYOpPLOUO HEYLOTNG KALONC, oUWV UE TN
YPOUULKN avaAuon moAlvépounong.
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H kivnon Tou ToWHATOG TNG KApWTLOKNG aptnplag eival onuavtiky, kabwg Bonbaesl otnv
TLOOOTIKOTOLNON TNG APTNPLAKNAC EAQCTIKOTNTOG KAL TNG LKOWVOTNTOG QUTAC va cuomatal. H
Klvnon Tou TOLYWHATOG TG aptnpilag pmopel va umtoAoylotel pe alyoplBpoug avaluong
Klvnong amo €lkOVeg unmepnxwv B-cdpwong[27].H avdluon elkOvwy umepAXwV amoTteAel
LLOL TTILO ATTOTEAECUATIK TEXVLKNA YLOL TNV LEAETN TNG KIVNONG OTA apTNPLAKA TOLXWHOTO, OE
ox€on e TIg TeXVIKEG Doppler, kaBwg pmopouv va Swoouv AMOTEAECUATA, TOCO yLO TNV
KatevBuvon Tt Kivnong, 600 Kal to peyebog autng [22]. Qotdoo, n dlapnkng Kivnon tou
optnplakou Ttolywpoto¢ Sev eixe OdlepeuvnBel ektevwg oto mapeAbov, Adyw TOu OTL
Bewpoutav apeAnTéa og oxEon UE TNV Katakopudn Kivnon tou Tolywpatog (SLapeTpog tng
optnplag) kat OtL odpeldotav otnv kivnon tou dadpaypatog kata tn Stadikaocia tng
avamnvong. MapoAha autd, Pe TNV avamtuén otnv texvoloyia twv umepnXwv B-cdpwong
napatneROnke n SLopNKNG Kivnon Tou CUUMAEYUOTOC £0W KoL LECOU XLITWVA, TNG TIEPLOXNG
TOU £€w XLITWVa KoL TwV TpLyUpw LoTtwv [28].

a Tov UTTOAOYLOUO TNG KIVNoNG TWV TOLXWHATWY TWV apTNPLWV KL KUPLWE TwV KapwTidwv
€xouv xpnolwuomolnBel apketéc péBodol availuong kivnong. Mia amd TG KUPLOTEPEG
neBodoug eival n xpnowomoinon tng block-matching technique (texviki TtaAUTIONG
nieploxwv). Autr n HéBodog €xel xpnoLpomoLnBel eKTEVWG yLa TOV UTIOAOYLOUO TNG Kivnong
TWV 0PTNPLAKWY TOWHUATWY Kal TwV aBnpwUOTIKWY TIAAKWY OE APKETEG UEAETEG TIOU
€XOUV MpaypatomnotnOel.

‘Eva peilov Bépa yla tov adyoplBuo tauTiong meploxwy eivat n BEATotn emhoyn LeyEBoug
Kall oXAMOTOG TNG mepLoxng evlladEpovtog (ROI) mou Ba xpnotponoinBel otov ayoplbuo
KaBw¢ pio peydAn meploxn evoladpEPoVTog AMOTPEMEL TOV UTIOAOYLOMO OXETIKWY KIVAOEWV
OE YELTOVIKEC TIEPLOXEG, EVW ML TTOAU ULKPT) TIEPLOXT) EVOLOPEPOVTOC TIEPLEXEL TIEPLOPLOKEVN
mAnpodopia ywa TNV avaluon TG OUOXETIONG Kol apa Suvatal va odnynoel oe
avaglonotn peAétn kivnong [7], [35]. MapatnpriBOnke OTL yla UTIOAOYLOUOUG OE TIEPLO)XI) TOU
ToWHaAToC To BEATIOTO péyeBog TG meploxng evdladépovtog (ROI) eivat 3.2 x 2.5 mm?
KOLL YLOL LYVNAQTNON EVIOC TWV LoTwv To BEATLoTo ROl eivat 6.3 x 2.5 mm?[22].

XPNOLLOTIOLWVTOG QUTEG TIG TEPLOXEG eVOLadEPOVTOC KABWC Kal PeEAETWVTAG AAAQ LEYEDN
yla QUTEG opatneninke, 6cov adopd TNV Kivnon Tou aptnpLlakol TOLXWHUATOG OXETIKA UE
TOV LOTO, OTL N A€OVIKI KOl N OKTWLIKA UETATOMLION UELWVOTOV 000 aUEavOTaV N AmoOoTaon
amnod To Toiywpa. H pelwon tng Stakupavong and To apTnPLaKO TolXWHO TPOg TOV LOTO ATav
TO amoToun otnv agovikn katevBuvorn. Emiong, oL cuvteAeoTEG cUOXETIONG NTav uPnAotl
otn SlemidpAveL TOLXWHATOG-OUAOU KAl ETELVAV VA LELWVOVTOL 000 HEYAAWVE N AmoOoTaon
amnod To Tolywpa. Na tnv Kivnon tou KapwTlSlkoU aptnpLlokol TOLXWHATOG O UYL ATopa
UTTOAOYLOTNKE OTL OL CUVTEAECTEC CUOXETLONG €lval LPNAGTEPOL yLa TIEPLOXEC TOU omicBlou
TOLXWHATOG, KABwWC €miong, OTL Ta MAATN TWV OKTWIKWY HETATOTIOEWV TOU EUMPOcOilou
Tolywpatog dev SlEdepav oTATIOTIKA Amd aUTA Tou omicBlou tolywpatog. EmumAéov, oe
HEAETN LYLWV ATOUWV TIOPOUCLAOTNKE OTL N HECN OXETIKN O€OVIKN UETATOTILON HETAEL dUO
TIEPLOXWV TOU OO0V TOLXWHATOG ATAV ONUOVIIKA HIKPOTEPN QMO Tn HECN OXETLKA
a€oVIKN HETATOMLION UETOEL TEPLOXWY TWV AVTIBETWV TOLXWHUATWV[22].

H u€Bodog TauTiong MEPLOXWV XPNOLUOTIOLNONKE yla TN LEAETN TNC SLOUNKOUG Kivnong Twv
OPTNPLOKWY TOXWHATWY. Me SOKLUEG TTOU TIPAYHOTOTIOW|ONKAV OTNV KO KApWTLOKN
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aptnpia, otnv Kolllakn aptnpila, otn Bpaxlovio aptnpio Kol oTtnv Lyvuokn optnpia
SlamotwBnke OtL N SLAURKNG Kivnon TwV TOXWHATWY TWV 0pTNPLWY ELval UTIAPKTN Kot OTL
elval tng dlag taéng pneyéboug pe TNV akTwikng Kivnon tng aptnpiag. Autd odnyel otnv
UTI6BeoN OTL N SLAPAKNG KIvNon TwV apTnpLwV UMOPEL va CUVOEETAL OTEVA LLE TIG AOBEVELEC
TWV OVEUPUOUATWY, KABWC HAKPOXPOVIEG KUKALKEC Kotamovioell €€acBevolv Tou(g
61a¢dopoug LOTOUG, OMWE T TOLXWHOTO TWV OPTNPLWY, KOL TO KAVOUV TIO ETIPPETH,
T(PAYUA TIOU UIMOPEL var 08nynoeL oTnv kataotpodn Toug [28].

Y& UEAETEC TIOU TtpaAyUATONOLONKaY, XPNOLUOTOLWVTAG TN LEB0SO TAUTIONG IEPLOXWY, OF
Selypa vylwv atopwv kol acBevwv PeE UEPLKN KoL coBapr otévwon, Slamotwinke oOtL
eudaviletal peyaAn dtapopormoinon otoug acBeveic Le HePLKN Kal coBapr) oTEVwan, 600V
odopd TIC HETAPBOAEC OTN SLAUETPO KOL OTIG OXETIKEC OAANAYEC TwV SlakAASWOEWV TNG
KapWTLOIKA G aptnplag. Ta anoteAéopata NTav OTL UTTOAOYIOTNKE TO HETPO TILECNC-TAONG, N
Slataolpdtnta Kat n cuppopdwon tng S€Lag Kowng KapwTtldIKNC aptnpilag. Yoloylotnke
N Helwon NG Stapétpou Kat ol SLadopEG TNG CUOTOALKAG Kol SLaoTOALKNC SLAUETPOU TTOU
TIAOXOUV Ao oTEVwaon TNG aptnplag, KATL To onoio odeiletal otnv avénon Tou axoug Tou
0pTNPLAKOU TOLXWHOTOC Kal oTl aAAayéC NG avoadoyiag koAAayovou Kol gAaotivng,
YEYOVOG TO OTolo €ilval appnkKTa cuvoeSeUEVO He TNV aBnpookAnpwaon, OMw, EMLONG Kal N
HElwon T™NC aptnplakng Katamovnong. OL  pnxXavikeg ootnteg tng 6gflag Kowng
Kapwtibag €delav OTL To €AAOTIKO WETPO Tieong-taong kot n Suokaupia (stiffness)
auvédavouv He TN oOtévwon, evw n Slatacwpotnta (distensibility) kot n ocuppopdwon
(compliance) pewwvovtal pe t otévwon. Ou Seikteg duokaupiog pavépwoav HeyAAeg
Slapopeg peTtafl LUylwV OTOMWV Kol acBevwv pe cofapr) otévwon, evw &ev umnpée
afloonueiwtn Stadopd avapeca oToug aoBeVElG UE LETPLA OTEVWON KL TOUG LYLELG[29].

MNa tnv mepatépw PeAtiwon tou alyopiBuou taltiong meploxwv €Xouv HeAeTnOel
Sladopeg  pebobdoloyie¢  mMpooappooTikoU  aAyopiBuou  TAUTIONG  TIEPLOXWV,
XPNOLLOTIOLWVTAG AVOVEWGSN TNG TEPLoXNG avadopds. OL Téooeplg auteg pebBodoloyieg
elval, n avavéwon He xprnon Hwag swovag (Single-frame update strategy - ABMsg), n
avavéwon Pe xpron moAAamAwyv eikovwy (Multi frame update strategy - ABMyg) [39], [40],
[41], n avavéwon pe xprion ¢iAtpou memepaopévng KpouoTiknG amnokplong (FIR filtering
update strategy - ABMgre) Kot n avavéwon e xprion ¢idtpou Kalman (Kalman filtering
update strategy - ABMy;) [42]. OL aAyoplBuol TauToNG MEPLOXWV KoL TPOCAPUOCTIKNG
TauTtiong meploxwv edapudotnkav oto Mat lab[30]. H peAétn twv nmopandavw peBodwv
npayuatonolnonke Insilco [43], [44] o €€ akoAouBieg elkdvwv UTEPAXWV B-cdpwong,
HEOW UTIOAOYLOTH, OL OTtoLlEC apopoUuV TPEIC KapdlakoUC KUKAOUCG Un aBnpookAnpwtikou
0pTNPLAKOU TOLXWUOTOC TO OToio MAaioclo epyacia EUMAOUTIOTNKE amO OKOUA ETTA
0KOAOUBIEC ElKOVWY, TwV TPLWV KapSlakwv KUKAwV, Tpeic xwplc B0puPo Kal TECOEPLS UE
B0puPo. Eniong, edapudotnke In vivo oe coapavia AToua.

Ta anoteAéopata anod Ti¢ HeBodoug autég £6et&av OTL OAoL oL alyoplBuol eixav SuokoAia
OTO VA aVIXVEUCGOUV TNV Kivnon Twv otoxwv He HeTaBAnth epudavion Kot e8LKOTEPO OTAV
outd odeiletal oe mapsuPoréc BopuBou. AmO Ta melpapata ToU SlevepynOnkav,
oplopévol Oeikteg epdaviotnkav umoPndol wg mbavol OSeikteg kwwduvou yla TNV
KapWTLOIKA aBnpookAnpwaon Kal o aAyoplBpog mou xpnotomnot)tnke ntav o ABMgge. Mo
OUVKEKPLUEVQ, TIAPOUCLACTNKAV ONUAVTIKEG SladpopEéC UETALU TWV CUUTITWHATIKWY Kol
OOUUMTWHATIKWY acBevwv. Mapatnpndnke peiwon 39% kot 31% otnv afovikn Kal
Stapnkn kivnon, avtiotola, tou Tiow Eow-xttwva (posterior wall-lumen) ywa toug
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OUMMTWHOTIKOUG 0.00eVelg, 37% peyaAUTEPN KLVNTIKOTNTA TNG MAAKAG Kot 50% peyoAutepn
KLVNTIKOTNTA METAEU TOU TAVW KoL KATW HEPOUG TNG aBNPWUATIKAG TAAKAG. EmumtAéov,
TIapoUCLACTNKAV EVOLAdEPOVTA EUPHUATA YL TO UYL ATOUA, KOBWG Ta ynpaloTepa ATOUA
napovaoiacav 27% peyaAutepn duokapPia oTnv akTwiKng Kivnon, o oxéon e Ta VEOTEPA
ATOoMQ, UIKPOTEPN QKTWIKA Kivnon tou PWL (miow pépoc¢ €ow-xitwva) kata 40% kat
HUEYAAUTEPN QVOLOLOYEVELX OTNV QAKTWIKN Kivnon péoa oto PWL katda 50%. Emiong, n
oKtk duokauPia Atav apketd uvPnAotepn otoug acBeveic. TEAog, SUo ev Sduvapel
Oeikteg kwvduvou, RMApwkal LMApy, NTaV TEPIMOU OTIC (OLEC TIMEG yla TA ULYLA,
HEYaAUTEPA 0 NALKIQ, ATOMA KOl YO TOUG CUUMTWHATIKOUC Q0BEVEIC, EVW OTATIOTIKA
SLEdepav amd TOUC ACUUMTWHATIKOUG a.oBeveig[31].

ErtutAéov peA€Tn, xpnouonmowwvtag tn HEBoSo TaUTIoNG TTEPLOXWYV, TIPAYLATOTOLONKE Kot
oe Selypa Swopntikwv aobevwv Kal cuykpiBnke pe vyl atopa, amd toug Guillaume
Zahndetal. to 2011 [30], omou YXpnowuomowiOnke to CAROLAB, é£va mpoypoppa
KOTOOKEVAOUEVO o€ TieplBaliov Matlab. e pepikég ouyxpoveg pebodoug €xel mpotabel n
Xpnotuornoinon nmapaBupwv kernel peyéBoug 3.2 X 2.5 mm?[22][22] kat apKeTA HIKPOTEPO
ueyéBoug 0.1 X 0.1 mm?[28][28], 6UWG OTN GOUYKEKPLUEVN HENETN TPOTABNKE N
xpnowonoinon kernel 1.5 X 0.3 mm?, mou amoteAei pa evdidpeon katdotoon. Awddopot
TIAPAUETPOL TNG Kivnong TG aptnplag HeTpnOnkayv, omweg n petafoAn tng SLAPETPOU TNG
aptnplag kat n dlapnkng Kivnon oto MAvw Kal 0TO KATW TolXwuo TG aptnelag, Katda tn
Slapkela evog kapdlakol KUKAoOU. TEAIKA Ta AMOTEAECUATA TNG €PEUVAC NTAV OTL OTOUG
ynpawotepoug kat Stafntikoug aobeveic, ol pPeTaBOAEG otnv Kivnon tng aptnpiag Atav
WKpOTEPEG (MeTaBoAn Slopetpou: 37%, Slaunkng UETABOAN OTO MAVW TOXWHO TNG
aptnplag: 46%, SLoUNKNG LETABOAN OTO KATW TolxWHA TNG aptnpiag: 27% o€ oxéon Ue ta
VEOTEPQ, UYL ATOUAL.

EKTOC Twv peBOSwV TaUTIONG EPLOXWV €XOUV XpnoLlpomolnBel kat aAyoplOpol OmTiknG
pONG yla TNV avaAuon tnG Kivnong Tou optneLOKoU TOLXWHATOG KOOWG KOl TEXVLKEG
QMELKOVLONG TOu Slavuopatog taxutntag (Vevostrain).

Ye peAETn mou mpaypatomolnonke [27] xpnolpomnoBnkav TECOEPLG TEXVIKEG AVAAUONG
Klvnong pe, aAyoplOpo omtikng pong He tn HéBodo twv Horn&Schunk, péBodog omtikng
pong Twv elayxiotwv tetpaywvwv pe Bapn [36], [37], [38], tov aAyoplBuo TaUTIONG
TiEPLOXWV Kall pe to povtého Affine Block Motion Model (ABMM), oe 51061d0tateg LKOVEC
uTepnXwV B-cdpwong. Mapatnpnbnke otL T HeyoAUtepn akpifela epdavioe n péBodocg
OTITIKAG PONG He xpnon ehayxiotwv Ttetpaywvwv. Emiong, n ouykekpuévn pEBodOG
TIAPOUCLACTNKE OTL RTAV TAXUTEPN OTOUG UTIOAOYLOHOUC o€ oxéon pe tnv ABMM, n onoia
ATV KOL OUTH APKETA akplBnic. To CUMMEPAOUA ATAV OTL OTA VEAPA UYL ATOUQ UTIHPXE
HEYAAUTEPN QKTLVIKI CUUTILEDN TNG KOPpWTISag, arm' OtL ota ynpaldtepa, YEYOVOC TO Omoilo
odelleTal 0TN HELWHEVN EAACTIKOTNTA TWV TOXWHATWY TWV APTNPLWY TTOU Ttapatnpeitat
LE TO TIEPOAG TWV XPOVWV (LELWHEVN EAACTIKOTNTA OTLG HeYAAUTEPEC NAKIEC). EmumpooBeTa,
N OKTWIKN Kal Slapnkng Kivnon otig kapwTtideg ev elval CUVEXWCS CUYXPOVIOUEVN. AKOUQ,
N Stapnkng kivnon Seixvel LIKPOTEPO EVPOG OE OXEON HUE TNV QKTLVIKI KOl ApO UIKPOTEPN
uetatoruon. Eva evdladépov elpnua Atav OTL OTOUC OO0OEeVE(( ME CUUMTWHATIKA
aOnpwpatiki MAAKa, mapatnpnOnke cupmnieon TG MAAKAG KATA TN GUGTOAN KOl EMEKTAON
QUTNAG Katd TN OSLaOTOAN TNG aptnpiag, yeyovog Tou OSelyvel OTL N CUMMTWUOTLKA
aOnpwpatiki MAAKA €ival eUUETAPBANTN. TEAKA CUUMEPALVETAL OTL YL TOV UTTOAOYLOUO TNG
Klvnong otig aptnpleg kot oL T€ooeplg alyoplOpol mapouciacav HELWHEVN amodoon OTLg
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ELKOVEG, OTIG omoleg utpxe B6puPoc. Qotéco, 0 aAyOPLOUOG OMTIKAG PONgG eAaxiotwv
TETPAYWVWY TAPOUCLO0E T KAAUTEPA aMOTEAECHATA. AVTIOTOLXO CUUMEpaoua eENxOnke
Kal amd tn UeAETN Twv TnG Gastounioti et al. to 2013 [31], 6mou amd OAoug TOUC
oAyoplBuoug tn peyaAutepn akpifela, yia tnv €€€tacn akoAouBlwv EKOVWVY XwPLg
B0puPo, napoucioce 0o ABMgrr, WOTOC0O O €lKOVEC e BOpuPo, n o akpPnig péEBodog
ATAV QUTr TNG OTtTKAG PONG (OF kwis)).

JUYKPLON HETAEL TOU OAYOpPLOUOU TAUTLONG TIEPLOXWV KOl aAyopiBuwyv péylotng kAlong, yla
TNV €KTIUNON TNE KIvNoNG TOU TOLXWHATOC TNG KAPWTLOIKNAC apTnplag HECW CUVEXOUEVWV
EIKOVWV UTIEPAXWV Ttpaypatonolionke amno toug Effat Soleimani et al. to 2011 [34], 6mou
Kat ot SUo alyoplBuol mapouciacav cupdwvia oTNV KUpAaTopopdr TNG OKTLVIKNAG
HeTatomnionG. H otatiotiki avaluon bev €6elée Sladpopeg petaly twv duo pebodwv mou
xpnowormnowtnkav. O ocuvteAeotn¢ SlakUHAVONG YO TNV APTNPLAKA HETOTOTLON OTOV
OoAyOpLOUO TAUTLONG TEPLOXWV KOl OTOV aAyopLlOuo péylotng kAlong ntav 0.47% kat 0.04%
avtiotolya. H cuoxétion HETAly TWV TIHWV TNG avAAuonG TaUTLONG TIEPLOXWV Kal HeBodou
uéylotng kAlong aflohoynbnkoav amd tnv avalucn ouoxEtiong tou Pearson. Emiong,
oUpudwva HPE TN YPAUUIKA avaluon maAwdpounong (linear regression analysis), ot
OKTWIKEG METATOTIOEL otnv Sefld Ko KapwTOIKN aptnpia mou HeTpnOnkav amo tov
OAyOpLOUO TAUTIONG TEPLOXWV NTOV CUCXETIOWEVEG 0 UPNAG BaBud oe oxéon He TIG
OKTLVLKEG LETATOTILOELG TIOU HETPRONKAV aItd Tov aAyopLlOpo péylotng KAlong.

TéNog, mMpEMeL va yivel avadopd oe TeXVIKEG Alelkoviong Alavuopatog Tayutntag (Velocity
Vector Imaging-VVI) oL omoieg¢ pmopoUv va xpnowdomoinBolv yla TNV EKTIUNON NG
SLoUAKOUG Kivnong TOU TOLXWHATOG TNG KOG KApwTLOLKNG aptnplag. Mapatnpndnke otLn
SLOUAKNG METATOTILON TNG KOWNG KOPWTLOIKNAG aptnplog elval LETPAOLUN OTA TOVTIKLA HE
abnpookAnpwon. Miwkpr Swaunkng petatomion (tLoD) eival oteva ouvdebdepévn pe
auvénuévo ¢optio aBnpwuATIKAG TTAAKAG TOCO OTO TIOVIIKIO. 000 KalL O avOpwroug
oUudwva pe tn peAétn twy Sara Svedlund et al. to 2011 [32].

Mepaltépw HEAETN XPNOLUOTIOLWVTAC TO AOYLOUIKO Amelkoviong Alavuopatog Tax0tntag
(Velocity Vector Imaging-VVI) mpaypatomnol)nke and toug idloug peletntég, o Seiypa
UYLWV OTOUWV Kal aoBevwv e e€akplBwUévn aBnpookANpwTIK, otedaviaio aptnplakn
vOooo. Auth n HeAETN €6€L€e OTL n cuVOALKA SLapnKng petatorion (tLoD) elval petpriowun pUe
™ xprnon texvikng VVI, pe amodektn akpifeta. EmutAéov, ta anoteAéopata £6elEav OTL N
SlapnKng Kivnon otnv Kowr KapwTtldikn aptnpla, sivat idtag taéng peyEBoug otoug LYLELG
e€etalopevoug, 1600 0To MPOcBlo 600 Kal oto omicBlo toiywpa. Emiong, ol aoBeveig pe
otedaviaio aptnpLakr) vooo eUdAVIoOV APKETA ULKPOTEPN SLOUNKN UETATOTLON O OXE0N
LE TOUuC LYLElS. Emiong, mapatnpribnke 6tL oToug acBeveig pe otedaviaia aptnplakn vooo,
n SlapnknNg Kivnon TOu TOLXWHOTOC ElvVOL OPKETA HELWHEVN OE OXEON HUE TOUG UYLELC
eBelovtécg [33].

1.6 Xkomog g Aumhopatikng Epyaciog

JKOTOC TNG mapoloog SUTAWHATIKAG epyaciag ival n €€étaon tnNg umapéng Tuxov
OUOXETLONG TWV SELKTWV TNE KIvnong TG KOPWTLOLIKAG apTNPLag LUE TO OV OL ABNPWHOTLKEG
TIAOKEC €lvolL AOBEOCTOTIOLNUEVEC KAl UN.
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H efaywyn twv Oektwv Kivnong mpayuoTonolBnke XpnolLomolwvtog oAyoplouo
avaAuong Kivnong pe tnv LEBoSo OMTIKNG PONG LE XPrion TEPLOPLOUOU TOU OPAAUATOC TWV
eAaxlotwv TETpaywvwy Ue Bapn.

‘Eylve mpoomABeLla va TApATNPROOULE TLG TIOLOTIKEG SLaPOPEG TTOU TaPOoUCLALoVTaL OTOUG
Baowkoug beikteg TNG Kivnong twv SU0 TUMWV ABNPWMATIKWY TAOKWVY HE Bdaon ta
QMOTEAECATA TNE OTATLOTLKNA G AvAAUONG o€ €va cUVOAO 18 aoBevwv.

Eylwve emiong oUyKplOn TWV QTMOTEAECUATWY TNG OVAAUONG UE amoteAéopata AAANG
avaluong yla ta omnola eixe xpnowtomnotnBel aAyoplBpog avaluong Kivnong He TNV TEXVLKN
TAUTLONG TIEPLOYWV.
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2 YMko0 kor M£0ooor

210 kKepaAalo auto yivetal pla ocvvtoun mapouaciaon Tn¢ Bewpiog Tou aAyopLOUOU OTMTIKAG
PONG, TNG OTATLOTIKAG OVAAUONC TWV ATOTEAECUATWY Kal avadopd ota Lotplkd dedopéva
TIou xpnolwgomow|Bnkav otnv HeAEtn. Emiong, yivetal plo avalutikn mapdabeon Twv
aAyopiBuwv mou xpnolwgomolBnkav ota mMAaiola TNG HEAETNG AUTAC Kal avaAuovtal ol
aAyoplOuoL ou xpnotpomnolnonkav kot oL aAAOYEG oL OTOlEG €ylvav oToug aAyoplOuoug
autoug.
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2.1 lotpwka Agdopéva

2.1.1 AocOeveig

MNa tn Oe€oywyn ™G UEAEING TIOU TPOYUOTOTOWCANE EPOPUOCOUE TOV aAyoplOuo
OTITIKAG PONC yla TNV avAaAucon TG Kivnong o€ aKOAOUBIeC €lKOVWV UTEPHXWV B-
modeacBevwv pe abnpwpdtwon.

XpnowuornowBnkav &edopéva amod umepnyoypadniuata Kapwtidwv 18 acbBsvwv Ttou
voookopeiou EpuBpdc Ztaupoc. Ta dedopéva meplhdpBavayv ermumA£ov Kal eAaotoypadieg
yla KaBe abnpwpatikr TAAKA EEXWPLOTA, OTLG OTIOLEG O LATPOC EIXE ONUELWOEL TA OpLA TWV
mAakwv. Eniong yla kaBe aoBevi umnpxe kat éva TANB0¢ akoAouBLWY EIKOVWVY UTIEPAXWV
NG mMepLOXN G evladEpovtoc.

Ta otowxela adopovoav téooepelg (4) yuvaikes kal déka téooepelg (14) avdpeg oL omoiot
napovaoialav otévwon Kapwtidwy amnd 65% éwg kat 99%. H nAikieg Twv aoBevwy Atav ano
56 éw¢ kal 86 gtwv. O Méooc Opog nAkiog Twv yuvalkwv Atav 65,25 etwv Kal o
avtiotolyog twv avépwv 70,71 etwv (ouvoAlkdg Méoog Opog nAkiag 69,5 e TUTILKA
anokAwon 79,47).

‘Evteka amo toug aobeveig elyav anod pia abnpwpatiky mMAAKa Kat ot Aoutol enta and duo
aOnpwpuatikég MAAKeC. Tpeig anod toug acBeveig eixav pn acBeoctonownuéveg (uncalcified)
TIAAKEG, €vieka elyav acPeotomolnuéveg (calcified) mMAAKeg Kal oL uTTOAOUTOL TECCEPELG
elyav pia acBeotonownpévn Kat pia pn acBectonolnuévn abnpwWUATIKA TAGKAL.

2.1.2 Axorov0igg eIKOVOV vIEPNY OV

Mo kaBbe acBevr umnpxav Sltabéopa Eva mMARBog akoAouBLwv elkOVWY UTtEpnXwv B-mode
(B-mode videos). Ta videos autd xpnotponolndnkav cav otolxeia alyopiBuwv, oL omoiot
napouotalovtal avoAutikd o€ emopevo edadlo. H mpwtn ewova kabe video
XPNOLUOTOBNKE yLa va UTIOAOYLOTEL N avAAuon TG €lkOvag He BAon tov adyoplBuo mou
napouotaletal oto MNapaptnua 5.1. Emiong to 6o auvtoframeyxpnolponow)Bnke ya va
KaBopLoToUV XelpokivnTa TO Opla TNG MAAKOC, TO AVW KOl KATW UYL TOLXWHATA TNG
Kapwtidag Kal 0 KaBopLoUOC piag TEPLOXNG TOU AUAOU.

Ye KABe €va amod Ta Mpog avaiuon videosamelkovileTal n Kowr Kopwtida oe SLapOopPETIKEG
ANPeLg kat pe dtadopetikn avaluon. Itnv napovoa HeAETN avaAuBnkav OAa ta videoskal
epapudotnke o alyoplBuog avaluong kivnong, Baoclopévog otn pEBodo OMTIKAG PONG, OE
OAeG TIC akoAouBieg pe okomd va £Xoupe 000 TO Suvatdv MANPECTEPA KOl TILO OKPLRN
amoteAéopata yla tov KaBe aobevry, 6cov adopd TNV e€aywyn Twv SeKTWV Kivnong amno
TOV OAyOPLOUO OTTIKAG PONC.

O [Nivakag 2] mepthapBavel avaAuTikad ta otolyeia mou adopouyv ta dtabéoipa videos ava
a0Bevr, To MARB0C aBnpwWHATIKWY TTAOKWV avd acBevn, TNV B€on tng KABe MAAKAC (Avw N
KATW) KOL TOV XOPOAKTNPLOHO av n KABe TmAAKa elval aocPectomolnpévn f Hn
ooBeotomnolnuévn.



25

Mivakacg 2: Stoiyeia Videos Aadsvwy

MAigoc | MAB0G BAOMOZ
AcBevAC nh;‘mz Apxeiwv | HAIKIA | STENQSHE | ANQ/KATQ | AcBectomownpévn/Mn
VIDEO (%) NAAKA AoBeotomnownpévn
1 1 6 60 90 KATQ AoBectonolnpuévn
2 1 6 66 65 ANQ AcoBectonolnpuévn
ANQ AcoBectonolnpuévn
3 2 3 56 60-65
KATQ AcBeotomolnpévn
4 1 5 57 90 KATQ AcoBeotomnolnpuévn
ANQ AcBeotomolnpévn
2 9 82 80
5 KATQ AcBeotomolnpévn
6 1 4 75 70 KATQ AcoBectonolnuévn
ANQ Mn AcBeotomolnuévn
7 2 4 61 70-75
KATQ AoBectonoinpuévn
8 1 1 76 75 KATQ Mn AcBeotomnolnuévn
9 1 5 68 60-65 KATQ Mn AcBeotomolnuévn
ANQ Mn AcBeotomolnpuévn
10 2 4 86 96
KATQ AcBeotomolnpévn
ANQ AcBeotomolnpévn
11 2 1 84 70
KATQ Mn AcBeotomolnpévn
ANQ AcoBectonolnpuévn
12 2 4 69 95-99
KATQ AcoBectonolnpuévn
13 1 1 65 80 ANQ AcBeotonolnpévn
14 1 3 68 80 KATQ AoBectonoinpuévn
15 1 2 79 70 KATQ AoBecotonounpuévn
ANQ AcBeotomolnpévn
16 2 5 70 65-70
KATQ Mn AcBeotomolnpévn
17 1 6 69 80-85 KATQ AcBeotomolnpévn
18 1 5 60 90 KATQ Mn AcBeotomolnuévn
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2.1.3 Elootoypoa@isg

Ye kaBe ehaotoypadia dtaboun ya kabe aoBevy 0 LATPOC £lXE ONUELWOEL T OpLA TWV
ovtlotolYwv TAQKWVY, OMWG €miong Kal €va TUAMO TOU uylou¢ Lotolu. Me Badaon ta
UTIOONMUELWMEVA amOd TOV LATPO Opla TWV TAOAKWY EMAVW OTnV ehactoypoadia, €ywe
XELPOKivNTa 0 KABOPLOPOC TwV oplwv TwWV oplwv TWV OVTIOTOLXWV TTAOKWY OTNV TIPWTN
€lKOVO TOU KABevideo, péow TOou aAyoplBuou mou mapouoctaletal oto Mapaptnua 5.1,
OTwG Mapouclaletal o enopevo edadlo.

O [Nivakag 3] mephapPBavel avaAuTtikd T eAaoctoypadieg mou xpnolpomnolndnkav otnv
HEAETN:

Mivakag 3: EAaotoypapieg

, NARBoC ANQ/KATQ
AdBevnc EAaoctoypadLlwv NAAKA

1 1 KATQ
2 1 ANQ
) ANQ

3 KATQ

4 1 KATQ
ANQ

5 2 KATQ

6 1 KATQ
) ANQ

7 KATQ

8 1 KATQ

9 1 KATQ
ANQ

10 2 KATQ
ANQ

11 2 KATQ
) ANQ

12 KATQ
13 1 ANQ

14 1 KATQ

15 1 KATQ
) ANQ

16 KATQ

17 1 KATQ

18 1 KATQ
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2.2 MegBoooroyia avaAivong KIVI|ONG ELKOVOV VITEP OV

2.2.1 Ontwkn Pon pe ypnon mepropispod 100 GOAANATOS TOV EAUYICTOV
TETPOUYOVOV pe Bapn

Otav avtikeipeva amelkovilovtol HEow Kapepag (f kat amd Ttov avBpwrivo
oudIBANCTPOELSN XLITwva), N omola €XEL OXETIKA Kivnon HE TA AVTIKEIPEVA, N POLVOUEVIKN
Klvnon Twv MPoTtUnwv GWTEWVOTNTOG OVTIOTOLXEL 0t pia S1o081AoTATn QTELKOVION €VOC
nedilou SLaVUOUATWY TOXUTNTAG, TO OO0 OVOUAIOUE OTTTLK PON.

‘Eotw OTL €xoupe TO TplLodlaotato medio €wkovag /(x,y,t), TO OMOI0 OVILMTPOCWTEVEL TO
XWPOXPOVIKO HOTIBO TG dWIEWVOTNTAC MOV OXNUATI{ETOL OTO €TIMESO AMELKOVIONG ATIO
TNV OIELKOVION OPLOUEVWV KIVOUHPEVWY OVTIKEWWEVWY. H Tplodlactatn kivnon twv
QVTLKELMEVWY, N omola amelkoviletal, mapdyel pio dtodlaotatn Kivnon Twv avtiotolwyv
potiBwv dwtevotntag oto eninmedo anekoviong. Autr n dawvopeviky dtodlaotatn kivnon
ovoualeTaL OTTTLKY) PON.

e kamolwo 6edopévn Xpovikn otyun t, Bewpoupe T dwtewotnta I(x,y,t) oe KABe
€lKovooTolXelo (x,y), n omoia eivat n mpoPoAn evog onueiou TNG emdpAVELOG TOU
QVTLKELUEVOU P. Ta €val LKPO XPOVLKO SlaoTtnua At Kot ylo Hikpd Slaviopato TaXUTATWY, N
nipoBoAn tou iSlou autol onueiou P Ba €xel petatomobel og €va SUTAAVO €LKOVOOTOLKELD
(x+Ax,y+4y). OewpWVTAC OTL AUTEC OL ULIKPEG XWPOXPOVLKEG HETATOTIOELG Ba mpokaAoUv
16leg TIHEG dwTeVOTNTOC OTa U0 AUTA lkovooTtolxeia, Aaupavoupe

I(x+ Ax,y + Ay, t + At) = [(x,y,¢t)

Av n cuvaptnon AmeKOVIONG ival opaAn, TOTE UMOPOUKE Vo BEWPHOOUNE TNV EMEKTOON
NG oelpag Taylor mpwtou Babuol yupw amod to onueio (x,y,t):
al

ol al
I Ax, Ay, t+ At) = I(x,y,t —A —A — At
(x + Ax,y + Ay, t + At) (x,y )+6x x+6y y+0t

Eav cuvbudooupe Tt SUo mapandavw eELloWoeLg, AABoupe To 0pLo At—>0 Kol OPLOOUE TIG
HETAPBANTEG TNG OMTIKAG PONG (SLodlaotata dtavuopata TaxuTNTog) we

L dx o dy
St T ae
TOTE AapBavoupe tnv e€lowon
al al al
a—u + @v + Frin

n omola €ival yvwoTtr w¢ TMeEPLOPLOUOG OMTIKAG pong. Elval tooduvaun pe tnv amaitnon
dl/dt=0.

Tov meploplopd autd oto Swodlaotato Siavuopa Taxutntog (U,v) UMOPOUME va TO
YpaPouuE Kal w¢
al

VI.(u,v) = ~5

Ma va Umop€oel va Tpaylatonolnbel o UMoAOYLOPOC TNG OMTIKAG PONG xpelalovtal
TIEPLOPLOUOL OTNV KALON TNG OMTKAC PONC KOL OTNV OHAAOTNTA TwV SLOVUCUATWY
Toxutntag. O MEPLOPLOPOC TNG OUOAOTNTA Twv Slavuopdtwyv taxlTntog emdntel OtTL n
EVEPYEL TWV TIOPAYWYWV TNG EIKOVOG elval eAaxiotn[45].
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Juvbualovtag toug U0 aUTOUC TEPLOPLOUOUG AapBavoupe to mpoPAnua BeAtiotomnoinong,
OMoU To BEATLOTO SLAVUCHA TOXUTNTOG EAAXLOTOMOLEL TN CUVAPTNON

) = [[ s o saxay +2 [[(2) + (2 +(Z) + (L) raxar

omou A elval n MOPAMETPOG Kavovikomoinong, n omoia kaBopilel tnv emibpacn tou

TEPLOPLOUOU OUANOTNTOG, Iy, [, Kol [; €lval Ol XWPLKEG KoL XPOVIKH TapdywyoL tng
, , , du OJu Jdv v , , ,

dwTEWVOTNTAG TNG ELKOVAG KAl oL Opol 3%’ 3y ' ax KOl 3, EVAL OL XWPLKEG TAPAYWYOL TWY

Stavuopdtwy TaxuTnTag.

H napandvw péBodog umoAoylopol TNE OMTIKAG PONG MEPLYPADNKE Kal avamtuxOnke ano

toug Horn ka Schunk [46].

Itnv mapoloa HeAETN xpnolpomoliOnke pia Siadopetik) peEBodog umoAoylopou NG
OTITLKAG pon¢ n omola Baoiletal otn péBodo Lucas_Kanade [47].

‘Evag ouvnOLopéVog TPOTOC yla TOV TIEPLOPLOUO Tou SLavUoPATOC TNEG TaXUTNTAC £lval n
XPNOLUOTIONCN TEPLOPIOPWY TNG KALONG amd YELTOVIKA €lkovooTolxeia, Bewpwvtag OTL
€xouv Tto 610 Slodlaotato Stavuopa TaxUTNTAG. ITNV TPAYUATIKOTATA £lval Bavo va pnv
UTTAPXEL OUTE €va SLAVUOUA TOXUTNTOG UE TNV (SLa TLUA TTOU TAUTOXPOVO LKAVOTIOLEL OAQ TaL
VELTOVIKA. €LKOVOOTOLXELQ, yla To AOyo auto avalnteital to Stdvuopa Taxutntag Tou
€AaXLOTOTIOLEL TAt ODAALATO TWV TIEPLOPLOUWY AUTWY. O EKTLUNTAG EAXXIOTWV TETPAYWVWV
TIOU EAQXLOTOTIOLEL TA TETPAYWVLKA ohAApaTa Eival

F) = ) 900+ [u* VI 0) + 1,0 OF

omou g(x) eivat n dtodlaotatn cuvaptnon Gauss Pe Bapn, n omoio XpnOLUOTIOLELTAL YL TNV
gvioyuon Twv MEPLOPLOUWY OTO KEVIPO TNG TEPLOXNG KOL APa AUEAVEL TNV EMLPPON TOUG.
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2.2.2 XrateTiki) Avédivon Spearman

ITn OTATLOTIKN) OVAAUGCN O GUVTEAECTHC OUCXETIONG Spearman eival €va Un MOPAUETPLKO
UETPO TNC OTATLOTIKAG €€APTNONG HETAEL SU0 KATAVOUWV-UETABANTWY. Me Tn Xprion Tou
OUVTEAEOTH OUCXETIONG Spearman afloAOyOUUE TO TOOO KOAQ UMopel va meplypadel n
oX€on HETAEL SUO PETABANTWV XPNOLLOTIOLWVTAC Kot LovOTOoVn cuvaptnaon.

O ouvteAeoTn¢ oUOXETIONG Spearman oplletal OMWG O CUVIEAEOTNC OUCXETIONG Pearson
HETAEL TWV PETAPANTWY KATATAENG.

O ouvteAeotn¢ ouoxETiong Pearson opiletal wc:
_covX,Y) _E[(X — )V — py)] E[XY] - E[X]E[Y]

ox0y 0x 0y ~ JE[X?] - E[X]2/E[Y?] — E[Y]2

Otav oL nmpwteg Babuoloyieg X;, Y; petatpenovral oe Katatdéels x;, y;, TOTE 10 p €lval o
OUVTEAEOTHG Spearmankal urtoAoyileTal ano tn oxéon:
b= 2 — )i — y)
VI — 02 Xy — 7)?

O ouvteleotng cuoxetong Spearman Aappadvel Tipég —1 < p < 1. Otav o ouvieAeoTn(
ouoxEtlong Spearmanégyet T 0 tote ol U0 Katavopuég dev ouoxeTilovtal PHETAEU TOUG.
ITIC TIEPUTTWOELG TIOU O OUVTEAEOTNC OUOXETIONG elval Stadopog tou 0, TOTE QUTO
UTTOSEIKVUEL OTL EVOEXOUEVWG VO UTIAPXEL CUOXETLON METAEL TwV SU0 KOTOVOUWV Kol 000
HeEyaAUTepN €lval n omOAUTN TN TOU OUVTIEAEOTH), TOOO LOXUPOTEPN €lval N CUOXETLON
toug[48].

Pxy

Otav o ouvteAeoTt¢ oUOXETIONG Spearman €xel BeTIKO MPOONUO, AUTO UTOSELKVUEL OTL
otav peyoAwvel n HetaPAnTn X, TOTE peyoAwVEL Kal n LETABANTH Y, EVW 0TV €XEL APVNTLKO
T(POCNUO, OTAV HEYOAWVEL N LETABANTN X, TOTE UIKPALVEL N HETABANTA Y.

‘Eva eMUTAE0V HETPO TNG OTATLOTIKNAG avaAuong Spearman mou BonBadet otnv afloAdynon
NG OTATLOTIKA G €APTNONG LETAEL SUO KOTAVOUWY EIval 0 CUVTEAEDTNC TPOCGSLOPLOUOU KOl
0 omoiog eival o TETPAYWVIOUEVOG GUVTEAESTNAG CUOYXETIONG Spearman p2. O GUVTEAEGTAG
poodloplopol opilel To TOOO0OTO TG SlakUpAvVong Tou Katd Toco Bplokovtal oe
ouoyétion o petaBAntég[58].

TN OTATLOTIK OVAAUCN TWV OTMOTEAEOUATWY HIOC HEAETNG TEPA oamo To Pabuo
ouoyEtiong mou uttoAoyiloupe va BpoUe, €lval EMITOKTIKA N avaykn va yvwpiloupe to
KOTA TIOOO WUTOPOULE VA EUNLOTEUTOUUE Ta amoteAéopata mou e¢nxbnoav amd toug
UTIOAOYLOMOUC. M TO OKOTIO QUTO XPNOLUOTIOLE(TAL N TR p, N omoia opiletal wg n
mBavotnta va AdBoupe €va anotéAsopa (oo 1 "Mo akpaio" o ox€éon UE TO ATOTEAECUA
TIOU TaPATNPNONKE oTNV MpPayHaTIKOTNTA, Bewpwvtag OtL n undevikn umodbeon eival
aAnOng.

Itnv mapouvoa PEAETN Bewprioape OTL aopoAr] KoL AMOSEKTA AMOTEAEOUATA ElvVaL EKElV
TIOU N TWUA TOU p elval UkpOTepPn amo eninedo onpaviikotntag (significance level) a=0.05,
Omw¢ unodelkvueTal anod tn Siebvn BLBAloypadial49].
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2.3 IHaopovoiaocn YPNOLHOTOLOVUEVMV GAYOPLOR®V

2.3.1 IIpotewvopevn pebodoioyia

ITn ouykekpluévn €peuva n Sladikacia mou akoAouBnBnke yla tnv eéaywyn Twv
OTOTEAECUATWV MAPOUCLALETAL oXNUATIKA otV (Ewkova 9).
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Ewkova 9: Ataypauua por¢ mpotelvouevng uedoboloyiog

To mpwto BrApa Atav va dnuioupynboulv ta apxeio SeSopévwv OAwv Twv video twv
aoBevwy, Ta omola TePLEXOUV TIANPOGDOPIEC OXETIKA UE TNV OVAAUON, TN HEYLOTN KOl
eAdxLoTn PWTEVOTNTA, TWV OPLWV TWV AONPWHATIKWY TTAOKWY, TOV aplOpd adnpwpaTKwy
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TAQKWVY, TA OPLO TOU AVW KOL KATW UYLOUC TOLXWHATOC TNG KAPWTLSAC, TNV TEPLOXH TOU
aipaTog Kol TNV mepLloxn Tou &w xtwva (adventitia), kaBwg kat To MANBOG TWV ELKOVWV
TOU €KkAOTOTEVIdeo Kal TOV OpLOMO TNG TPWTNG KOL TNG TEAEUTALOG EIKOVOG ToU video. Ta
opxela autd, mou adopolv to KABOe video kal TNV KAOe aBnpwpaTiky TAAKA TOU KABE
aoBevn e€ayovtal and alyoplBuo, o onoiog Ba avaAuBei og emouevo edadlo.

2TN OUVEXELO EKTEAECTNKE 0 AAYOPLOUOC avaAuong Kivnong, XpNOLLOTIOLWVTAS WG EL0OS0UG
Ta video Twv acBevwy Kal Ta avtiotolya apxeio dedopévwy yla tnv eaywyr Twv SEKTWV
Kivnong. H &wadikaoia auty akoAoubnbnke yia kabe video aocbevr), yia OAoOUG TOUG
ooBevelg.

Adou e€nxdnoav ot deikteg kivnong OAwv Twv video, Snuoupyndnke €va apyeio to omoio
TIEPLELXE TA QAMOTEAEOUATA TNG EKTEAEONG TOU OAyopiBuou kivnong. Xpnoluomolwvtog To
SNULOUPYNUEVO QpPXELO TPAYUATOMOLONKE OTATIOTIKY aVAAUGCNH Yyl OAOUG TOUG OEIKTEG
Kivnong, He oOkomo va eupebel mBavov ouox€tilon Twv OSEWKTWV Kivnong Kal Tou
XOPAKTNPLOHOU  TwV  aBnpwUOTIKWY  TAAKWYV WG  OOBECTOMOWNPEVEG N N
aoBeotornolnuéveg. Ta TeEAlkA amoteAéopata mapoucialovial oto kepdAalo 3 NG
napoloag pyaciag.

2.3.2 AlyoprOpog Apyeimv Agdopévav Video

Je mponyovupeva e€b6adla  €ywvav  ouvexelc avodopéC ota  opxela, TA  omola
XPNOoLwlomow)tnkav yla TOV UTIOAOYLOHO TwV OEIKTWV Kivnong HECw Tou aAyoplBuou
avaAuong kivnong.

Ta apyeia auta SltaBétouv otolxeia yia o kABe videotou kdBe acBevn Kal amoteAolV ULa
amnod tig Suo anapaitnteg el006oug Tou alyopiBuou avaAuong kivnong. Mo cuyKeKpLUEVA
0 aUTA Ta apxela umapyouv oL MANPOPOPIEG YL TO GUVOALIKO OPLO TwV aBNpWUATIKWY
TAOKWY, TO TIAVW OPLO TNG aBnpwHaTikng TMAAKag (dnAadn to 6plo tNg abBNPWUATIKAG
TAAQKaG TIou PBplokeTtal og enmadn UE TO Al KAl €lvol TPOG TNV MAEUPA TOU AUAOU TNG
KOpWTLSaC), TO KATW Oplo TNG abnpwpatikAg MAAKaAC (to omoio, dnAadn, BplokeTal mPOG
TNV UEPLA TOU TOLXWHATOC TNG KApWTLSaE), pio ypauurn oplobEtnong Tou mavw uyloug
TOLYWHATOG, Miot ypappun oploBETnonGg Tou KATW UYLOUG TOWXWHOTOC, N avaluon tng
oAAnAouyxiag Twv €lKOVWY Tou video katd tn Sdtapnkn SletBuvon Kol KATA TNV OKTIVIKN
6levBbuvon, o aplBudc TwV  ABNPWHATIKWY TAAKWY TOU amelkovilovial oto
videoumepnxwv, KABwWC Kal n €MONUAVON TNG MPWTING KOL TNG TEAEUTAlAC €IKOVOG TNG
oAAnAouyiag Twv elkOVWY TIou Ba XpNOLLOTIOL|GOULE OTNV avAAuaon Kivnonc.

Ma va elval epikti n avaluon kivnong o 0Aa ta video mou umdpyxouv SlaBéoiua Kat yla
O0Aoug Ttou¢ aocBeveic, eival amapaitnto va e€oxbolv ta avtiotola apxeia OAwv Twv
videokal yla 6Aou¢ toucg acBeveic Eexwplotd Kal auto ylati kabe video eixe Stadopetiki
avaluon, eixe AndBei evdexopévwg ano Stadopetikn ywvio AfPng Kat untd SLapOopETIKEG
ouVOnKeG.

O aAyopLlBuog ou xpnolonoldnke ylo tTnv e€aywyn Twv ev Adyw apxelwv apxLkad SExetal
ocav e€lcodo tovideoto omoio BEAoupe va emMe€EPYaOTOUME. ITN OUVEXELD O XPNOTNG
TIANKTpoAoyel TNV €mAoyr Tou mpwtou frame NG akoAouBiag Twv elkOVWY Tou video To
omolo B£Aoupe va XPNOLUOTIOLOOUME yla TNV €€aywyr TOU avtioToou apxeiou, wg
QanmAvInon otnv epwtnon mou Sivel o alyoplBpuoc:
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What is the first frame?

Me Ttov (610 TpOTO 0 XProTNG EloAyEL TO TeAeuTaio frame TnG akoAouBiag Twv €LKOVWY IOV
Ba xpnolpomolnBouv yla tnv efaywyr tTou opxelou, MANKTIpoAoywvtag To emBupnto
framewg amavinon otnv epWTNON TIOU BETEL TO MPOYPARUAL:

What is the last frame?

To emopevo BrApa Tou alyoplBuou TPEMEL va €ival 0 UTTOAOYLOUOG TNG OKTLVIKNAG KOl
Slapnkoug avaluong tng €LKOVOG, WOTO00 O OPXIKOG aAyoplBuo¢ Sev eixe autn tn
duvatotnTa Kal yla To AOyo auTd XPNOLUOTIOLCAUE Evav SLOPOPETIKO aAyOpLlOUO yla T
OUVKEKPLUEVN blepyaoia. O alyoplBpog autog evowpatwOnke otov mpoavadepbBevta
oAyOpLOUO, AUECWG LETA IO TNV MAOYH TOU TeAeuTaiou frameard Tov xpriotn.

ITN CUVEXELX O aPXLKOG aAyoplBuog avolyel oe éva SLadpaoTikd mapdbupo To TPWTO
frametou mpog avaAuon video pe oKomod va UTIOAOYIOEL TN SLOAKN KAl TNV OKTLWLKNA
avaAuon (resolution) Tng ekovag.

J€ aUTO TO P 0 XPNOTNG TPETEL va eTUAEEEL TEOOEPA ONUELA TNG EKOVAG HE Baon Ta
omola Ba umoloylotel n avaAuon tng ewkévag. H emloyn Twv onueiwv yivetal and tov
xpnotn. OL Svo mpwteg emAoyEG adopolV TNV OKTWIKA avaAuon TNG €KOVOG Kol
eMAéyovrtal onwg ¢aivetat otnv (Etkova 10).

LOGIQ
E

G e T TR v e i R AR W T

Ewova 10: Ertidoyn ToU MPWTOU ONUELOU yLa TNV QKTIVIKN aVAAUGN TG ELKOVAC, TO ortolo BpiokeTal oTo UYoS
ToU aptduou 1.

2T OUVEXELX YIVETaL N emAoyr) Tou deUTeEPOU onpeiou ou adopd TNV AKTWVIKA avAAuon
NG ewkovag. To devtepo onueio Aappavetal oto UYPog omou Bpiloketal o aplBuog 2, o
omolog daivetal oto 6e€ld UEPOC TNG €lKOVAG UTEpnXOU. To onuelo pmopoUUE va TO
eMAEEOUE OmMOUSNTIOTE KOTA Tov opl{ovtio afova, KaBwG autd mou evSladEPEL yla Tov
UTIOAOYLOMO TNG OKTWVLKAG avaAuong ival to U og tou onueiou (Ekova 11).
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LOGIQ
E9

Ewova 11:EmiAoyn Tou SeUTEPOU ONUELOU YLa TV AKTLVIKI QVAAUON TNG ELKOVAG, To omolo Bploketal ato UYog
ToU aptduou 2.

2Tn ouvéxela ylvetal n emloyn Tou Tpitou onueiou, To onoio adopd TNV Stapunkn avaiuon
NG €lkOvag. To MpwTto onueio mou adopd tn Slapnkn avalucon tng €LKOVAC Kal TO Omoio
elval to Tpito ot Oelpd, €MAEYETAL OTO QPLOTEPO OPLO TNG ELKOVOG TNG E€LKOVAC TOU
unépnyou. To UYPog oto omoio Ba mapbei to onueio dev pag evbladpépel, KaBwg yLa Tov
UTIOAOYLOMO TNG SLAUAKOUG avAAUONG TNG ELKOVOG QUTO Tou evdladEpel elval To TAATOG
NG €lkovag (Etkova 12).

Ewova 12:Emidoyn Tou mpwTtou onueiov yia tn Staunkn avaiuaon tne ELkOVac, To omoio BpiokeTal oto
QPLOTEPO OPLO TNG ELKOVAC.

To TétopTo Kal TeAeuTaio onueio mou emAEyeL 0 xprnotng eivat to SeUTEPO TIOU XpelaleTal
ylol TOV UTIOAOYLOMO TNG SLaUNKOUG aVAAUGNG TNG ELKOVAG Kol EMIAEYETAL OTO SeELO AKPO
NG €lkOVAC Tou uTtEpnyxou. To UYPog oto onoio Ba mapbel to onueio Sev pog evdladEpsl,
KaBw¢ yla Tov UTMOAOYLOMO TG SLapnKoug avaAuong TNG €LKOVAG aUTO Tou evdladEpel
elval to mAAtog TG ewkovag (Ewova 13).
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Ewkova 13:Emidoyn tou deUtepou anueiou yla t Staunkn avaAuon tng elkovag, to ormoio Bpioketatl oto deéio
0pLO TNG ELKOVAC.

AdoU o xpnotng emAEEEL TA TEOCEPA AUTA CNUELD TTOU XPELAIOVTAL YLO TOV UTTIOAOYLOUO TNG
avAAuoNG TNG ELKOVAC, 0 aAyOopLlOuoG urtoAoyilel tn Stapnkn avaAuon TnG ELKOVOG.

2T OUVEXELQ TO TTPOYPOUMA INTAEL OO TOV XPNOTN VA ELOAYEL XELPOKIVNTA TIPWTA TNV TLUN
NG OKTWIKAG QaVvAAUONG TNG E€LKOVOG, N omola UumoAoylotnke omd TO TPOYPAUUA
T(PONYOUHEVWE, WG AMAVTNON OTNV €pWINON:

What is the radial image resolution?

Yotepa amo auto 0 XPHoTNG MPETEL VA TTANKTPOAOYNOEL TNV TR TNS SLAURKOUC avAAUGONG
NG €KOVACG, N omoia umoAoyilotnke amd To MPOYPAUUA VWPEITEPA, WG ATAVINGCN OTnV
€pWINON:

What is the longitudinal image resolution?

ITN OUVEXELD O aAyopLBpog INTAsL amod To XPNotn va MANKTPOAOYNOEL TOV aplOuo Twv
0ONPWHATIKWY TAQKWY TIOU UTIAPXOUV OTO TPOG avalucon videotou aocBevolg, wg
QmAvInon otnv epwInon:

How many plaques?

AdoU o Xprotn¢ MANKTPOAOYNOEL TOV ApPlOUO TwV ABNPWUATIKWY TTAAKWY, Oovolyel éva
Sladpaotiko napabupo, 6mou untapxeL To mPwTo frame Tn¢ aAAnAouxiag ELkOVWY TOU TIPOG
avaluon video, mAvw OTO omolo TPEMEL va ONUELWBOUV Ta Oplo TWV ABNPWHATIKWY
TAOKWY, TO TAVW Oplo TNG aABNPWHATIKAC TAAKAC, TO KATW Oplo TNC aBNPWUATIKAG
TAAKOG, Hia EVOELKTIKA YPOUUA TOU 0plou TOU MAVW UYLOUC TOLXWHOTOC TNG KopwTtidag,
pio EVOELKTLKNA VPN TOU 0plou TOU KATW UYLOUG TOLXWUATOC TNG KapwTtidag, pia meploxn
TOU aulolU NG KapwTtidag, Omou UTAPXEL aipa Kol pia JKpr Teploxn Ttou €€w
Xttwva(adventitia)tou uyloUG TolWHATOG.

Mo CUYKEKPLUEVA, TO EMOUEVO Bripa otov aAyoplBuo sival mou InTdel and 1o Xpnotn va
ONUELWOEL TO O6plo OAOKANPNG TNG 0ONPWUATIKAG TIAAKAC, HEow VO mapabupou (Elkova
14).
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Ewkova 14:To rapadupo mou su@aviletal {NTAEL Ao TOV XpjoTn Vo CNUELWOEL TO 0pLO 0AOKANPNG TNG
adnpwuUATIKNG TTAGKAG

To 6plo 0AOKANPNG TNG ABNPWHATLKAG TTAAKAC ETUAEYETAL XELPOKivNTa amd to xprotn. O
XPNotnNg Ba TMpEMeL va €TUAEEEL OPKETA OUVEXOUEVO ONUELX, TIPOCEXOVTIAC TAVIO vV
oakoAouBel pia ¢opa, eite 6e€looTpodn eite aplotepootpodn, Kal eAéyxovrag va pnv
UTTAPXOUV KEVA oTa onueia emmdoyng, SnAadn ot kUKAoL mou oxnuatilovtol va GUUTTToUV
0 EMOPEVOG HE TOV TPONYOUMEVO, €TOL WOTE VO OXNHUOTIOTEL OWOTA TO OplO TNG
aOnNpwUATIKAG TTAAKAC Xwpig keva (Ewkova 15).

210 onuelo auto mpEMeL va onUeELwOeL OTL Ta OpLa TWV ABNPWHATIKWY TAAKWVY SV TTPETEL
va Aappavovrtat avBaipeta and tov xprotn, oute pe Bacn TNV Kpion Tou Kot cUpPwWva UE
TO TIOU VOMILZEL OTL UTIAPXEL aBnpwpaTiki TTAAKA, aAAG Ba mpEmel va akoAouBouvtal 600
TIO TILOTA YIVETOL TA OPLA TWV ABNPWUATIKWY TIAOKWY TIOU €XEL ONUELWOEL O LATPOC OTLG
avtiotolyeg eAaoctoypadieg yia tov kabe aoBevri(Ewkova 16).

LOGIQ - - - :
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Ewkova 15:Emidoyn twv onueiwv mou kadopilouv to 6pto 0A0kANpNC TG adnpwuUaTiknG TAdKAC.
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Ewova 16:Eikéva eAaotoypapiac mou E0TELAE 0 LATPOG Kal Ue Bdon TNV onola MPENEL va GYESLATTOUV TA O0pLa
NG aBNPWUATLKIC TIAQKAC.

Me tnv oAokAnpwon Tou opiou O0AGKANPENG TNG aBnpwHATIKAG TTAAKAG, {nteltal ano tov
xpnotn va oxedlacel to PTS Oplo tng abnpwpatikng mAdkag, &nAadr To 0pLo NG
aOnpwpaTikAg MAAGKAG Tou BploKeTal MPOog TN HEPLA TOU auloU Tng kapwtidag (Ewova 17).

LOGIO o . ———
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Ewova 17:Znteitat ano to xpriotn va emAg€eL To PTS 6pLo TG adnpwUATIKIG TTAXKOC.

H emloyn Tou opilou autou yivetal OMwe Kal Mponyouuévwe. O Xpnotng emAéyeL Ta
ONUElQ, MPOCEXOVTAC TIAVTA VA LNV UTIAPXOUV KEVA UETAEY TWV ONUELWV TToU eMIAEyovTal
(Ewova 18).
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Ewova 18:Emidoyn tou PTS opiou ¢ adnpwuatikng mAakag.

ITn ouvéxela InTeital amo tov Xpriotn va oxedlaoel To PBS 6plo tng abnpwpatikig mMAAKaAG,
6nAadn To 6plo TNC aBnPWUATIKAC TTAGKAC TToU BplOKETAL MPOC TN UEPLA TOU TOLXWHATOG
™¢ Kapwtidag (Ewkdva 19).

Help Dialog

Selec PES of the whi piacus. Lell mouss butlon picks pards. ight
moua bullon ke bt port:

Ewova 19:Znteitat ano to xpriotn va emAgéeL To PBS 0plo tn¢ adnpwuatikng TAGKAg.

H emloyr] Tou opilou autou yivetal OMwE Kal Mponyouuévwe. O Xpnotng emAéyeL Ta
ONUELQ, TTPOCEXOVTAG TIAVTO VO [NV UTIAPXOUV KEVA HETAEY TWV onUEiwY TTou eTAEyovTal.
Oa TPEMEL EMIONG VO TIPOCEXEL VO XPNOLUOTIOLEL TNV (&la popd TTou XpNOLUOTIOLOUOE Kall
ota TponyoUHEevVa BrApata ylo TNV €AoY TwV ONUELWV Tou opilou TNG aBnpWHATIKAG
mAakag (Ewova 20).
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Ewova 20:Emtidoyn tou PBS opiou th¢ alnpwuaTLki TAGKAC.

210 onueio autd adol £xouv oAokAnpwOEel Ta OpLa OAOKANPNG TNG ABNPWUATIKAG TAAKAC,
tou PTS kat tou PBS, Ba mpémel va emAé€oupe onUeElol TOU AVWw KOL KATW UYLOUG
ToLWHATOG NG Kapwtidag, kabwe ta dedopéva auta Stadpapartilouv omoudaio poio
OTOV UTTOAOYLOMO TwV SEKTWV Kivnong.

Qoto00, 0 apxXlKOG alyoplbuog, dev eixe tn Suvatotnta emAoyng TwV CNUELWV TOU Avw
(anterior) kot katw (posterior) uyloUC TOXWHATOC TNG KapwTtidac. MNa to Adyo auto
TPOOTEONKE 0TOV OAYOPLOUO Eva TUAHA KWALKA TIOU eTUTPETEL TN Stadikaoia emAoyRg Twy
ONUElWV auTWv.

Kata tnv ektéAeon tou aAyopiBuou {nteital anod to xprotn va emAéEeL onpela Tou opiou
TOU TAVW LYLOUG Tolywuatog, dnAadn {nteital va yivel emloyn onueiwv tou AWL(Ewova
21). O XpoTNG ETAEYEL TOL CNUEL QUTA KOL TIPOCEXOVTAC VA LNV UTIAPXOUV KEVA HETAEY
TOU EMOWEVOU LE TO TponyoUevo onpueio (Ewkova 22).

Ewkova 21:Znteitat ano to ypriotn n entdoyn onueiwv tov AWL.
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Ewkova 22:Emidoyn onueiwv tou AWL.

ITn ouvéxela {nteital amd to XPNotn va emAEEEL OnUElQ TOU OploU TOU KATW UYLOUG
Toyywpatog, dnAadn Inteltal va yivel emdoyn onueiwv tou PWL(Ewova 23). O xprnotng
ETUAEYEL TA ONUEla AUTA XELPOKIVNTA MPOCEXOVTAG VA NV UTIAPXOUV KEVA UETOEL TOU
EMOUEVOU HE TO Tponyoupevo onueio (Ewova 24).

LOGIO o - -
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Ewkova 23:Znteitat ano 1o xpnotn n entdoyn onueiwv tou PWL.
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Ewkova 24:Emidoyn onueiwv tou PWL.

H napanavw Stadikacio akoAouBeital yla TNV mpwtn abnpwUATIKA TAAKA TIOU UTTAPXEL
OTNV ELKOVOL UTIEPNXOU TIOU QVAAUETOL. Z€ TIEPLTTTWON TTOU UTIAPXEL MOVO Uiat aBnpwHaTLKA
TAGKO KOl OTOV EPWTEITAL O XPNOTNG Yl TOV aplOpo Twv abnpwUOTIKWY TAAKWVY
mAnktpoloynoet 1, tote n Sladkaocia amd to onupeio autd Kol HETA okoAouBel ta

TIAPAKATW Bripata.

Znteital ano to xpnotn, HEow evog mapabupou Tou avolyel, va eTiAexBel pia mepLoxr Tou
auAoU, Omou péel aipa Kal dev umtapxel aBnpwpatikn MAdka (Ewova 25).

Ewkova 25:Znteltal armo 1o xprotn va emAEEeL pia mepLoxr) aiUATOoC.

H emloyn TNG MepLOXNG OMOU UTIAPXEL aipa, Ba MPEMEL va YIvEL UE HeYAAN TIPpOCOXH, £TOL
WOTE va. UNVv oupunepAndOel otnv MePLOXN AUTA KATIOLO TUAMA TNG ABNpWUATIKAG TTAAKOG
N KOMO KOl TOU TOLXWHATOC TG KapwTidag (Eltkova 26).
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Ewova 26:Emidoyn mepLoyn¢ aiuarog.

ITn ouvexela {nTeital anod to xpnotn va emiléEel pia meploxn tou €€w xitwva (adventitia)
TOU UYLOUG TOoXWHATOC TG KapwTtidag (Ekdva 27).

Ewkova 27:Znteltal amo 1o xpriotn va eloayel pia eployn tou adventitia.

H meploxn tou adventitiatou uyloU¢ TolYwHATOG TG Kapwtidag, ouvnBwe epudaviletal otig
ELKOVECG UTIEPNXOU WG TO TILO PWTELVO TUHUA TOU UYLOUG TOLXWHOTOC, WOTO00, OE OPKETEG
TIEPUTTWOELG OL UTIOAOYLopOL TTou yivovtal and tov aAyoplBuo Kivnong Kal XpnoLLomoLouV
to debopéva mou AapPBavel o alyoplBuog amd tnv meploxn tou adventitia, pumopel va
TapoucLldoouv odAApa, av eival TTOAU HLKPR N €mAoyn TNG TEPLOXNG. 2TNV MEpimTwon
outn to MpOoPAnua pnopet va SlopbwBel av o xprotng emAé€el pia peyalltepn mepLloxn
TOU TOLXWHATOC, N omoia wotoco dev Oa mep\apPAavel TUAUATA ABNPWUATIKAG TTAGKAG N
TUAMOTO TOU aUAoU TN KapwTidag, Omou péet To aipa (Ewkova 28).
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Ewkova 28:Emidoyn neploxrc tou adventitia.

AdoU TteAewwoel Kal n emloyn tng TMepLoxng tou adventitia, o aAyoplOuog ¢ptavel oto
teleutaio Bripa, to omoio eival va {NTosL amod to Xpnotn Uio ovopaocia ylwa to apyeio
debopévwy to omoio Ba dnuoupynBel e tn dpaon:

give a patient ID

otnv omoia o xprnotng Ba mpémnel va Swaoel TNV ovopacia ou BEAEL 0 ElCOYWYLKA yla va
ovVayVWPELOTOUV arod Tov aAyoplOpo wg oslpd ypapATwy (string), m.x.'case6b_input'.

Me 1o teAeutaio auto Bripa oAokAnpwvetal n dnuloupyio Tou embupntou apxeiou, To
omoilo SLaBEtel ta Sedopéva mou xpelaletal o aAyoplOpog Kivnong yla TNV avaluong tng
oAANAouxiaG TwV ELKOVWVY UTIEPNXWV.

O aAyoplBuog pmopet va xpnotpomnotnBel kat yio SU0 Kal Tpeic aBnpWUOTIKEG TTAAKEG. €
nepinmtwon mou umnadpyxouv U0 ABNPWHATIKEG TIAAKEG KOL O XPHOoTNG emAEEEL aplOud
0ONPWHATIKWY TTAOKWY 2, TOTE PV O TNV €TUAOYN TNG MEPLOXNE TOU ALMOTOC KAl TNV
nieploxn Tou adventitia, {nteital and tov xpnotn va erAéEEL onuela ylao To 0plo 0AOKANPENG
™G 6elTeEPNG ABNPWMATIKAG TAAKOG, N omola otnv meplmtwon Tou ¢GalveTal OTIG
TIAPAKATW ELKOVEC, €lval 0ONPpWUATIKA TIAAKA OTO AVW TOXWMO TOU KAPWTLOLKOU
aptnplakou toywuatog (Etkova 29).
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Ewkova 29:To mapadupo mou su@aviletal {NTAEL Ao TOV XpjoTn Vo CNUELWOEL TO 0pLO 0AOKANPNG TNG
Seutepnc (avw) adnpwuatikng MAAKAG Os TEPIMTWAN TOU AUTH) UTTAPXEL.

Ie MEepUMTWON Tou otnv akoAouBia elkovVwyY uTEpNXWV amelkovilovtal dVo r/kal Tpeig
0ONPWHATIKEG TTAGKEG, 0 aAyoplOuog kabodnyel to Xpriotn pe ta Wbl BApata Onwg
TIAPOUCLACTNKAV KOL TIAPOTTAVW VLA TN Kia aBnpwpotiki TTAGKA.

TeAka to Sedopéva mou e€ayovtal and Tov aAyopLlOpo Umopolv va AmeLKOVIOTOUV TTAVW
o€ pila elkdva umépnyou Omwe dalvetal Kal otnv mapakatw eikova (Etkéva 30).

Ewova 30:Anetkovion Twv adnpwuatikwy mAakwv, Twv PTS kot PBS autwv, kadwe Kot TOU AvVw Kol KATW
UYLOUG TOLYWUATOG TNC KApwTidag
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2.3.3 AlyoprOpog Avarvong Kivnong

MNna tnv e€aywyn twv deiktwv Kivnong xpnolpomnolionke aAyoplbuog, o omnoiog Baciletal
otn HEB0SO OTTIKAG POoNG HE EAeyx0 eAaXlOTWV TETPpAYWVWV PE Bapn.

O aAyoplBuog mou mapouctdletal otnv (Ewkdva 31) amotelel pla Tpomomnoincn tou
opxtkol aAyoplOuou pe oKomo va auvtopatonolnBet n Swadikaoia umoAoylopoU Twv
Selktwv Kivnong amnod éva apxlkd cUvolo apxeiwv video.

Apxlkad o aAyoplBuog déxetal w¢ eicodo to apxeio mMou pag eixe amootalel amd Tov
€€elOIKEVEVO LATPO KAl OTO omoio avaypdadoviav oL ovopacieg Twv video twv acBevwy,
Ta otolxela Twv acBevwy, oL ovopaoieg Twv apxeiwv eAaoctoypadlwy, 0 XaPOKTNPLOMOG
TWV ABNPWHATIKWY TTAOKWY OE 0.0BECTOMOLNUEVEG N} UN a.0BECTOMOLNUEVEG, KOBWC Kal oL
OVOUOOLEG TWV apXEiwV SESOUEVWY TWV avTioTOoLXWV video.

H mpwtn Slepyaocia tou alyoplBuou sival n dnuouvpyila evog véou apxeiou, To omoio
Umopel va xpnolpomotlnBel amd 1o MPOYPAUUATIOTIKO TeplBaAAov Tou Matlab kat oto
omolo UTAPXEL CUMTIUKVWHEVN N TAnpodopia mou xpeldletal o aAyoplOpog ya tnv
e€aywyn Twv SeIKTWV Kivnong.

Ev ouvexela, pe tn xprjon tou kabe video kal pe to avrtiotolyo apyeio dedopévwv
Snuoupyeital éva apyeio tou video, To omoio mepléxel Ta frames KoL TNV avaluon autwy,
mou Ba xpnotpomnotnBouv yla Tov UTIOAOYLOHO TwV SEKTWV Kivnong.

Xpnowuornowwvtag to OSnuoupynuévo apxeio kat to apxeio dedopévwv Ttou video,
urtoAoyilovtoal oL TeploxEG evOLadEPOVTOG Kal EKTEAELTAL O AAYOPLOUOG OMTIKNG PONG HE
€heyxo ehayiotwv TeTpaywvwyv pe PBapn. Ta amoteAéopata tou aiyoplBuou divouv Tig
LETATOTIOELG TWV ELKOVOOTOLXELWV TNG aAAnAouxiag elkovwy Tou video.
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Ewova 31: AAyoptBuog avadvanc kivnong

Ol a€OVIKEG PETATOTIOELG IOV €€XBNoav amo TNV eKTEAECN TOU aAyopiBUOU OTTIKNG PONG
pall pe to apxeio dedopévwy tou video Tou aoBevr) XPNOLLOTIOLOUVTAL YLOL VO EVTOTILOTOUV
0L OUOTOAEG Kal oL 8LacToAEG Ttou Ttapoucialovial otnv aAAnAouyia elkOvwy Tou video.

XPNOLUOTIOLWVTOC TIC OUOCTOAEG Kol OSLACTOAEC TIOU EVIOTOTNKAV, TIG OEOVIKEG KOl
SLOUNAKEL PETATOTIOEL TTOU UTOAoyioTnkav amo Tov aAyoplBuo OMTIKAG POoNG Kal To
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apxelo dedopévwy tou video, umoAoyilovtal ot Sdeikteg kivnong. Ol 528 mpwrtol Seikteg
Kivnong adopolv Ta eKovooTolyeia oAOKANPNG TNG aABNPWHATIKNAG TAAKOC, Ol EMOUEVOL
336 beikteg 0pOpPOUV TO ELKOVOOTOLXELD TWV TAVW KAl KATW Opiwv TNG abnpwpaTIKAG
TAAKaG, oL 28 Oeikteg mou akoAouBouUv mapouclalouv TN OXETIKA Kivnon HETAU TNg
0ONPWUATIKAG TTAAKOG KAl TOU UYLOUC TOLXWHATOC Kot oL teAsutaiol 343 Seikteg Kivnong
0dpopOoUV TA ELKOVOOTOLXELD TWV UYLWV TUNHATWY TOU TOLXWHATOG.

H Swadikaoia e€aywyng Twv SelkTwv Kivnong emavaAapBavetal ylo kabe video kot yla
KaBe aoBevr).

310 TéAOG TNG eKTEAEONC TOU aAyopiBuou kivnong Snuloupyeital éva apyeio, to omoio
TIEPLEXEL TA ATIOTEAEOUATA TOU OAyopiBuou OAwv Twv video, 6Awv Twv acBevwv Kat TO
omolo XpNOLOTOLEITAL OTN CUVEXELA VLA TN OTOTLOTIKA avaAuaon.

10 onuelo QUTO TPETEL VA ETMIONUAVOUUE OTL KOTA TN Sldpkela TG €€aywyng Twv
UETPAOEWV TIPOEKUTTAV OGAAUATA OTOV UTIOAOYLOMO TwV TWUWV amod Ttov oAyoplOuo.
MapatnprnBbnke OTL TO CUYKEKPLUEVO TIPOBANUa mapouaoialdtav Kuplwe ota video, Ta omola
elyav Alya frames kot og ekeiva mou mapouaoialav oAU Uikpr Kivnon kot petafoAn ota
TOLYWHATA TWV TTAOKWVY KOl TOU UYLOUG TOLXWHOTOC KOTA TN SldpKelo Tou Kopdlakou
KUKAOU Kal yla 600 Supkeoe n Afn tou video umepnxwv.

Ma TNV QVTIHETWIILON OUTOU ToU TIPOBAAUOTOC apXLKA SOKILAOTNKE VA TTPOCEYYLOTOUV Ta
0pLa TWV 0ONPWHATIKWY TIAAKWY OCO TILO TILOTA YvoTav cUudwva Tig eAactoypadieg mou
glyxe amootelAel 0 LOTPOC, KABWG Kal T OPLA TOU AVW KAl KATW UYLOUG TOLXWHATOG KAl TOU
adventitia. Eywav apketég SOKLUEG oTNV e€aywyr TwV apXEiwV LE TO AMOTEAECHO VA glval
OUVEXWC TO (bl0.

AUTO poG odynoe OTO CUUMEPACHA OTL YO VO UIOPECEL O OAYOpPLOUOG avaAuong TNng
Kivnong va efdyel owota Kal €mapkn amoteAéopata, Oa mpémel ta video Tou
XPNOLUOTIOLOUVTOL VA €XOUV OPKETH OlapKela Kol Kot eméktaocn frames wote va
T(PAYUATOTOLOUVTAL CWOTA oL UTtoAoylopol. AvaAvovtag ta video SiamiotwOnke OTL TO
MPOPANUa mapouclaldtav o€ aUTA TIoU amelkovilouv HOVo €vav Kapdlako TAAUO Kal ot
omola n kivnon tou maApoU ¢atvotav va pnv ntav oAokAnpwpévn (Alyotepo amod €vav
TAALO). Emopévwg, yla tnv aodadn e€aywyn omoteAsOpATWY €ival emBuuntod ta video
UTTEPHXWV VA ATTELKOVI{OUV TOUAGXLOTOV SUO0 KapdlakoU ¢ TAAUOUC.
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2.3.4 Exktéleon AlhyoprOpov Avarivong Kivnong

MapoAo mou o alyoplBuog dSnuoupyiag Sedopévwy €xel Tn duvatdtnta va eEayel apxeia,
TO omoia va meplExouv dedopéva yia SU0 1) akOpa Kol TPEIC aBNPWUATIKEG TTAGKEG yla pia
ELKOVOL UTIEPNXOU, OPKEL VOl UTIAPXOUV TIEPLOCOTEPEC ATO Hia aBnNPpWUATIKEC TAAKEG KAl val
€XEL VONUA va akoAouBrjooupe autr tn Stadikaoia, otn CUYKEKPLUEVN LEAETN Bewproape
OTL UTtAPXEL MOVO pia aBnpwpatikn mAaka ava video. AnAadn, AdPape w¢ Eexwplotn
TePUMTWOon KABe abnpwuaTIKr) TAGKA.

Oocov adopd tnVv ektéAecn tou aAyoplBuou avaAuong kivnong, onwc avadEpaue o€
TIPONYOUHEVO KedAAalo, 0 aAyoplOpog autdg XpnOoLUOTOLlEl wW¢ €L0080UC TO apxeio
6ebopévwyv mou Snuloupyndnke amod tov aAyoplBpo Snuoupyiag Sedopévwv Kal To
avtiotolyo video Tou acBevoulc.

Me tnv ektéAecn Tou OAyoplOpou avaiuong Kivnong yla KABe abnpwpatikr TAAKA
gexwplota Kal yla kaBe video tou kaBe aobevr), e€ayovtal oL avtiotolyol SeiKTeg Kivnong.

O aAyoplBuog umoloyilel ta amoteAéoparta ya OAa ta videos OAwv Twv acBevwv Kal
Snuoupyel Eva apyeio. AvaAutika ol Seikteg kivnong mapouotalovral oto MNapaptnua 5.3.
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3 Amoteléopata

2T0 KepAAalo QUTO MOpPoUCLAlovTal T AMOTEAECUATO TNG €PapUOYNG TOU aAyoplOuou
Kivnong ota dedopéva TNG epyaciag aUTAC Kal TO XOPOKTNPLOTIKA Kivnong. AkoAouBwg
avadépovral ol Selkte¢ kivnong mou efdyovial omo TNV OTATIOTIKI) QVAAUON Twv
XOPOKTNPLOTLKWV.
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3.1 Xratwotikn) Avaivon Xopoktnprotik®v Kivnong

Me tnv ektéAecn tou alyoplBuou avaAuong kivnong €€ayovral Ta amoTeAéopata ylo
OAoUG TouG SelKTEC OAWY TWV ABNPWHATIKWY TTAQKWVY TTIOU VTLOTOLXOUV OTOUG UTIO £€£TAON
ooBevelg.

ITN OUVEXELO E TNV EKTEAECT TOU OAYOPLOUOU OTATLOTIKAG avaAuong e€dyovtal, ylo OAoug
TOoUuG SEIKTEC KIVNONG, O CUVTEAEDTIC CUOXETLONG Spearman p Kal N TLUH TOU p €T0L WOTE va
KatadelyBel To KATA OO0 UTIAPXEL CUCXETIOUOC TWV SELKTWY QUTWV PE To £(60¢ TG UTO
e€étaon abnpwpatikng mAakag (av eival acBeotonownuévn 1 pn acBeotonolnuévn).

H tiun tou p €xel kaBoplotel va gival pikpotepn amo 1o eninedo onuavtikotntag a=0,05
(6nAadn n mbavotnta otatiotikol AdBoug va eivat pikpotepn anod 5%)[48], [49].

O ouvteAeotn cuoxetiong p Aappavel Tpég amod 1 €wg -1 omou to 1 Kat to -1 anoteAovv
TO QMOTEAECUA ATOAUTNG CUOYXETIONG (pog TNV bl katevBuvon: BeTIk CUOXETLON, OF
avtiBeTeg KATEUOUVOELG: APVNTIKI) CUCYKETLON).

H twn tou p umoloyiletal ylwa 1235 yopaktnplotikd kivnong kat &edopévou OTL Ta
XOPAKTNPLOTIKA HE TIG XOUNAOTEPEG p-value mapouclalouv TNV KAAUTEPN LKOVOTNTA
Slakplong, anogaociotnke va emdexBolv 60 XAPAKTNPLOTIKA ixav p-value<0.05 (5%). O
[Mivakag 4] mapouoidlel toug 68 Selkteg Kivnong oL omoiol eMAEXOnKav, cuvodeuduevol
amo tnv p-value mou umoAoyiotnke yla autouc.

Mivakag 4:Xapaktnptotika Kivnong

Qg npog to Qg ntpog to
Neproxn nAfR60¢ twv XPovo yla | Kupatopopdég kivnong yia ta
evSladépovtog | ELKOVOOTOLXELWV KaOe glkovootoweia (pixels) P P
1 Twv {EVywv KapSLaKO
ELKOVOOTOLXELWV KUKAO
ElkovooTtolyeia , , , , .

, ) M A r ,012755 | -0,5004
oASKANPNC TAKAC EYLOTN TN LOUEDCOG wvla Toxutntag 0,0 551 -0,50043
ElkovooTtolyeia TurikA

, , Mé ; , A i Taxu ,025907 | -0,4447
OoAOKANPNC TIAGKOLC £0N TN amSKALON KTLVLKN Taxutnto 0,025907 | -0 5
EwkovooTtolyeia oy
oAOKAnpnG mMAdkag  [Meon TN améKAoN ATOAUTN QKTLVLKT TaXUTNTA 0,025907 | -0,44475
ElkovooTtolyeia . , ,

, , , , TuTIKN ATtOAUTN D-T-S aKTWVIKNA
oAOKANpnC mMAdkag  [Meon tun amoKALoN UETATOTION 0,036573 | -0,42004
ElkovooTtolyeia
oAOKANPNC TAGKag  |TUTUKA artdkALon  [ALAECOG ATIOAUTN QKTWVIKA TaxUTnTo 0,043080 | -0,40769
ElkovooTtolyeia Turikd

: : AL , A 4 Tayd ,014736| -0,48181
OAGKANPNC TAAKAG LAUECOG amSKALON KTWVLKI taxutnta 0,014736| -0,4818
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Q¢ npog to Q¢ npog to
Neploxn nAnBog Twv XPOvo ya | Kupatopopdég kivnong yia ta
evSladpépovtog | ELKOVOCTOLXEiWV KOs gwkovoototyeia (pixels) P p
1 Twv {Euywv KapSLaKO
ELKOVOOTOLXELWV KUKAO
ElkovooTtolyeia TurikA
OAOKANPNG TAGKaG  |ALAHEDOG amSKALON ATTOAUTN QKTLVLKN TaxuTnTa 0,021606 | -0,45710
ElkovooTtolyeia . . ,
, TuTlLKN AnoAutn D-T-S aktwikn

5 ) A , , B 73| -0,4324
0AOKANPNG TTAAKOG LAUEDOG anokon UETOTOTHON 0,030873 | -0,43240
ElkovooTtolyeia
oAOKANpNC MAdkag  [Aogotnta ALAUECOC ATOAUTN AKTWVIKA TaxuTnTa 0,021606 | 0,45710
ElkovooTtolyeia Turk
0AGKANPNC TAAKAG No&otnta amoKALoN EUpOG aKTWVIKAG Kivhong 0,030873| 0,43240
ElkovooTtolyeia Turk
oAOKANPNG TMAdkag  |Kuptwon amSKALON EUpOG aKTWVIKAG Kivhong 0,017903| 0,46946
ElkovooTtolyeia
oAOKANpNC MAdkag  |Evtportia ALAUECOG JUVLOTaPEVN TOXUTNTA 0,012044 | 0,49417
ElkovooTtolyeia Turikd

, , Evtpon , AkTvikr Toyd ,030873 | 0,4324
OAGKANPNC TAAKAG VTPOTILO amSKALON KTLWLKN ToxuTnta 0,030873| 0,43240
ElkovooTtolyeia
oAOKkAnpnc mAdkag  |AvtiBeon (0°) ALAECOC JuvioTapévn TaxutnTa 0,012044 | 0,49417
ElkovooTtolyeia
oAOKkAnpnc mhdkag  |EVEpyeta (0°) AlAECOC JuvioTapévn TaxutnTa 0,025907 | -0,44475
ElkovooTtolyeia
OAOKANPNG MAGkag  |OHoloyévela (0°) |Aduecog JUVLOTAUEVN TOXUTNTA 0,014736| -0,48181
ElkovooTtolyeia
oAOKANpNC MAGkae  |AvtiBeon (45°)  |Alduecog JUVLOTAUEVN TOXUTNTA 0,012044 | 0,49417
ElkovooTtolyeia
oAOKAnpnc MAdkag  [EVEpyeLa (45°) ALAECOC JuvioTapévn TaxutnTa 0,025907 | -0,44475
ElkovooTtolyeia
oAOKANPNC TMAGKkag — |Ouoloyevela (45°)Adpuecog JuvioTapévn TaxutnTa 0,030873 | -0,43240
ElkovooTtolyeia
oAOKANpNG MAékae  |AvtiBeon (90°)  |Alduecog JUVLOTAMEVN TOXUTNTA 0,012044| 0,49417
ElkovooTtolyeia
oAOKAnpnc mhdkae  [EVEpyela (90°) ALApECOC JUVLOTAMEVN TOXUTNTA 0,025907 | -0,44475
ElkovooTtolyeia .
oASkAnpnC hdkae | DPOIOYEVEL A Giecog  [Suviotapévn TaxdTnTa 0,030873 | -0,43240

(90°)
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Q¢ npog to Q¢ npog to
Neploxn nAnBog Twv XPOvo ya | Kupatopopdég kivnong yia ta
evSladpépovtog | ELKOVOCTOLXEiWV KOs gwkovoototyeia (pixels) P p
1 Twv {Euywv KapSLaKO
ELKOVOOTOLXELWV KUKAO
ElkovooTtolyeia
oAdKANpNC MAdkag  |AvtiBeon (135°) |Aldpeoocg JUVLOTAMEVN TOXUTNTA 0,012044 | 0,49417
ElkovooTtolyeia . . ,
, TUTILKN AnoAutn D-T-S aktwvikn

: ' 3 135° , , ,030873 | -0,4324
0AOKANPNG MAGKAG voxétion (135°) arbKAon UETCT6TILON 0,030873| -0,43240
ElkovooTtolyeia
oAOKkAnpnc mAdkoag  [Evépyela (135°)  |Adueoog JuvioTapévn TaxutnTa 0,025907 | -0,44475
ElkovooTtolyeia ,

) : Opoloyevela , , .
OAOKANPNG TTAAKOG (135°) ALQPECOG JUVLOTAUEVN TaXUTNTA 0,025907 | -0,44475
MNavw emipavela . , ,

, , , TuTILKA ATtOAUTN D-T-S aKTWVIKNA
TAGLKOLG EAaylotn TLun amoKkALon HETOrTOTLON 0,036573 | -0,42004
MNavw emipavela
TAGKOG MéyLotn TN ALAUEDOG lfwvia tayxvTntog 0,007969 | -0,52824
N enupdve Turr anokhon | O AmOAutn D-T-5 aKtviki 0,043080 | -0,40769
mAdKoG L n amokALon LETATOTLON ! !
Navw emipavela
TAGKOG Kuptwon ALAECOC Afovikn TaxuTnTa 0,025907 | -0,44475
MNavw emipavela
TAGKOG Kuptwon AlAECOC AmoAutn Staunkng taxvtnta | 0,017903 | -0,46946
MNavw emipavela
TAGKOG KOptwon ALApECOG ATIOAUTH QKTLVIKA TaxUThTa 0,004978 | -0,54358
Navw emipavela
TAGKOG KOptwon ALApECOC JuVLOTaMEVN TOXUTNTA 0,002340| -0,58065
Navw emipavela TumKe
TAGKOG Kuptwon amoKALoN Fwvia evpoug kivnong 0,036573| 0,42004
MNavw emipavela Turk
TAQKOG EAaylotn Tiun amoKALoN EUpog Stapnkoug kivnong 0,043080| -0,40769
MNavw smipavela T .

' Aofotnta VTN D-T-S aoVIKH pETaTomMLON 0,025907 | 0,44475
mAdkag amokALon ! !
MNavw emipavela
TAGKOG KOptwon ALApECOC Afovikn TaxuTnTo 0,036573 | -0,42004
Navw emipavela TurKh
TAGKOG KOptwon lfwvia tayxvTnTog 0,012755| -0,50043

arokALon
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Q¢ tpog to Q¢ npog to
Neploxn nAnBog Twv XPOvo ya | Kupatopopdég kivnong yia ta
evSladépovtog | ELKOVOOTOLXELWV KAaOe gwkovootouxeia (pixels) P P
1 Twv {Euywv KapSLaKO
ELKOVOOTOLXELWV KUKAO
Endvw/katw
enmipaveleg MAGKAC R— RSI (petafl katw emudpavelog
Kall LYLOUG TUAMOTOG |MEyLoTn TIUA oméK)\nLon TAQKOG KoL UYLoUG TUpotog | 0,030873 | -0,43240
TOU TOLXWLLATOG VELTOVLKOU TNG TTAAKAG)
VELTOVIKA TNG TAQKOG
Endvw/katw
emupaveleg MAGKAC RSI (petafl katw emudpavelog
Kol UVLOL?C TUAUOTOG Méon T TUT'[lKn TIAGKOLC KO’LL UVLOUQ' TUAKOTOG 0,021606 | -0,4571
TOU TOLXWLOTOG arokALon VELTOVLKOU TNG MAAKAG)
VELTOVLKA TNG TTAGKALG
Emdvw/katw
emupAveLleg MAGKAG RSI (petagy katw enudpavelag
Kol UVLOL?C TUAUOTOG TUTUKE QroKALON TUT'UKY] TIAGKOLC KO’LL UVLOUQ' TUALOTOG 0,030873| -0,4324
TOU TOLXWLOTOG arokAon VELTOVLKOU TNG MAAKAG)
VELTOVIKA TNG TTAQKOG
Enavw/katw
eTuAVELEG TTAAKOG RSI (ueTagy katw emudpavelag
KoL uyLOqu THNHOTOG No€oTnTal TUT’UKY] TIAQK QLG Ko,u uvtouq’tunuatoq 0,043080 | -0,40769
TOU TOLXWHLOTOG arokAon VELTOVLKOU TNG TTAAKAG)
VELTOVIKA TNG TAQKOG
Emdvw/katw
emupAveLleg MAGKAG RSI (petagy katw enudpavelag
Kol UVLOL?C TUALOTOG Koptwon TUT'[lKn TIAGKOLC KO’LL UVLOUQ' TUAKOTOG 0,04308 | -0,40769
TOU TOLXWLOTOG arokALon VELTOVLKOU TNG MAAKAG)
VELTOVLKA TNG TTAGKALG
OmnioBla kat , _
gunpoobia uyn Nogotnta TUT,[LKn RS (u'staﬁu oruoletwv Kal, 0,004545 | 0,548279
, arokALon EUMPOCOLWY LYLWV TUNUATWY)
TUAMaTA
OrtioBlo uyieq TR EAaylotn Twun ALAUECOG ATIOAUTN aKTWVIKA TaxUTnTa 0,017903 | -0,46946
OnioBuo vyLeg Tunpa EAGyLoTn TWn AlQpECOC ZUVLOTOEVN TOXUTNTA 0,004978 | -0,54358
OmtioBLo LYLEG TUAKA | « . TuTuKr . . i
EAdaylotn Tiun amoKALoN AKTLVLKI TaxuTnTA 0,043080| -0,40769
OmtioB10 LUYLEG THAA |cy . TuTkA . A i
EAdaylotn Twun amoKALoN EUpOG aKTWVIKAG Kivhong 0,025907 | -0,44475
OmioBuo LYLEC TAK ey ooy | V77 AmoAUT D-T-5 axtvikn 0,001784 | -0,59300
amnokAlon pEeTaTOMIoN
’ r ’ , , T A , ,
OrtioBlo uyieq TR EAdylotn TLun UT,[LKn D-T-S ouviotapuevn petatornion|0,001784 | -0,59300
amokALon
OrtioBlo uyieq T Méylotn Tun ALAECOC Afovikn TaxuTnTa 0,001344 | -0,60535
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Q¢ npog to Q¢ npog to
Neploxn nAnBog TV XP()\'IO Y |KupatopopdEg kivnong yia ta 0 0
evdladEpovrtog ELKOVOOTOLXELWV KO glkovootoweia (pixels)
1 Twv {Euywv KapSLaKO
ELKOVOOTOLXELWV KUKAO
OrioBio LyLeC TR MéyLotn TN ALAUECOG ATIOAUTH QKTLVIKA TaxUTnTa 0,014736| -0,48181
OTioBLo UYLEC THAMA |y g . TUTTKE . . )
MeyLotn Tun amBKALON AKTLVLKN ToXUTNTA 0,021606| -0,45710

OmioBlo uyie THRHa Méylotn Tun TUT,[LKn ATTOAUTN QKTWVLIKI TaxuTnTa 0,036573 | -0,42004
amokALon

OmioBlo LYLEG AN |\ rev orn ry |1 V77 AmoAUT D-T-5 aktvikn 0,014736 | -0,48181
amnokAlon peTaTomon

OmtioBlo uyie THApe Méon Tun AlAECOC ATOAUTN aKTWVIKA Tax0TnTa 0,012044 | -0,49417

OmioBlo uyie THRHa Méon Tun TUT,[LKn AKTWVLK TaxUTnTO 0,009773 | -0,50652
amokALon

OmtioBlo uyie THpa Méon Tun TUT,[LKn ATTOAUTN QKTWVLIKN TaxuTnta 0,036573 | -0,42004
amokALon

OmnioBLo LYLEG THAMA Méon T TUT'[LKI’] AT[O)\U’U] D-T-S aktwikn 0,009773 | -0,50652
amnokAlon peTaTomnion

OmioBlo uyie THRHa TuTlKA aMOKALON  |ALdUECOC ATOAUTN AKTWVIKA TaxUTnTa 0,014736| -0,48181

OmioBlo uyieg THpa TUTUKA QMOKALON TUT,[LKn AKTWVLKI TaxUTnTO 0,000737 | -0,63006
amokALon

OmtioBlo uyie THpe TUTUKA QMOKALON TUT,[LKn ATTOAUTN QKTWVLKI TaxuTtnta 0,004978 | -0,54358
amokALon

OmioBlo uyie THpa ALAPECOC AlAECOC ATOAUTN aKTWVIKA TaxUTnTa 0,014736| -0,48181

OmioBlo uyie THAHa ALAPECOC TUT,[LKn AKTWVLKI TaxUTnTO 0,012044 | -0,49417
amokALon

OmioBlo uyieg THApa ALAPECOC TUT,[LKn ATTOAUTN QKTWVLIKN Taxutnta 0,036573 | -0,42004
amokALon

OnioBo UYLEG THAMO ALdIJ.EO'OC TUT'[l.Kf] AT[O)\U,'U] D-T-S aktwikn 0,006285 | -0,53123
OtOKALON pEeTaTomnion

’ r ’ , T A , ,

OmtioBLo LYLEC TUAME |5 )60 OTen OAw D-T-S petarémion 0,036573 | -0,42004
amokALon

OrtioBlo LVLEC TUANY |y ot ey || 7K AtGAUTN D-T-S vk 0,043080 | -0,40769
otOKALON pETATOMLION

JUUPWVA PE TN OTATLOTIKA avAAuconSpearmanomnwe autr mapoucldotnke oto Keddalalo
2,€vaG LeyAAoG aplBog SelkTwy Kivnong €xeL Tiunp-valuepeyaAltepn amno 5%. H tiun auti
pag opilel otL 6ev umopoUpe va Toug AABoupe umoYPn Hag KOBwWG EUMEPLEXOUV PEYAAN
TOavotTnta UNMOAOYLOTIKOU OPAAPATOG. OMOTE TA AMOTEAECUATA AUTWV TWV SEKTWY SV
UIopOoUV va xpnotpomnotnfouv yla va kabopioouv to av pio TAaKa ival acBeotomnotnuévn
| UN aoBeotomolnuévn.

MapatnpoUpe Aowtov otL and toug 1235 Seikteg kivnong mou avaAubnkav, povo ot 68
Selkteg mou mepl\apBavovtal otov [Mivakag 4] mopoucldlouv Mo ULKPN YPOMLKN
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OUOXETLON METAELU QUTWV KAl TOU av elval aoBECTOMOLNUEVEG | UN ACPBECTOMOLNUEVEG OL
0ONPWHATIKEG TIAAKEG.

3.2 Xoykpron pe péBooo block matching

ESw mpémel va avadEpoupe OTL oV Kal OL AMOAUTEG TIUEG P TNG OTATLOTIKAG AVAAUONG
Spearman yla toug ev Aoyw Oeikteg 6ev elval apkeTtd LUPNAEG, TO HIKPO HEyeBOG ToU
OTATLOTIKOU SElyMOTOG TTOU XPNOLUOTIOLNONKE HaG EMULTPETEL VA amodexBoU e OTL oL SEIKTEG
autol mapouaotalouyv evdeifelc Umapéng cuoxETiong.

Ta amotedéopata mou e€nxOnoav, ouykplOnKav HE TA QMOTEAECUATA TPOOHATNG
€peuvag[59].2tn peAétn autrh xpnolwuomowBnke alyoplBuog avaluong kivnong HE T
HEBodo tavtong mnepoxwv (Block matching technique) ywa v €faywyn Twv
XOPAKTNPLOTIKWY KIvnong Kal otn ouvéxela edappootnkav ws HEBodoL emAoyng
XOPAKTNPLOTIKWY TO Kpltplo tou Fischer (Fischer Discriminate Ratio - FDR) kal to
OTATLOTIKO KpLtrplo Wilcoxon Rank-Sum Test (WRS).

Itn ev AOyw €peuva, n epapuoyn Tou Kpltnpiou tou Fischer édwoe amoteAéopata yla thv
TN fdr Twv xapaktnpLloTikwy Kivnong kat emAéxbnkav 40 amod auTd Ta XaPaKTNPLOTIKA, T
omola giyav tnv uPnAotepn tun fdr. Me 6eSouévo OTL Ta XAPAKTNPLOTIKA LE UPNAOTEPEG
TWEg fdr mapouoialouv TV KOAUTEPN LKAVOTNTA SLAKPLONG, EAEYXONKE OV UTTAPXOUV KOWVA
XOPAKTNPLOTIKA Kivnong avapeca otnv mapoloa kal otnv npoavadepbeioa epyacia.

MapatnpnBbnke OTL UTIAPXOUV 8 XAPAKTNPLOTIKA Kivnong, Ta omoia otnv mopouoa UEAETN
€xouv p-value pikpotepn amo 0,05 kat €xouv uPnAn T fdr 6mwg autd umoloyiotnkav
and tov aAyoplBuo TauTiong MEPLOXWY OTNV €PEUVA TIOU €YLVE avadopd MPONYOUUEVWG
[Mivakag 5].

XapaKTnPLOTIKA Kivnong

Q¢ npog to Q¢ npog to
R nAn0og Twv XpOvo ya .
cbagiporog | CuovosToncioy | wage |HIOOREE NIRRT | ar
P ¢ 1 Twv {EVywv KopSLOKO X P
ELKOVOOTOLXELWV KUKAO
ElkovooTtolyeia . . .
. TuTILKA ATtoAutn D-T-S aktwikn

' I o
OAOKANPNG TTAAKOG Zuoyetion (135°) anéKhion LETOTOION 0,030873| 0,4588
Navw emipavela
TAQKOC MéyLotn TN ALAUEDOG Fwvia tayvtnTog 0,007969| 0,2589
Emdvw/katw
emupAveLeG MAGKAG RSI (petafl katw emidpavelag
Kol uytotfc TUAUOTOG Méon T TUT'UKV] TIAGKOLG KC'lL uytobcl TUAUOTOG 0,021606| 0,2295
TOU TOLXWLOTOG arokAon VELTOVIKOU TNG MAAKOG)
VELTOVIKA TNG TAQKOG
OmioBlo uyie THApa EAaylotn Twun ALAUECOC SuvloTOpEVN TayxUTnTA 0,004978| 0,2095
OrtioBio LyLEC THAKA MéyLotn TN ALAUEDOG ATIOAUTN QKTLVIKI ToxUTNTO 0,014736| 0,2027
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XapaKTnPLOTIKA Kivnong

Q¢ ntpog to Qg ntpog to
, nARBoG Twv Xpovo ywa .
n . . K
oot sian | (Hmeestiedancee |
p ¢ 1 Twv {Euywv KapSLaKO X P

ELKOVOOTOLXELWV KUKAO
OrtioBlo uyieq T Méon tiun ALApECOC ATIOAUTN QKTLVIKI TaxUTNTO 0,012044| 0,2009
OrtioBlo uyieq T TuTlKA aMOKALON  |ALdpECOC ATIOAUTHN QKTLWVLKA ToxUTnTO 0,014736| 0,2163
OrtioBlo uyieq TR ALAPECOC TUT,[LKn AKTWVLKI TaxUTnTa 0,012044| 0,3207

amokALon

Mivakoag 5: Xapaktnplotika kivnong mou eénydnoav and aAyoptduo avaiuong kivnong Ue t UEGodo onTikig
ponc kat Exouv p-value<0,05 kat Tt omoia €youv vPnAn twun fdr,6mwe autry uroAoyiotnke ano aiydptduo
kivnong ue pgdodo tauTIONG TEPLOYWV

Oocov adopad t pnEBodO Tou otatiotikou kpttnpiou Wilcoxon Rank-Sum Test (WRS), auto
eAEYXEL €AV LOXVEL N UTOBECN OTL SUO CUVOAX SELYUATWY TIPOEPXOVTOL OO KOTOVOUEG UE
loeg Slapéooug. H tun tng p-value mou umoloyiletal ekdppalel tnv mBavoTNTA AUTA N
unobeon va eivatl aAndng. Mikpeg THEG TG p-value avilotolyolv oe Loxupn duvatotnta
Sdlakplong. 2tnv mpoavadepBeioa pelétn [59], mapouciaotnkav 18 XopAKTNPLOTIKA
Kivnong ta omoia eiyav Tt p-value<0,05. XpnoLLOTOLWVTOC QUTA TA XQPAKTNPLOTIKA
SlepeuvnOnke n UMOPEN KOWVWV XOPAKTNPLOTIKWY Kivnong He autd mou e€nxbnoav otnv
napovoa HEeEAETN, Ta omola umoAoylotnkav Xpnolpomolwviag oAyoplbuo kivnong
Baolopévo otn puEB0SO OmMTIKAG pong. Ta 2 XapOKTNPLOTIKA Kivnong ToU ATAV KOwa Kol
oTLG SUo peAéteg mapouaotalovtal otov [Mivakag 6]

Mivakoag 6: Xapaktnplotika kivnong mou eénydnoav and aAyoptduo avaiuong kivnong Ue th HEGodo omTikig
ponc kat Exouv p-value<0,05 kat ta oroia €youv p-value<0,05 cUupwva ue to WRS, onw¢ avtd
unoloyiotnkav and aAyoptduo kivnong ue uéBodo TaUTIONG TEPLOXWV

L. -val {
XapaKtneLoTIKa Kivnong p-va ui::z‘é:‘:leuwv
Q¢ ntpog to Qg ntpog to
Neploxn su:xlict,zlt):::wv xpz;c;:m Kupatopopdég kivnong yia ta| Omuikyy | Tadtiong
evlLadépovtog A TV Zeuyiov KapSLaKs elkovootoweia (pixels) pofl |MEPLOXWV
ELKOVOOTOLXELWV KUKAO
ElkovooTtolyeia . . .
. TUTILK AnoAutn D-T-S aktwik
oAdKAnpne Mdkac  [Fuoxétion (135°) anéK}\”wn usmtér?wn f 0,030873| 0,0262
Endvw/katw
emupaveleg MAGKAC RSI (petafl katw emnudpavelog
KalL UYLOUG TUAATOG Koptwon TUT’[le'] TIAQLKOLG KOLL UYLOUG TUAMOTOG 0,04308 | 0,0309
TOU TOLYWLATOG arokAon VELTOVLKOU TNG TTAAKAG)
VELTOVIKA TNG TTAAKOG
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JUuPWVA PE TIGC TOPOTNPNAOEL OQUTEG Kol AapBdavovtag umodn To yeyovog OtL Ta
amoteAéopaTa TG Topoucag KoL tng mpoavodepBeioag peAEtng e€nxOnoav amod
oAyoplBuoug kivnong Paolopévoug oe SlopopeTikeG peBOdoug, odnyoupoote oto
ouumEpaopa OtTL oL Seikteg kivnong mou avaypadadovtal otov [Mivakag 5] kat otov [Mivakag
6] mapouctalouv uPNnAR KovoTnTA SLAKPLONG KoL EVOEXOUEVWG Vo UTTOpoUvV va
xpnowornowmnbouv  w¢  Kputnplo  SLAKPLONG  TwV  aBnpWUATIKWY  TAGKWV  Of
ooBeotonolnpEVeG Kal pn acPBeotonotnuéveg [Mivakag 5].
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3.3 Asikteg Kivnong

Ao toug deikteg kivnong autoU¢ mMou Tapouciacav T p HUIkpotepn amd 0,05 kot
nephappavovral otov [Mivakag 4], emA€éxOnkav autol TOU €ixav amoOAUTn TWUH TOU
OUVTEAEOTH OUOYXETIONG Spearman p peyaAltepn amd 0,5 kal apa mapouctdalouv tnv

ueyoaAUtepn ouoxétion. OL deikteg autol mapouoialovtal otov [Mivakag 7].

Mivakag 7:01 Seikteg kivnong ue tun p>0,5 yia p<0,05

Q¢ npog to Q¢ npog
MepLoxt nAn0og Twv 10 XpOvVOo Kupatopopdég Kivnong
p' XN €LKOVOOTOLXEIWV | yla KAOe YLOL TOL ELKOVOOTOLXELQL p P
evdiladépovrog \ , , .
N twv {euywv | KapSdLako (pixels)
£LKOVOOTOLXELWV KUKAO
ElkovooTtolyeia , , , , .
OASKANPNC TAAKAC MeyLotn Twun Awapeocog | FTwvia taxvtntag 0,012755 | -0,50043
I'Iayw empavea Méyiotn TN Aldpeoog | Fwvia Taxvtntag 0,007969 | -0,52824
TAGQKOG
MNavw emipavela . .
\ , ATOAUTN AKTLVLKNA
' K A , ,004978 | -0,54
TIAGLKOLG uptwon LOLECOG — 0,004978 0,54358
MNavw emipavela
TIAGKOC Koptwon Aldpeoog | Juviotapévn taxotnto 0,002340 | -0,58065
MNavw emipavela TurA
TIAGLKOLG Kuptwon amoKALoN fwvia toyvTnTog 0,012755 -0,50043
OmnioBia kat S RSI (petad omioBLwv Kat
EUMPOCOLa UYL No&otnta , . EUMPOCOLWY UYLWV 0,004545 | 0,548279
, amokALon ,
TUAMOTA TUNUATWVY)
Sp?ﬁlﬁzw UYLES EAdlotn Tiun Aldpeoog | JuvioTtopévn tayxutnto 0,004978 | -0,54358
' ' , , | Tumh | AmoAutn D-T- ;
OT['LOGLO UYLEG EAGoT TULh ur,uKn rco)\u,tr] S QKTLVLKN 0,001784 | -0,59300
TUAHA amokALON | HETOTOMLON
OmnicBio uylég , , TuTukn D-T-S cuvioTOpEVN
, EAGxloTn TLUN , , 0,001784 -0,59300
TUAHA amoKALON | HETOTOTLON
Sﬂﬁzw OVLES Méyotn Ty | Adpecog | Afovikr TaxUTnTog 0,001344 | -0,60535
OnioBlo uytee Méon T VKN Akt Taydtna 0,009773 | -0,50652
TUApQ otOKALON
' ' , , Turuky | AméAutn D-T- ;
OT['LOGLO UYLEG Méon T ur,uKn rco)\u,tr] S QKTLVLKN 0,009773 | -0,50652
TUAHA amokALON | HETOTOMLON
{ S T ] T ) , .
OnioBlo uytee VTN VTN Akt Taydtna 0,000737 | -0,63006
TUAMA otOKALON OTtOKALON
OT[’LOGLO UYLEG TUT'[LKI] TUT'[LKI] Arto,)\urr] OKTLVLKN 0,004978 | -0,54358
TUAMA oTtOKALON amnokAlon | tayxvutnta
' ' , Turuky | Améiutn D-T- ;
OT['LOGLO UYLEG Aduecoc ur,uKn rco)\u,tr] S QKTLVLKN 0,006285 | -0,53123
TUAHA amoKALON | HETOTOMLON
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Ano tov [Nivakag 7] mapatnpoUpe OTL amd 6Aoug Toug SeIKTEG, auTol ou mapouctalouV
N MeyaAltepn ouoxETlon adopoUv €ELKOVOOTOLXElD OTO OMIOOl0 UYLEC TUAMA TNG
KApWTLOIKAG aptnplag, TNV mavw emidpavela TG abBnpWHUATIKAG TAAKOG KAl TNV KOATW
TP AVELA TNC AONPWHATIKI G TTAAKOG

Eniong, mapatnpolpe OtL 1o peyaAUtepo MARBOC Twv SelKTWV TAPouolalel apvnTikn
OUCXETLON KaL LOVOV €vag tapouolalet BeTik).
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4 Xvumepaopato,

210 KepaAalo auto yivetal avadopd ota anoteAéopata mou e€nxOnoav amo tnv eKTEAEON
Tou aAyopiBuou tnG avaluong kivnong kot amd tnv okKOAoubn OTATIOTIKN avaAuon.
Eniong, avadEpovtol TQ CUUMEPACUATA TIOU TIPOKUTITOUV QMO TA QMOTEAECUATA TNG
HEAETNG, TOOO yla Ta amoTeAEopaTa Tou ARdOnKav yla toug Seikteg kivnong mou adopouv
NV Klvnon, tn HETATONMION Kal TNV ToxUTNTa TwV EIKOVOOTOXElwv ylo KABs meploxn
evéladépovtog, 600 Kal yla 0Aoug Toug mbavouc deikteg mou e€nxBnoav wg mbavol yla
TO XOPAKINPWOUO ploG abBnpwpatikng TAAKAC WG aoPectomolnuévnNG N HUNn
aoBeotomnolnuévng. Emiong, €monuoivovtol OpPLOUEVEG CNUELWOELG OXETIKA HE TIOAVEG
HUEANOVTLKEG EMEKTACELG TNG EPYAOLAC.
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4.1 Ilepropropoi TpEYovoUS EPYUOLOS

Av kot 0 aAyoplBuog avaiuong kivnong Sivel kaAd amoteAéoparta, n xpHon Tou eivat
SUokoAn AOyw TNG OQVAYKNG XELPOKIVNTOU KABOPLOPOU TwV 0plwv TwV abnpwuoTkwyV
TIAQLKWV.

Mpénel va onuelwBel OTL Ta amoteAéopata tng UEAETNG Baciotnkav oTov XElpokivnto
KaBopPLOMO TwV 0oplwv Twv aBNPpWUATIKWY TAOKWY HE BAon TIC EMIONUOCUEVEG OO
e€eldikevpévo LaTpd elaotoypadies. O XELPOKIVNTOC QUTOC KoBoplopdg meplhapPavel
karotla mbavotnta odaipatog and AdBog Tou xpriotn, To omoio opAApa eVOEXOUEVWG Va
eNMnpPealel Ta anoteAéopata mou e€nxBnoav amnod tov adyoplduo kivnong.

EnutAéov, mpémnel va avadepbel OtL Ta anoteAéopata mou e€nxOnoav amo Tn OTATLOTIKN
avaAuon mopoucldlouv UIKPO CUVTEAEOTH OUOXETIONG. QOTOCO Ot €val cUOTNUA OTWG
elval n kapwtidikn aptnpia, omou n popdoloyia alalel and acBevy oe acbevr), ol
OUVTEAEOTEG GUOYXETLONG TToU AndOnkav pmopouv va BewpnBoulv emapKeig yla Tnv e€aywyn
CUUTEPACUATWY O OTL adopd Ta HeYEON kivnong twv SladopeTkwWY abnpWUATIKWY
TIAQLKWV KOLL TO XOPOKTNPLOMO QUTWY OE O.0BECTOMOLNUEVEG ) LN ACBECTOMOLNUEVEG.

4.2 XyoMoonOg ATOTEAECUATOV

JUpdPwva He Ta anoTeAéopata ou eEnxOnoav amod tnv mapoloo HEAETN KAl TNV EKTEAEDN
Tou aAyopiBuou kivnong, MpokUTTeL OTL and toug 1235 deikteg kivnong, mou e€nxBnoav
amno tnVv ektéEAecn tou alyopiBuou kivnong, oL 68 mapoucLalouv CUCYXETLON OXETLKA LE TOV
av elval aoBfeotonolnuévn N un acPfeotomolnpévn n abnpwuatikn mMAdka. Aaupavoupe
unoyn Toug 68 deikteg kivnong mou mapoucialovtal otov [MNivakag 4], kaBwg avtol £xouv
T p-valuepikpotepn amd 5% mou éxoupe BewpPnoeL WG MOCOOTO CNUOAVTIKOTNTOC.

Av KOl TO TTOOOOTO OCUCXETLONG TIOU TOPATNPELTAL €(val OXETIKA WULIKPO, TApOAA QuUTA
umopoU e va Bewpriooupe, AOyw Tou PLkpoU e€eTalopévou SelyaTog Kol TwV 0GoAUATWY
TIOU TIPOKUTITOUV Qmo Tto Oedopéva TNG €eKTEAEONC TOU OAyOplOpoU Kivnong, wg
LKOVOTIOLNTLKO YLO TNV EEQYWYI) CUUMEPAOUATWY.

JUpudwva HE Ta amoTeAéopata mou AdBape amod Tnv ektéAeon tou alyopiBuou kivnong,
OAAG KoL OO TA ATIOTEAECUATA TNG OTATIOTIKAG QVAAUCNG TIOU TIPOYHOTOTOWONKE o€
OUTA, TIAPATNPOUUE OTL YLot OPLOUEVOUG SEIKTEC O CUVTEAEDTHC CUCXETLONG p Elval BeTIKOG
KOl yla. GAAOUG apvNTLKOC. OETIKOC CUVTEAEDCTIG CUOXETLONG ONUALVEL OTL OTAV AUEAVETOL N
pio petaBAntn av€avetal kot n GAAN, EVW apvnTIKOC OTL OTaV AuEAVETAL N (ia HeTaBAnTh n
GAAN HELWVETAL. ITNV MEPIMTWON TNG AVAAUCHG HaC, N Kia LETOBANTH TTOU XPNOLUOTIOLOUUE
elval ta Kkatd moOoco elval oL aBnpWUATIKEC TAGKEC OOPECTOTMOLNUEVEG N UN
aoBeotomnolnuéveg. Exovtag anodwoel ot aoBe0TOMONUEVEG TTAGKEG TNV TN 0 Kal tnv
TN 1 otig un acPECTOMOLNUEVEG TAAKEG OONYOUUAOTE OTO CUUMEPOCUA OTL OTAV €Va(g
OUVTEAEOTNG OUOYXETLONG £lval BETIKOG TOTE Ba TPEMEL N Un aoBeoTomolnpuévn MAGKA va
€XEL peyaAltepn T (katd amoAutn Twn) deiktn kivnong o€ oxéon HE TNV
aoBeotomnolnuévn mAdKa. Avtiotpoda OTAV O GUVTEAECTIG CUCXETLONG ELVOL QPVNTIKOG
TOTE QUTO ONMALVEL OTL O CUYKEKPLUEVOC BEIKTNG KlvnoNng elval LeYaAUTEPOG (KATA amoAutn
W) otav n abnpwpatikn MAAKA €ival aoBEcTOMOLNUEV.
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Aappavovtag umoyn Ta MOPAMAVW Kol avaAUOVTOG Ta QMOTEAECUOTA TNG OTOTLOTIKAG
avaluong mou ¢aivovtal otoug [Mivakag 4] kat [Mivakag 7] UmopoUUe va €EAYOUUE
OPLOMEVOL  CUUTIEPACHATA  OXETIKA HE TA  KWWNUOTIKA  XQPOKTNPLOTIKA — TWV
00BeCTOMOLNUEVWY TTAOKWYV EVOVTL TWV LN A0BECTOTMOLNUEVWV.

MapatnPWVTag Ta AMOTEAECUATA TNE AVAAUCNG KivnoNg yLa TOL ELKOVOOTOLXELD OAOKANPNG
™G aBNPWHATIKAG TAGKAC TOPATNPOUUE OTL N MEYLOTN TWUH, N HEON TN, N TUTUKA
artokAlon, n Siduecog, n evépyela (0°), n opoloyévewa (0°), n evépyea (45°), n
opoloyévela (45°),n evépyeta (90°), n opotoyévela (90°), nevépyeta (135°), n opoloyévela
(135°) kat n ouvoxétion (135°) twv kupatopopdwyv Kivnong wg mpog to MARBog Twv
ELKOVOOTOLXELWV €XOUV APVNTIKO CUVIEAECTH) OUCXETIONG KAl AP0 Ol TIUEG QUTWV TWV
SelkTwy Kivnong elval HeyaAUTEPEG YL TIG O.OPECTOMOLNUEVEG 0ONPWHATIKEG TTAAKEG OE
OoXéon ME TG un aoPeotomolnuévec. AvtiBeta, n Aofotnta, n KUPTWON, N EVIPOTIA, N
avtiBeon (0°), n avtiBeon (45°), n avtiBeon (90°) kat n avtibeon (135°) twv
KUUATOHOPGWVY KivnNong wg mpocg To MANB0G TwV ELKOVOOTOLXELWV €XOUV BETIKO CUVTEAEDTH
OUOXETLONG KOl ETIOUEVWC, OL TILEG AUTWV TWV SELKTWV Kivnong elvol HEYOAUTEPEC YLA TIG
un aoPBeotonolnpuéveg MAAKEG o€ oXEon UE TIC acBeotomolnuéveg [MNivakag 8].

Mivakag 8: Ae(KTEG KUUATOUOPPWYV KIVNONG w Tpo¢ To MANT0C TwV ELKOVOOTOLYEIWYV YL T ELKOVOOTOLYELX
0A0KANPNG TNG ATNPWUATIKIG TTAAKAG TTOU TToPOoUCLAlOUV aPVNTIKOUG Kol JETIKOUG OCUVTEAECTTEG OUTXETLONG

Agikteg KUpaTopopdwWv Kivnong wg npog To ZUVTEAEOTAG AcBeoTtomnounuéveg
TANO0C TWV ELKOVOOTOLXELWV OUOXETLONG TAGLKEG

* péyotn A

® pEon TA

e  TUTIKN amokAlon
e SlApeocOG

e evépyela (0°)

e opoloygvela (0°)

e cvépyela (45°) ApvnTiKog MeyaAUTEPEG TIHEG
e opoloyevela (45°)

e cevépyela (90°)

e opoloyévela (90°)

e cevépyela (135°)

e opoloyévela (135°)

e guoygtion (135°9)

e Aofotnta

e Kiuptwon

e Evtpornia ’ ’ ,
e avtiBeon (0°) OeTIKOg Mikpotepeg TILES
e avrtiBeon (45°)

e avtiBeon (90°)

e avrtiBeon (1359)

Avtiotolya av AdPoupe wg Teploxn evOLOPEPOVTOC TA ELKOVOOTOLKEID TNG TAVW
erupavelag tNg abnPWHATIKAG TTAAKAG TAPATNPOUME OTL Ol HOVASIKEG KUUOTOUOPDEG
Kivnong mou €xouv BeTIKO CUVTEAEOTH CUOXETLONG p €lval N KUPTwOoN (wg Pog to mMANB0¢
TWV ELKOVOOTOLXELWV) TNG TUTILKAG OITOKALONG (WE TIPOG TO XPOVO yla KaBe kapSlakd KUKAO)
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NG ywviog tou elpoug TG Kivnong, kabwg kat n Aofotnta (w¢ mpo¢ to MARBog Twv
€LKOVOOTOLXELWV) TNG TUTUKNAG ATOKALONG (WE TTPOC TO XPOVO yLa KaBe kapSlakd KUKAO) TNG
D-T-S afovikn¢ PeTaTOmMIoNnG. Apa, ylo auTéC Tig SUo KupatopopdEC kivnong Byaloupe to
CUUMEPAOUA OTL £XOUV PEYAAUTEPN TIUN OTOV €lval pun aoBeoctomolnpévn n abnpwUaTIKA
TTAAQKQ O€ OX£0N UE TO AV NTav aoBeoctonolnuévn.

Ooov adopd TNV nepLoxr evOLOAPEPOVTOC LETAEY TWV EMAVW/KATW EMLPAVELWV TTAAKAG KOl
UYLOUC TUAMATOC TOU TOLXWHATOC YELTOVIKA TNG TMAAKACG OpATNPOUUE OTL OAoL oL SeIKTEC
Kivnong, Toug omoloug UmopoUpe va AdBoupe umoyn HaG oTa anmoteAéopata, £XOUvV
0PVNTIKO CUVTEAECTH CUCYXETLONG KAL AP0 EXOUUE UEYOAUTEPEC TLUEG YLOL AOBECTOTIOLNHEVN
0OnpwHATIKA TTAAKO OE OXEON HE TN KN AoBECTOMOLNUEVN.

‘Evag akopa Seiktng Kivnong mou pmopoUpe va Adfoupe umoyn pag adopd Tnv mePLoxn
evOLAPEPOVTOC yLa Ta OTtioBLa Kol EUIPOCOLa YL TUAMOTO TNG KAPWTLSLKAG apTnplag Katl
avadépetal otn Aofotnta (wg mMpo¢ To TMANBOC TWV ELKOVOOTOLXELWV) TNG TUTIKAG
amokALoNG (WG MPOG To XPOVo yla KABe KApSLOKO KUKAO) TNG aKTVIKNAG Tapapopdwaong
(RSI). O ouvteAeoTr¢ CUOXETIONG AUTOU TOU Selktn €ival BeTIKOG KAl AP CUUTEPAIVOUE
OTL N TUTILKI ATtOKALON TNG AOEOTNTAG TNG AKTLVLKNAG MApapopdwong ival peyaAltepn otav
N aBnPwUATIK TTAAKA €lval pn acBecTomoLNUEVN.

H teAeutala meploxr evllad£poviog yla TNV omoia pmopoUue va AdBoupe umoyn ta
QIMOTEAECMATA TNE OTATLOTIKNAG avaAluong adopd To omnicOlo UYLEG TUNO TOU apTNPLAKOU
TOLYWHOTOG TNG KapwTtidag. Ma autr tnv meploxn evOlapEPOVTOG OAEG OL KUUATOUOPPEC
Kivnong mapouctdlouv apvnNTIKO CUVTEAECTH CUOYXETLONG KOL APA OL UEYAAUTEPEG TUUEG
(koTd amOAUTN TLUN) TAPATNPOUVTAL OE ACBECTOMOLNUEVEG 0ONPWUATIKEG TIAGKEG.

T€Aog, Ba mpénel va avadpepBoUpe CUYKEKPLUEVA OTA LEYEDN TwWV Kupatopopdwyv Kivnong
HEOW TWV OTOLWV UTTOPOUE EUTELPIKA VA avTIANPBoU e TV Kivnon evog owpatog. TETola
HEVEDN lval n péon, n KEYLOTN Kal N EAAXLOTN TN, N SLAPECOG Kal N TUTILKA arokALon ¢
HETATOMLONG, TNC KIvnong tTNG TaxUTNTOG TWV ELKOVOOTOLXELWV, OTNV EKACTOTE TIEPLOXN
evllapEpovrog.

MNa Ta EKOVOOTOLXEL OAOKANPNG TNG OONPWUATIKAG TAAKOG TAPOTNPOULE OTL Ta
OUVKEKPLUEVO UEYEDN (Yo 6ca pmopolpe va AdBoupe umoyn pHag omo Tn OTATLOTLKA
oavaiuon) TG ywviag toxutnTag, TNG AKTWIKAG TaxUTNTag, TNG OMOAUTNG OKTLVLKAG
TOXUTNTOC Kal TNG amoAutng D-T-SAKTWIKAG UETATOTIONG £XOUV OPVNTIKO OUVTEAEOTH
OUOYXETIONG KOl APa €XOUV HEYOAUTEPEC OTMOAUTEC TIMEC Yl OOPBECTOMOLNUEVEG
0ONPWUATIKEC TAAKEC. AMO OUTO OUUTEPAIVOUPE OTL OTA  ELKOVOOTOLXElD TwV
ooBeoTonolnpéEVWY aBNPWHATIKWY TTAOKWY TIAPoUCLAleTal pia auénpévn KvntikotnTa o
OX£0N UE TIC N aoPBE0TOMOLNUEVEC.

Ma T €LKOVOOTOLXELD TNG MAVW EMLPAVELAC TNG TMAAKAC N €Adxlotn TN (w¢ mpog to
TIANB0C TWV ELKOVOOTOLXEIWV) TNG TUTILKAG AMOKALONG (WG TIPOC TO XpOvo yla KaBe kapdlako
KUKAO) TNG amoAutng D-T-S aKTLWVIKAG LETATOTLONG, N LEYLOTN TN TNS SLAUECOU TNG YWwViag
TOXUTNTOC KOl N TUTIKN OTTOKALON TNG TUTIKNG OMOKALONG TNG amoAutng D-T-S aktwikn
HETATOTLONG €XOUV OPVNTIKO OUVTEAEOTH] GUOYXETLONG, OTWG KOL N €AAXLOTN TN TNG
TUTILKNC QTTOKALONG TOU €UPOUC TNG SLAUAKOUC KIivnong Kal EMOUEVWC, €XOUV HEYOAUTEPN
TIUA yla aoBeotomnolnpuéveg aBnpwpaTikeG MAAKeG [Mivakag 9].
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Mivakag 9: AeiKTeg Kivnonc yLa T ELKOVOOTOLYELA TNC TAVW ETLPAVELAC TNG TAXKAC OTTOU 0POPOUV TN
UETATOTLON KAL TNV TXUTNTA

Q¢ ntpog to
nAfR6o¢ twv Q¢ ntpog to Kupatopopdég kivnong | suvteleotric | AoBeotonoinpéveg
ELKOVOOTOLXELWV| XPOVO yLa KAOE | YL T ELKOVOOTOLXELQL GUOXETLONG TAGKEC
 Twv {EUYywV | KOPSLOKO KUKAO (pixels)
£LKOVOOTOLXELWV
EAaxiotn T |{Turmikn amokAlon AT[O)\U’U] D-T-S aktwikn ApvnTkog | MeyahUTepe TEG
HETATOTLON
Méylotn T |Aldpecog Ffwvia tayxvtntag ApvnTikog | MeyahUTepeq TieG
TuTtkr artOkALen TUTTLK omtOKALon AT[O}\U,m D-T-5 aktvikn ApvnTkOG | MeyoAUTEPEG TES
HETATOTLON
EAaylotn T [Turkn amokAlon [EUpog Stapnkoug Kivnong ApvnTikog | MeyahUTepeg TiHeG

ErmutAéov, n péylotn T, N HEON TIUA KOL N TUTIKA OMOKALON (w¢ Ttpog to mARBo¢ Twv
£LKOVOOTOLXELWV) TNE TUTILKAG AmOKALONG (wW¢ POg To XpOVo yla KaBe kapdlakd KUKAO) TG
OKTWVIKNG Ttapapopdwong (RSI) petall tng katw emidpAavelag tnN¢ MAAKAC Kol TOU UYLOUG
TUAMOTOC YELTOVIKA TNG TAAKAC, £XOUV OPVNTIKO OUVTEAECTH] CUOYXETIONG KOl Qpa
HEYAAUTEPN QTOAUTN TLUA YO T OOBECTOMOLNUEVEG AONPWHATIKEG TTAAKEG. AUTO HOC
obnyel oto cuumépacpa OTL UTIAPXEL UEYAAUTEPN TAPAMOpdwWOn Kol EVOEXOUEVWG
KLVNTIKOTNTA HETAEL TOU UYLOUG LOTOU KOl TNG KATW EMLPAVELOG TNE AONPWUATIKAC TTAAKAC

[Nivakag 10].

Mivakag 10:Acikteg kivnong UETaéU THNC KATW ETMILPAVELAC TNG TAXKAG KAL TOU UYLOUG TUNUATOG YELTOVIKA TNG
TIAdKaC OTTOU APopOoUV TN UETATOTLON KaL TNV TaxUTNTA

Q¢ npog to
et i Koosondis oman i 2 poeromoives
) XELWY) XPOVO YL K o elkovooTolyeia (pixels) | CUOXETONS TAdKeg
N Twv {euywv | KapdLakd KUKAO
ELKOVOOTOLXELWV
RSI (petafh mAdkag otnv
Méyiotn tury  [Turukn amokAlon K empaveLa Karuvlous | Apvnikog - MeyahUtepeg Tipeg
T OTOG YELTOVLKOU TNG
TAQKOG)
RSI (petafh mAdkag otnv
Méon T TuTK ardKALon KOlTIw erudavela KGL'UVLOUQ ApvnTkog |MeyaAUTeEPEG TUUES
T OTOG YELTOVLKOU TNG
TAGKOG)
RSI (petafh mAdkag otnv
TuTiKA aOKALON|TUTIKI AmOKALon Kat,w empavela KO(L'UVLOUQ Apvntikog - \MeyahlTepec TIuEG
T OTOG YELTOVLKOU TNG
TAdKOG)

Ytov [Mivakag 11] meplapPBavovtal ot Seikteg Kivnong mou avikatontpilouv tnv kivnon,
TOXUTNTO KOL METATOMION Yld TA €LKOVOOTOLXEld Tou omicBlou uyloUG TUAUATOG Tou
0pTNPELAKOU TOLXWUOTOG.
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MapatnpoUpe OtL N eAdxLotn TN (wg mpog to MARBOG Twv €lkoVooToLXEiwV) TN Slapéoou
(wg mpog To Xpovo yla KABe Kapdlakd KUKAO) TNG amOAUTNG AKTLVIKNAG TOXUTNTOG KAL TNG
OUVIOTOUEVNG TOXUTNTAC €XOUV OPVNTIKO OUVTEAECTH) OUCXETIONG KOl EMOUEVWG
HEYAAUTEPEC TIUEC TTAPOUCLAIOVTOL OTIC ACPBECTOTOLNUEVEC TTAGKEC.

Mo tnv eAaxLotn TN (wg mPog To MANB0C TWV ELKOVOOTOLXELWV), OL TUTIKECG ATIOKALOELS TNG
OKTWIKAG TaXUTNTOG, TOU €UPOUC QKTWIKAG Kivnong, tNG amoAutng D-T-SaKTWIKAG
HETATOTIONG Kal Ttng D-T-SouvioTapévng HETATOMIONG, £€XOUV QPVNTIKO OUVTIEAEOTH
OUOCXETLONG KOl ETMOMEVWG, UEYOAUTEPECG TIUEG VLA TIG AOBECTOMOLNUEVEG OONPWUATIKEG
TIAQLKEG.

H péylotn tun twv Slapéowv tng afovikng TaxUTNTOG KAl TNG AmOAUTNG QKTLVIKAG
TAXUTNTOG £XOUV KOL UTEG OL KUMOTOMOPGDEG KIvNong apvnNTIKO CUVTEAEOTH) CUCXETLONG KOl
KT EMEKTAON LEYOAUTEPEG TIUEG OTLC ACBECTOMOLNUEVEG AONPWUATIKECG TTAAKEG.

Ol MEYLOTEC TIMEC TWV TUTILKWV QMOKAIOEWV TNG OKTWIKAG TaxUuTnTag, Tng amoAuTng
OKTLVIKNC TaxLTNTAC Kal TG anoAutng D-T-S petatdniong nmapouotdlouv Kol QUTEG UE TN
OElPA TOUC OPVNTIKO OUVTEAECTH) OUOXETIONG KoL APa  HEYAAUTEPEG TIUEG OTLG
ooBeotonolnuéveg TAAKeG. To (6o oupPaivel Kat pe tn HéEon T TG SlLapéoou NG
QamOAUTNG KTLWVIKAG Taxutntaghivakag 11.

AvtioTolya Kol Ol HECEC TIMEC TWV TUTILKWV OTTOKAICEWV TNG QAKTWVIKAG TAXUTNTAC, TNG
OMOAUTNG OKTWIKAG ToXUTNTAC KoL TNG amoAutng D-T-S  OKTWIKAG HETOTOMLONG
mapouotalouv 0pvVNTIKO CUVTEAECTH CUOXETIONG KOL ETOMEVWG, UEYAAUTEPEC TUUEG OTIC
00BECTOMOLNUEVEG OONPWUATIKES TTAAKEC.

To (8lo mapatnpeltal KoL otV TUTIKA amoOkALon TG SLPECOU TNG OMOAUTNG OKTLVIKNG
TOXUTNTOC, AAAQ KOL OTLC TUTILKEG OTTOKALOELG (WG TTPOC TO MARBO0G TWV ELKOVOOTOLXELWV) TWV
TUTIKWV OTOKALOEWV (WG TPOG TO XPOVOo, yla KABe koapdlakd KUKAO) TNG OKTLVIKNAG
TOXUTNTOC KOL TNE AMOAUTNG OKTLVIKAG TaXUTNTAC.

Eniong, apvntikol ouvteAeotég cuoxE€Tong mapatnpouvtal otn Slaueco (WG mPog To
TANBO0G TwV €lkovooTtolxeiwv) Tng Stapéocou (wg mMPog To XpoOvo, yla KABe kapdlako KUKAO)
NG amOAUTNG AKTWVIKAG ToXUTNTAG, KABWE Kot oTIg SLECOUC TWV TUTIKWY OmMoKAloEwyY
NG AKTLVIKAG ToXUTNTAG, TNG AMOAUTNG AKTLWVLKNAG TaxUTNTAC, TNG ardAutng D-T-S akTvikng
HETATOTLONG KAl TNG OALKN G D-T-S petatonong.

TENOG, ApPVNTIKOG OUVTEAEDTNC CUOXETIONG TIAPATNPELTOL KAl ylot TNV EAAXLOTN TN TNG
TUTILKAG ATIOKALONG TNG artOAUTNG D-T-S QKTLVIKNG UETATOMLONG.
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Mivakag 11: AsikTec kivnong mou avTtikatontpilouV TNV Kivnon, TaxUTNTA KoL UETATOTLON YLd Ta
£lkovoatolyeia Tou omioBtou vyloUg TUNUATOG TOU aPTNPLAKOU TOLWUATOS

QTOKALON

ALApECOC

ATIOAUTN QKTLVIKI TaxUTNTO

Qg ntpog to
nARBGo¢ Twv
su((:))‘:/o'o:((:t‘)’(sm Qg Ttpltt)::zexspovo Kupatopopdéc Kivnong yia ithsil\sotnq AoBaotottomusvsq
n \ Y . . Ta elkovootolyeia (pixels) GUOXETIONG TA ke
{evywv KapSLaKO KUKAO
ELKOVOOTOLYEL
wv
EAdxiotn Tiun  |Aldpecog ATOAUTN QKTLVLKN TaXUTNTO ApvNTIKOG | MeyoAUTEPEG TIEG
EAaxiotn Tiun  |AlGpecog JUVLOTOMEVN TaxUTNTA Apvntiog | Meyahitepec Tuue
P —|
EAGyxiotn T [Turkn amtdkAlon  |AKTWVLKA TaxUTnTa ApvnTikog | MeyoUTepeq TIue
EAGyiotn T [Turkn amtdkAlon [EUPOG OKTLVIKAG Kivnong ApvNTIKOG | MeyoAUTEPEG TIEG
EAaxlotn Tiun  [TUTILKA amOKALoN AT[O}\U,U] D-T-5 aktwvun ApVNTIKOG | MEeYOAUTEPEG TULES
petatonion
EAaxiotn Twun [Ttk amokALon D-T-5 ?uvmmusvn ApVNTIKOG | MEeYOAUTEPEG TULES
METOTOMION
P ——§—§—§—S—S—S—§—§—§—S—S——M§§
Méylotn T |Aldpecog Afovikn TaxuTnTa ApVNTIKOG | MEeYOAUTEPEG TULES
Méyilotn Tiun  |ALdpecog ATOAUTN QKTLVLKN TaXUTNTO ApVNTIKOG | MeYOAUTEPEG TILES
P ——§—§—§—S—S—S—§—§—§—S—S——M§§
Méylotn T  [Tutkn amokALon  |AKTIVIKA TaxUTtnTa ApvnTikog | Meyahutepes TiEq
Méyiotn Tiun  [TuTtkr) amokAon |ATTOAUTN aKTLWIKEA TaxUTnTa ApVNTIKOG | MeYOAUTEPEG TILEG
, , , , ATC D-T- ) - ] S
Meyiotn Ty [TUTIKA amOKALon no}\u'tr] S AKTWLKI] ApvnTikOG | MeyahUTepeg Tiueg
METOTOMION
P ——§—§—§—S—S—S—§—§—§—S—S——M§§
Méon Tun ALAECOC ATIOAUTHN QKTLWVLKA ToxUTnTO ApvnTikog | MeyaAUTEPES TULES
P —|
Méon Tun Turtkn) atdkAlon  |AKTVLKN TaxuTtnTa ApvnTikog | MeyolTepeq TIue
Méon tun Turtkn amdkAlon |ATOAUTN aKTWVIKA ToxUTnTa ApVNTIKOG | MeYOAUTEPEG TILEG
Méon Tt Tumu amoKkhion AT[O?\U’TH D-T-S aKktwikn ApvnTIKAC | MeyaAUTEPEC TUEC
METOTOMION
P ——§—§—§—S—S—S—§—§—§—S—S——M§§
TuTuKA ApvnTikOG | MeyaAUTEpPEC TILEC
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Q¢ npog to
nARBGog Twv
su((:))‘:/o'o::t‘)l(s( Qg np&c:ge)(;évo Kupartopopdéc Kivnong yia Zuvrsi'\sotr']q AoBsorm"tomp.évsq
n \ M . . ta ewkovootolyeia (pixels) | FYOXETONSG TAGKEG
{evywv KapSLako KUKAO
£LKOVOOTOLYEL
wv
TUT,[LKn TUTILKA OTTOKALON  |AKTIVIKA TaxuTtnTa ApvnTikog | MeyahuTepe Tiue
QTOKALON
TUT,[LKn TUTILKA OITOKALON  |ATLOAUTHN QKTLWVLKA ToxUTnTo ApvnTikog | Meyahutepes TiEq
QTOKALON
e —
ALAPESOC AlApECOC ATIOAUTHN QKTLWVLKA ToxUTnTO ApvnTikog | Meyahutepes TiEg
ALAPESOC TUTILKA OTTOKALON  |AKTIVIKA TaxuTtnTa ApvnTikog | MeyahuTepec Tue
ALAEDSOG TUTIKA OITOKALON  |ATLOAUTH OKTWVLKEA ToXUTnTO ApvnTIKOG | MeyahuTepeg TIHES
, o AmoAuTn D-T- ' : ' :
Aldgcoc TUTIKA artoKALoN TEO)\U,TFI S aKTWVIKN ApvNTIKOG | MeyaAUTEPEC TUUEG
petatonion
ALAEDSOG TuTikn artokALon |OALkr D-T-S petatomion ApvnTikog | Meyahutepes TiEq
P ——
ArtoAuTn D-T-S aKTwviKr ApvnTikoG | MeyaAUTepEC TIEC

EAaxlotn TLun  [TUTILKE ammOKALoN

LETOTOTMLION

Ao T TOPAMAVW TOPATNPOUUE OTL, 60ov adopd TUAUATA Tou omicBlou uyloug
0pTNPELAKOU  TOLXWHOTOG, OTIG TEPUTTWOEL TOU N oBnpwpatiky TAAKa  €ival
00Be0TOMOLNUEVN N AKTWVIKN TaXUTNTO KOL N OKTWIKA METATOMLON €lval HeyaAUTEPES OE
OXECN ME TIC MEPUTTWOELG TWV KN ACBECTOMONUEVWY 0ONPWHATIKWY TAAKWV.

4.3 ESayoyn Zopnepoocpnatmy

Mapatnpwvtag kol avalvovtag ta video umepnxwy, Stamotwbnke OTL mapouactalovray
TPOBARUATA O AUTA TIOU ameLkovilouv Povo évav KopSLako MAAUO KoL O OpLOPEVA OTa
omola n kivnon Tou MaApoU ¢awvotav va unv ATav oAokAnpn (Alyotepo amo évav moAuo).

AOKLUEG Kal S10pBwOoEeLg pag 0drynoav 0TO GUUMEPACHA OTL YL VO LTTOPECEL O OAYOPLOUOG
avaAuong Tng Kivnong va e€ayel cwota Kal emapkn anoteAéopata, Oa npénel ta videomou
XPNOLUOTIOLOUVTOL VA €XOUV OPKETH Olapkela Kol Kot eméktaocn frames wote va
TIPOLYLOTOTIOLOUVTAL CWOTA OL UTIOAOYLOUOL.

Emopévwg, ouumepalvetal OTL ylo TNV €€aywyrn QMOTEAECUATWY XPNOLLOTIOLWVTOC
oAyoplBuo avaiuong kivnong, o omoio¢ xpnolpomnolel pEBodo OMTIKAG PONG HE EAEYXO
ehaylotwv TeTpaywvwy pe Bapn, mpEMeL To video umepnxwyv va €xel SLAPKELA TOUAAXLOTOV
600 MANPWV KOPSLAKWY TIAALWV.
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Me Bacon TNV OTATIOTIKN avAAuon Twv anoteAecpdtwy, Bpeébnkav 68 deikteg kivnong ol
omoiot €xouv uPnAf amoéAutn T Tou p Kat p<0,05. Itoug Seikteg aUTOUG, O GUVTEAEDTNG
OUOXETILONG €lval OXETIKA XOUNAGG, wOTO0O Ot £€va cUOTNUA OMwE €lval To apTnPLAKO
TolYwHa Twv Kapwtibwv Omou uTapxel PeyAAn mowkiopopdia, aAAd kal Adyw Twv
HeBOdwv mapatpnong mou SLaBEToUUE, OMWG €lval oL uEpn)oL B-odpwaong, OTIC ELKOVEC
TWV omolwv gumepléxetal uPnAo moocootd BopuPou Kal KAT EMEKTOON OPAAUATOG OTOUC
UTIOAOYLOMOUC (Kot AOYyw TNG TEXVLKAG OTMELKOVIONG Kol AOyw odAApatog mou odeietal
OTOV XELPLOTH TOU MNXOVAMOTOC UTEPAXWYV, AAAA Kol AOYyw eEWyEVWV TOPAYOVIWV),
e€NxOnke o [MNivakag 7], o omolog anoteAeital and tou SeiKTEG Kivnong mou mapoucioocav
TO peyaAUTtepo cuvteAeot cuoxEtiong (emAéxBnke p>0,5) kot yia p<0,05.

JUUPWVA HE TIG TAPATIAVW TTAPATNPHOELS UIMOoPoUE va odnynBolpe oTo cUpMEpaca OTL
ol S€lKTEG TTOU MOPOUCLACTNKAV UITOPOUV va XpnoLomnotnbouyv yla va kabopicouv av pia
aBnpwpatikn MAdka eival acfeoctonolnuévn i Un aoBecTtonolnpuévn, avaAoya LE TIG TUUEG
Twv SelkTwv Kivnong autwy, mou e€dyovtal amo tv avaiuon kivnong. Ocov adopd TIg
Slapopég mou mapouctalouv oTNV Kivnon TOuC oL aoPECTOMOLNUEVEC ABNPWHOTLKEG
TIAOKEC OE OXEON ME T OOPECTOMOLNUEVEG, TAPATNPOUME OTL UTAPXEL UEYAAUTEPN
KLVNTIKOTNTA OTO TUARHATa TG (lag tTng abnpwpatikng mAAKacg, Kabwg emiong Kol HeTal
ONUELWV TNC ABNPWHATIKAC TTAAKAC KAl TUNUATWY TOU UYLOUG LOTOU OTLG TIEPUTTWOELG TIOU
n adBnpwpatikr) MAaka eivat acfeotonolnuévn. To yeyovog autod Umopel va odnyrnoetL oto
CUUTEPAOUO OTL Ol AOBECTOMOLNUEVEG TIAAKEG AOYW TNG AUENUEVNC QUTAC KIVNTIKOTNTAG
TOUC MTOpel va elval TO ETUPPEMEIG 0 TUXOV pAEN TOU aPTNPLAKOU TOLXWUOTOC
Snuoupywvtag, evoexouévwe, eLBOAEC aTov aoBevr).

4.4 Melrovtikég Evépyereg

Ano ta amoteAéopoata mou e€nxOnoav amd TNV avaAucon Kivnong Ttou apTtneLaKoU
TOLXWHATOG KAl TWV aBNpWUATIKWY TMAAKWY, KABWEG Kal amo Tn OTATLOTIK avAAuon Tou
SlevepynBnke o autd SlamotwOnke OtL Stadaivetal va UTIAPXEL CUOXETLON TWV SELKTWV
Klvnong Ye To av eival acBeotomolnpévn 1 Un aoBeoctonolnpévn N abnpwUaATiKr TAAKA.
Eniong, av AaBoupe umoYPn HAC TO CUUTIEPATHA TIOU TIPOEKUPE OTL OL ACPBECTOTOLNUEVES
0OnNpwaTIkEC MAAKEG epdavilouv pia auénuévn KvnTkOTNTA, N omola evOEXOUEVWE va
elval emkivbuvn yla tnv vyeia tou aoBevry, Tote avtAapBavopaote OTL VoL ONUAVTLIKO va
Umopel va kaBoplotel To KATA MOCO pio aBnpwUaATIKN €lval acPBeotomolnpuévn n Un
ooBeotomnolnuévn.

‘Eva oo T ONUOVTLKOTEPA TPOBANUATA TTOU TIAPOUCLACTNKAV KATA Tn SLEVEPYEL TNG
HEAETNG ATAV TO OPAAUA TIOU UTELCEPYETAL OTOUC UTIOAOYLOMOUG TNG avaluong Kivnong
Qo TO XELPOKIVNTO KOBOPLOUO TWV 0plwv TwV abnpwHATIKWY TTAQKWY, TOU OTtioBlou Kal
EUMPOCOLOU TUAMOTOC TOU UYLOUG apTnplakoU TolXwHaTtod. Mo T pelwaon tng enmidpaong
TOU 0PAAUQATOG TIOU ELOEPYETOL OTOUC UTTOAOYLOMOUG amod TO XpHotn Tou opilel ta opla
outd, Ba pmopouos va epeuvnBel, oe petayevéotepo otadlo, mBavOTNTA AVATITUENG
AOYLOUIKOU  auUTOPOTOU KaBoplopoUu Twv oplwv autwyv, HE OKOMO TNV KaAUtepn
enefepyacia Twv EIKOVWV UNEPNXWV TwV acBevwv. Mia tétola €peuva Ba pmopoloe va
BonBrioel onUOVTIKA OTn UEALTN TWV ABNPWUATIKWYV TAAKWV Kol otn &ldyvwon tng
BaputnTag Kat EMKLVOUVOTNTAG TNG 0L0OEVELAC LE N EMEUPATIKO TPOTIO.
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J€ HETOYEVECTEPO OTASLI0 Ba PmopoUoE va YivEL OVAAUGH ATTOTEAECUATWY Kot ard aAAoug
aAyoplBuoug kivnong (yia ta 6o dedopéva) kot va eheyxBel katd moocov umdapxel
OUOYXETION HETAEU TWV QMOTEAEOHATWY Twv Sladopwv aAyopiBuwv. Ikomdg eival va
Slapavel To kKatd TOOOV UTIAPXOUV KATIOLOL KOOl SelkTeC oL omoiol cuoxeTilovtal e TO av
N UTO €€€TOION ABNPWUATIKI TAQKA €lvol acBECTOTONUEVN 1 UN.

Me Bdon T OTATIOTIKA QTMOTEAECUATA TIOU UTOAoyioTnKav yla Toug OelkTeg autoug,
dalvetal OTL UTIAPXEL CUOXETION TWV SEKTWV Kivnong mou e&nxbnoav and tnv napovoa
UEAETN LE TO AV N UTIO €€€TOON ABNPWMATIKY TIAAKA €lval acBeoTtomolnuévn f un. Ma tv
e€aywyn 0w 0oPaAECTEPWV KOl OKPLBECTEPWY AMOTEAECUATWY, TIPOTEIVETAL N AVAAUON
Kal MeAETN Oedopévwv amd peyalutepo Oeiypa acBevwv. EmumAéov, n peAétn oe
peyoAUtepo delypa aocbevwv Ba pmopouoe va Bonbrioetl oto va gpeuvnBel To KATA TOCO
umopel va Bpebel pia TR 7 éva €Vpog THWV Twv SelkTwv Kivnong, oL omoieg Ba
pumopouoayv va odnyrioouv 0ToV AUECO XOPAKTNPLOUO TWV aBNPWLATIKWY TTAAKWV.
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5 Hopoptipota
5.1 Alyop@pog createNewMat

%% a script to create new matfiles

clear all; close all; clc;
%% 1. load the video

name = 'F22F52JQ’;
I=dicomread(name);
size(l)

%% 2. decide on framel and last frame (are there any artifacts?)

prompt = 'What is the 1st frame?';
framel = input(prompt)

img=im2double(rgb2gray(I(:,:,:,framel)));

prompt = 'What is the last frame? ';
lastframe = input(prompt)

%% 3. Image resolution

% nameMat = 'casela_input.mat’;

nameVideo = 'F22F52JQ);

% load (nameMat);

clear resLong;

clear resRad;

[l,resTemp] = videoDicom2framesMat(nameVideo, framel, lastframe);
17 =1(:,:1);

imwrite(17,'im35.tif');

temp=imread('im35.tif');

figure,imshow(temp);

[xi,yi,but] = ginput(4);

resRad=(yi(2)-yi(1))/10

resLong=(xi(4)-xi(3))/40

% save('case35a_input.mat','resRad',-append');
% save('case35a_input.mat','resLong','-append’);

%% YTOAOYLOMOG TNG SLOUAKOUG KoL OKTLVLKNG OVAAUGONG TNG ELKOVOG

prompt = 'What is the radial image resolution? ';
resRad = input(prompt)
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prompt = 'What is the longitudinal image resolution? ';
resLong = input(prompt)

%% 4. How many plaques will be annotated?

prompt = '"How many plaques?’;
Nplaques = input(prompt)

%% 5. interactively contouring the ROls
figure; imshow(img,[]);hold on;

helpdlg('Select the whole boundary of the plaque. Left mouse button picks points. Right
mouse button picks last point.')
hold on;
xy = [];
n=0;
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'wo")
n=n+l;
xy(:,n) = [xiyil;
end
t=1:n;
ts=1:0.1: n;
xys = spline(t,xy,ts);
plot(round(xys(1,:)),round(xys(2,:)),'w-')
plaguel=round(xys);
clear xys;

helpdlg('Select PTS of the white plaque. Left mouse button picks points. Right mouse
button picks last point.')
hold on;
xy = [];
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'ro")
n=n+l;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1:n;
xys = spline(t,xy,ts);
% Plot the interpolated curve.
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plot(round(xys(1,:)),round(xys(2,:)), ' w-')
PTS1=round(xys);
clear xys;

helpdig('Select PBS of the white plaque. Left mouse button picks points. Right mouse
button picks last point.')
hold on;
xy = [];
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'ro")
n=n+l;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1: n;
xys = spline(t,xy,ts);
% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)), ' w-')
PBS1=round(xys);
clear xys;

%% ETiAoyr Tou Avw Kal KATW UYLOUG TOLXWLOTOG TNG KopwTidog
helpdlg('SelectAWL. Left mouse button picks points. Right mouse button picks last point.')
hold on;
xy = [I;
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'yo")
n=n+l;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1:n;
xys = spline(t,xy,ts);
% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'w-')
ant_WL=round(xys);
clear xys;

helpdlg('Select PWL. Left mouse button picks points. Right mouse button picks last point.')
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hold on;
xy = [I;
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'yo")
n=n+l;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1:n;
xys = spline(t,xy,ts);
% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'w-')
post_WL=round(xys);
clear xys;

if (Nplaques>=2)
helpdlg('Select the whole boundary of the 2nd plaque. Left mouse button picks points.
Right mouse button picks last point.')
hold on;
xy = [[;
n=0;
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'ro')
n=n+l;
xy(:,n) = [xi;yil;

end
t=1:n;
ts=1:0.1:n;

xys = spline(t,xy,ts);
plot(round(xys(1,:)),round(xys(2,:)),'r-')
plague2=round(xys);

clear xys;

helpdlg('Select PTS of the 2nd (red) plaque. Left mouse button picks points. Right mouse
button picks last point.')

hold on;

xy = [I;

n=0;
% Loop, picking up the points.

but=1;
while but ==
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[xi,yi,but] = ginput(1);
plot(xi,yi,'yo')
n=n+l;

xy(:,n) = [xi;yil;

end
t=1:n;
ts=1:0.1:n;

xys = spline(t,xy,ts);

% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'r-')
PTS2=round(xys);
clear xys;

helpdlg('Select PBS of the 2nd (red) plaque. Left mouse button picks points. Right mouse
button picks last point.')
hold on;
xy = [[;
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'yo")
n=n+l;
xy(:,n) = [xi;yil;

end
t=1:n;
ts=1:0.1: n;

xys = spline(t,xy,ts);

% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'r-')
PBS2=round(xys);
clear xys;

end

if (Nplaques==3)
helpdlg('Select the whole boundary of the 3rd plaque. Left mouse button picks points.
Right mouse button picks last point.')
hold on;
xy = [I;
n=0;
but =1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'go")
n=n+l;
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xy(:,n) = [xi;yil;

end
t=1:n;
ts=1:0.1:n;

xys = spline(t,xy,ts);
plot(round(xys(1,:)),round(xys(2,:)),'s-')
plague3=round(xys);

clear xys;

helpdlg('Select PTS of the 3rd (green) plaque. Left mouse button picks points. Right
mouse button picks last point.')
hold on;
xy = [];
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'yo")

n=n+1;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1:n;

xys = spline(t,xy,ts);
% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'g-")
PTS3=round(xys);
clear xys;
helpdlg('Select PBS of the 3rd (green) plaque. Left mouse button picks points. Right
mouse button picks last point.')
hold on;
xy = [];
n=0;
% Loop, picking up the points.
but=1;
while but ==
[xi,yi,but] = ginput(1);
plot(xi,yi,'yo")
n=n+1;
xy(:,n) = [xi;yil;
end
t=1:n;
ts=1:0.1: n;
xys = spline(t,xy,ts);
% Plot the interpolated curve.
plot(round(xys(1,:)),round(xys(2,:)),'g-")
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PBS3=round(xys);
clear xys;
end

%% 6. GSM blood and adv

helpdlg('Select a region of blood')
blood = imcrop(img);

GSMblood = median(blood(:));
GSMblood = round(GSMblood*255);

helpdlg('Select a region of adventitia')
adv = imcrop(img);

GSMadv = median(adv(:));

GSMadv = round(GSMadv*255);
close all;

%% 7. patient and exam IDs
prompt = 'give a patient ID ';
ID = input(prompt)

%% 8. save

if Nplagues==1

save ([ID '.mat'],'framel’', 'lastframe', 'Nplaques’,
'GSMadv','plaquel’,'PTS1','PBS1','ant_WL','post_WL');
end
if Nplagues==2

save ([ID '.mat'],'framel', 'lastframe’, 'Nplaques’,
'GSMadv','plaquel’,'PTS1','PBS1','plaque?2’,'PTS2','PBS2");
end
if Nplagues==

save ([ID '.mat'],'framel’, ‘lastframe', 'Nplaques’,

'resRad’,

'resRad’,

'resRad’,

'resLong','GSMblood’,

'resLong','GSMblood’,

'resLong’,'GSMblood’,

'GSMadv','plaquel’,'PTS1','PBS1','plaque2’,'PTS2','PBS2','plaque3’,'PTS3','PBS3');

end

5.2 AlyoprOpog CarotidAnalysis

clear all; close all; clc;

[NUMERIC, TXT,RAW]=x1sread('C:\Carotid Analysis\Red Cross

Data.xlsx','SYNOAIKAAEAOMENA', 'b4:abl13"');
arxeia_video=cell(2,2);

for i=1:size(RAW,1)
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T=strcmp(RAWY{i,size(RAW,2)},'NO VIDEQ');
if T==0
arxeia_video{i,1}=RAW({i,2};
arxeia_video{i,2}=RAW({i,size(RAW,2)};
end
end
fori=1:110
nameMat=arxeia_video{i,1};
if isempty(nameMat)==0
nameMat=[nameMat ''mat'];
load (hameMat);
nameVideo=arxeia_video{i,2};

[l,resTemp] = videoDicom2framesMat(nameVideo, frame1, lastframe);
[Y_dis, X _dis,Y dis_wp,X_dis_wp,ROIs,ROIls_wp] = MotionEstimation(nameMat,l);

[systoles, diastoles] = CCpoints(nameMat,X_dis);

motionFeatures=
motionAnalysis(Y_dis,X_dis,Y_dis_wp,X_dis_wp,nameMat,systoles,diastoles,I(:,:,1),resTem
p);

Book(i,:)=motionFeatures;
else

Book(i,:)=zeros(1,size(Book,1));
end
end
xlswrite('Book1.xIsx',Book,1,'c2");

5.3 AlyopOpog oTaTIoTIKIG 0vaALGTS Statistics.m

clear all; close all; clc;

results_MF=xIsread('MF_results_v1.xlsx','MF _results_average','b2:aup105");
i=0;
=1
k=1;
pinakas(j,:)=results_MF(i+1,:);
for i=1:size(results_MF,1)-1
if results_MF(i+1,1)==results_ MF(i,1)
=i+
pinakas(j,:)=results_MF(i+1,:);
else
MF_results(k,:)J=nanmean(pinakas,1);
clear pinakas
i=1;
k=k+1;
pinakas(j,:)=results_MF(i+1,:);
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end

end

MF_results(k,:)=mean(pinakas,1);

i=0;

for i=2:size(MF_results,2)
H(i-1)=kstest(MF_results(:,i));

end

y=(1;

i=0;

for i=2:(size(MF_results,2)-1)
if H(i-1)==1

ly(1,i-1),y(2,i-1)]=corr(MF_results(:,i),MF_results(:,size(MF_results,2)), 'type’,
'Spearman’, 'rows','pairwise');
else

ly(1,i-1),y(2,i-1)]=corr(MF_results(:,i),MF_results(:,size(MF_results,2)), 'type’,
'Pearson’, 'rows','pairwise');
end
end

xlswrite('MF_Statistics.xlsx',y,'Statistics_avg','b2');

5.4 Agikteg kivnong

2tov akoAouBo mivaka avadEépovtat 6ot oL Seikteg Kivnong:

Mivakag 12 Asiktec Kivnong

ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

1 pixels of the whole plaque min median longitudinal velocity
2 pixels of the whole plaque min median radial velocity
3 pixels of the whole plaque min median absolute longitudinal velocity
4 pixels of the whole plaque min median absolute radial velocity
5 pixels of the whole plaque min median total velocity
6 pixels of the whole plaque min median velocity angle
7 pixels of the whole plaque min std longitudinal velocity
8 pixels of the whole plaque min std radial velocity
9 pixels of the whole plaque min std absolute longitudinal velocity
10 pixels of the whole plaque min std absolute radial velocity
11 pixels of the whole plaque min std total velocity
12 pixels of the whole plaque min std velocity angle
13 pixels of the whole plaque min std longitudinal motion amplitude
14 pixels of the whole plaque min std radial motion amplitude
15 pixels of the whole plaque min std total motion amplitude
16 pixels of the whole plaque min std amplitude angle
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

17 pixels of the whole plaque min std longitudinal D-T-S
displacement

18 pixels of the whole plaque min std radial D-T-S displacement

19 pixels of the whole plaque min std absolute longitudinal D-T-S
displacement

20 pixels of the whole plaque min std absolute radial D-T-S
displacement

21 pixels of the whole plaque min std total D-T-S displacement

22 pixels of the whole plaque min std D-T-S displacement angle

23 pixels of the whole plaque max median longitudinal velocity

24 pixels of the whole plaque max median radial velocity

25 pixels of the whole plaque max median absolute longitudinal velocity

26 pixels of the whole plaque max median absolute radial velocity

27 pixels of the whole plaque max median total velocity

28 pixels of the whole plaque max median velocity angle

29 pixels of the whole plaque max std longitudinal velocity

30 pixels of the whole plaque max std radial velocity

31 pixels of the whole plaque max std absolute longitudinal velocity

32 pixels of the whole plaque max std absolute radial velocity

33 pixels of the whole plaque max std total velocity

34 pixels of the whole plaque max std velocity angle

35 pixels of the whole plaque max std longitudinal motion amplitude

36 pixels of the whole plaque max std radial motion amplitude

37 pixels of the whole plaque max std total motion amplitude

38 pixels of the whole plaque max std amplitude angle

39 pixels of the whole plaque max std longitudinal D-T-S
displacement

40 pixels of the whole plaque max std radial D-T-S displacement

41 pixels of the whole plaque max std absolute longitudinal D-T-S
displacement

42 pixels of the whole plaque max std absolute radial D-T-S
displacement

43 pixels of the whole plaque max std total D-T-S displacement

44 pixels of the whole plaque max std D-T-S displacement angle

45 pixels of the whole plaque mean median longitudinal velocity

46 pixels of the whole plaque mean median radial velocity

47 pixels of the whole plaque mean median absolute longitudinal velocity

48 pixels of the whole plaque mean median absolute radial velocity

49 pixels of the whole plaque mean median total velocity

50 pixels of the whole plaque mean median velocity angle

51 pixels of the whole plaque mean std longitudinal velocity

52 pixels of the whole plaque mean std radial velocity

53 pixels of the whole plaque mean std absolute longitudinal velocity
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

54 pixels of the whole plaque mean std absolute radial velocity

55 pixels of the whole plaque mean std total velocity

56 pixels of the whole plaque mean std velocity angle

57 pixels of the whole plaque mean std longitudinal motion amplitude

58 pixels of the whole plaque mean std radial motion amplitude

59 pixels of the whole plaque mean std total motion amplitude

60 pixels of the whole plaque mean std amplitude angle

61 pixels of the whole plaque mean std longitudinal D-T-S
displacement

62 pixels of the whole plaque mean std radial D-T-S displacement

63 pixels of the whole plaque mean std absolute longitudinal D-T-S
displacement

64 pixels of the whole plaque mean std absolute radial D-T-S
displacement

65 pixels of the whole plaque mean std total D-T-S displacement

66 pixels of the whole plaque mean std D-T-S displacement angle

67 pixels of the whole plaque std median longitudinal velocity

68 pixels of the whole plaque std median radial velocity

69 pixels of the whole plaque std median absolute longitudinal velocity

70 pixels of the whole plaque std median absolute radial velocity

71 pixels of the whole plaque std median total velocity

72 pixels of the whole plaque std median velocity angle

73 pixels of the whole plaque std std longitudinal velocity

74 pixels of the whole plaque std std radial velocity

75 pixels of the whole plaque std std absolute longitudinal velocity

76 pixels of the whole plaque std std absolute radial velocity

77 pixels of the whole plaque std std total velocity

78 pixels of the whole plaque std std velocity angle

79 pixels of the whole plaque std std longitudinal motion amplitude

80 pixels of the whole plaque std std radial motion amplitude

81 pixels of the whole plaque std std total motion amplitude

82 pixels of the whole plaque std std amplitude angle

83 pixels of the whole plaque std std longitudinal D-T-S
displacement

84 pixels of the whole plaque std std radial D-T-S displacement

85 pixels of the whole plaque std std absolute longitudinal D-T-S
displacement

86 pixels of the whole plaque std std absolute radial D-T-S
displacement

87 pixels of the whole plaque std std total D-T-S displacement

88 pixels of the whole plaque std std D-T-S displacement angle

89 pixels of the whole plaque median median longitudinal velocity

90 pixels of the whole plaque median median radial velocity
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

91 pixels of the whole plaque median median absolute longitudinal velocity

92 pixels of the whole plaque median median absolute radial velocity

93 pixels of the whole plaque median median total velocity

94 pixels of the whole plaque median median velocity angle

95 pixels of the whole plaque median std longitudinal velocity

96 pixels of the whole plaque median std radial velocity

97 pixels of the whole plaque median std absolute longitudinal velocity

98 pixels of the whole plaque median std absolute radial velocity

929 pixels of the whole plaque median std total velocity

100 | pixels of the whole plaque median std velocity angle

101 | pixels of the whole plaque median std longitudinal motion amplitude

102 | pixels of the whole plaque median std radial motion amplitude

103 | pixels of the whole plaque median std total motion amplitude

104 | pixels of the whole plaque median std amplitude angle

105 | pixels of the whole plaque median std longitudinal D-T-S
displacement

106 | pixels of the whole plaque median std radial D-T-S displacement

107 | pixels of the whole plaque median std absolute longitudinal D-T-S
displacement

108 | pixels of the whole plaque median std absolute radial D-T-S
displacement

109 | pixels of the whole plaque median std total D-T-S displacement

110 | pixels of the whole plaque median std D-T-S displacement angle

111 | pixels of the whole plaque skewness median longitudinal velocity

112 | pixels of the whole plaque skewness median radial velocity

113 | pixels of the whole plaque skewness median absolute longitudinal velocity

114 | pixels of the whole plaque skewness median absolute radial velocity

115 | pixels of the whole plaque skewness median total velocity

116 | pixels of the whole plaque skewness median velocity angle

117 | pixels of the whole plaque skewness std longitudinal velocity

118 | pixels of the whole plaque skewness std radial velocity

119 | pixels of the whole plaque skewness std absolute longitudinal velocity

120 | pixels of the whole plaque skewness std absolute radial velocity

121 | pixels of the whole plaque skewness std total velocity

122 | pixels of the whole plaque skewness std velocity angle

123 | pixels of the whole plaque skewness std longitudinal motion amplitude

124 | pixels of the whole plaque skewness std radial motion amplitude

125 | pixels of the whole plaque skewness std total motion amplitude

126 | pixels of the whole plaque skewness std amplitude angle

127 | pixels of the whole plaque skewness std longitudinal D-T-S
displacement

128 | pixels of the whole plaque skewness std radial D-T-S displacement




81

ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

129 | pixels of the whole plaque skewness std absolute longitudinal D-T-S
displacement

130 | pixels of the whole plaque skewness std absolute radial D-T-S
displacement

131 | pixels of the whole plaque skewness std total D-T-S displacement

132 | pixels of the whole plaque skewness std D-T-S displacement angle

133 | pixels of the whole plaque kurtosis median longitudinal velocity

134 | pixels of the whole plaque kurtosis median radial velocity

135 | pixels of the whole plaque kurtosis median absolute longitudinal velocity

136 | pixels of the whole plaque kurtosis median absolute radial velocity

137 | pixels of the whole plaque kurtosis median total velocity

138 | pixels of the whole plaque kurtosis median velocity angle

139 | pixels of the whole plaque kurtosis std longitudinal velocity

140 | pixels of the whole plaque kurtosis std radial velocity

141 | pixels of the whole plaque kurtosis std absolute longitudinal velocity

142 | pixels of the whole plaque kurtosis std absolute radial velocity

143 | pixels of the whole plaque kurtosis std total velocity

144 | pixels of the whole plaque kurtosis std velocity angle

145 | pixels of the whole plaque kurtosis std longitudinal motion amplitude

146 | pixels of the whole plaque kurtosis std radial motion amplitude

147 | pixels of the whole plaque kurtosis std total motion amplitude

148 | pixels of the whole plaque kurtosis std amplitude angle

149 | pixels of the whole plaque kurtosis std longitudinal D-T-S
displacement

150 | pixels of the whole plaque kurtosis std radial D-T-S displacement

151 | pixels of the whole plaque kurtosis std absolute longitudinal D-T-S
displacement

152 | pixels of the whole plaque kurtosis std absolute radial D-T-S
displacement

153 | pixels of the whole plaque kurtosis std total D-T-S displacement

154 | pixels of the whole plaque kurtosis std D-T-S displacement angle

155 | pixels of the whole plaque entropy median longitudinal velocity

156 | pixels of the whole plaque entropy median radial velocity

157 | pixels of the whole plaque entropy median absolute longitudinal velocity

158 | pixels of the whole plaque entropy median absolute radial velocity

159 | pixels of the whole plaque entropy median total velocity

160 | pixels of the whole plaque entropy median velocity angle

161 | pixels of the whole plaque entropy std longitudinal velocity

162 | pixels of the whole plaque entropy std radial velocity

163 | pixels of the whole plaque entropy std absolute longitudinal velocity

164 | pixels of the whole plaque entropy std absolute radial velocity

165 | pixels of the whole plaque entropy std total velocity
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

166 | pixels of the whole plaque entropy std velocity angle

167 | pixels of the whole plaque entropy std longitudinal motion amplitude

168 | pixels of the whole plaque entropy std radial motion amplitude

169 | pixels of the whole plaque entropy std total motion amplitude

170 | pixels of the whole plaque entropy std amplitude angle

171 | pixels of the whole plaque entropy std longitudinal D-T-S
displacement

172 | pixels of the whole plaque entropy std radial D-T-S displacement

173 | pixels of the whole plaque entropy std absolute longitudinal D-T-S
displacement

174 | pixels of the whole plaque entropy std absolute radial D-T-S
displacement

175 | pixels of the whole plaque entropy std total D-T-S displacement

176 | pixels of the whole plaque entropy std D-T-S displacement angle

177 | pixels of the whole plaque contrast (0 degrees) median longitudinal velocity

178 | pixels of the whole plaque contrast (0 degrees) median radial velocity

179 | pixels of the whole plaque contrast (0 degrees) median absolute longitudinal velocity

180 | pixels of the whole plaque contrast (0 degrees) median absolute radial velocity

181 | pixels of the whole plaque contrast (0 degrees) median total velocity

182 | pixels of the whole plaque contrast (0 degrees) median velocity angle

183 | pixels of the whole plaque contrast (0 degrees) std longitudinal velocity

184 | pixels of the whole plaque contrast (0 degrees) std radial velocity

185 | pixels of the whole plaque contrast (0 degrees) std absolute longitudinal velocity

186 | pixels of the whole plaque contrast (0 degrees) std absolute radial velocity

187 | pixels of the whole plaque contrast (0 degrees) std total velocity

188 | pixels of the whole plaque contrast (0 degrees) std velocity angle

189 | pixels of the whole plaque contrast (0 degrees) std longitudinal motion amplitude

190 | pixels of the whole plaque contrast (0 degrees) std radial motion amplitude

191 | pixels of the whole plaque contrast (0 degrees) std total motion amplitude

192 | pixels of the whole plaque contrast (O degrees) std amplitude angle

193 | pixels of the whole plaque contrast (0 degrees) std longitudinal D-T-S
displacement

194 | pixels of the whole plaque contrast (0 degrees) std radial D-T-S displacement

195 | pixels of the whole plaque contrast (0 degrees) std absolute longitudinal D-T-S
displacement

196 | pixels of the whole plaque contrast (0 degrees) std absolute radial D-T-S
displacement

197 | pixels of the whole plaque contrast (0 degrees) std total D-T-S displacement

198 | pixels of the whole plaque contrast (0 degrees) std D-T-S displacement angle

199 | pixels of the whole plaque correlation (0 median longitudinal velocity

degrees)
200 | pixels of the whole plaque correlation (0 median radial velocity
degrees)
201 | pixels of the whole plaque correlation (0 median absolute longitudinal velocity
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

degrees)

202 | pixels of the whole plaque correlation (0 median absolute radial velocity
degrees)

203 | pixels of the whole plaque correlation (0 median total velocity
degrees)

204 | pixels of the whole plaque correlation (0 median velocity angle
degrees)

205 | pixels of the whole plaque correlation (0 std longitudinal velocity
degrees)

206 | pixels of the whole plaque correlation (0 std radial velocity
degrees)

207 | pixels of the whole plaque correlation (0 std absolute longitudinal velocity
degrees)

208 | pixels of the whole plaque correlation (0 std absolute radial velocity
degrees)

209 | pixels of the whole plaque correlation (0 std total velocity
degrees)

210 | pixels of the whole plaque correlation (0 std velocity angle
degrees)

211 | pixels of the whole plaque correlation (0 std longitudinal motion amplitude
degrees)

212 | pixels of the whole plaque correlation (0 std radial motion amplitude
degrees)

213 | pixels of the whole plaque correlation (0 std total motion amplitude
degrees)

214 | pixels of the whole plaque correlation (0 std amplitude angle
degrees)

215 | pixels of the whole plaque correlation (0 std longitudinal D-T-S
degrees) displacement

216 | pixels of the whole plaque correlation (0 std radial D-T-S displacement
degrees)

217 | pixels of the whole plaque correlation (0 std absolute longitudinal D-T-S
degrees) displacement

218 | pixels of the whole plaque correlation (0 std absolute radial D-T-S
degrees) displacement

219 | pixels of the whole plaque correlation (0 std total D-T-S displacement
degrees)

220 | pixels of the whole plaque correlation (0 std D-T-S displacement angle
degrees)

221 | pixels of the whole plaque energy (0 degrees) median longitudinal velocity

222 | pixels of the whole plaque energy (0 degrees) median radial velocity

223 | pixels of the whole plaque energy (0 degrees) median absolute longitudinal velocity

224 | pixels of the whole plaque energy (0 degrees) median absolute radial velocity

225 | pixels of the whole plaque energy (0 degrees) median total velocity

226 | pixels of the whole plaque energy (0 degrees) median velocity angle

227 | pixels of the whole plaque energy (0 degrees) std longitudinal velocity

228 | pixels of the whole plaque energy (0 degrees) std radial velocity

229 | pixels of the whole plaque energy (0 degrees) std absolute longitudinal velocity

230 | pixels of the whole plaque energy (0 degrees) std absolute radial velocity
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)
231 | pixels of the whole plaque energy (0 degrees) std total velocity
232 | pixels of the whole plaque energy (0 degrees) std velocity angle
233 | pixels of the whole plaque energy (0 degrees) std longitudinal motion amplitude
234 | pixels of the whole plaque energy (0 degrees) std radial motion amplitude
235 | pixels of the whole plaque energy (0 degrees) std total motion amplitude
236 | pixels of the whole plaque energy (0 degrees) std amplitude angle
237 | pixels of the whole plaque energy (0 degrees) std longitudinal D-T-S
displacement
238 | pixels of the whole plaque energy (0 degrees) std radial D-T-S displacement
239 | pixels of the whole plaque energy (0 degrees) std absolute longitudinal D-T-S
displacement
240 | pixels of the whole plaque energy (0 degrees) std absolute radial D-T-S
displacement
241 | pixels of the whole plaque energy (0 degrees) std total D-T-S displacement
242 | pixels of the whole plaque energy (0 degrees) std D-T-S displacement angle
243 | pixels of the whole plaque homogeneity (0 median longitudinal velocity
degrees)
244 | pixels of the whole plaque homogeneity (0 median radial velocity
degrees)
245 | pixels of the whole plaque homogeneity (0 median absolute longitudinal velocity
degrees)
246 | pixels of the whole plaque homogeneity (0 median absolute radial velocity
degrees)
247 | pixels of the whole plaque homogeneity (0 median total velocity
degrees)
248 | pixels of the whole plaque homogeneity (0 median velocity angle
degrees)
249 | pixels of the whole plaque homogeneity (0 std longitudinal velocity
degrees)
250 | pixels of the whole plaque homogeneity (0 std radial velocity
degrees)
251 | pixels of the whole plaque homogeneity (0 std absolute longitudinal velocity
degrees)
252 | pixels of the whole plaque homogeneity (0 std absolute radial velocity
degrees)
253 | pixels of the whole plaque homogeneity (0 std total velocity
degrees)
254 | pixels of the whole plaque homogeneity (0 std velocity angle
degrees)
255 | pixels of the whole plaque homogeneity (0 std longitudinal motion amplitude
degrees)
256 | pixels of the whole plaque homogeneity (0 std radial motion amplitude
degrees)
257 | pixels of the whole plaque homogeneity (0 std total motion amplitude
degrees)
258 | pixels of the whole plaque homogeneity (0 std amplitude angle
degrees)
259 | pixels of the whole plaque homogeneity (0 std longitudinal D-T-S

degrees)

displacement
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)
260 | pixels of the whole plaque homogeneity (0 std radial D-T-S displacement
degrees)
261 | pixels of the whole plaque homogeneity (0 std absolute longitudinal D-T-S
degrees) displacement
262 | pixels of the whole plaque homogeneity (0 std absolute radial D-T-S
degrees) displacement
263 | pixels of the whole plaque homogeneity (0 std total D-T-S displacement
degrees)
264 | pixels of the whole plaque homogeneity (0 std D-T-S displacement angle
degrees)
265 | pixels of the whole plaque contrast (45 degrees) | median longitudinal velocity
266 | pixels of the whole plaque contrast (45 degrees) | median radial velocity
267 | pixels of the whole plaque contrast (45 degrees) | median absolute longitudinal velocity
268 | pixels of the whole plaque contrast (45 degrees) | median absolute radial velocity
269 | pixels of the whole plaque contrast (45 degrees) | median total velocity
270 | pixels of the whole plaque contrast (45 degrees) | median velocity angle
271 | pixels of the whole plaque contrast (45 degrees) | std longitudinal velocity
272 | pixels of the whole plaque contrast (45 degrees) | std radial velocity
273 | pixels of the whole plaque contrast (45 degrees) | std absolute longitudinal velocity
274 | pixels of the whole plaque contrast (45 degrees) | std absolute radial velocity
275 | pixels of the whole plaque contrast (45 degrees) | std total velocity
276 | pixels of the whole plaque contrast (45 degrees) | std velocity angle
277 | pixels of the whole plaque contrast (45 degrees) | std longitudinal motion amplitude
278 | pixels of the whole plaque contrast (45 degrees) | std radial motion amplitude
279 | pixels of the whole plaque contrast (45 degrees) | std total motion amplitude
280 | pixels of the whole plaque contrast (45 degrees) | std amplitude angle
281 | pixels of the whole plaque contrast (45 degrees) | std longitudinal D-T-S
displacement
282 | pixels of the whole plaque contrast (45 degrees) | std radial D-T-S displacement
283 | pixels of the whole plaque contrast (45 degrees) | std absolute longitudinal D-T-S
displacement
284 | pixels of the whole plaque contrast (45 degrees) | std absolute radial D-T-S
displacement
285 | pixels of the whole plaque contrast (45 degrees) | std total D-T-S displacement
286 | pixels of the whole plaque contrast (45 degrees) | std D-T-S displacement angle
287 | pixels of the whole plaque correlation (45 median longitudinal velocity
degrees)
288 | pixels of the whole plaque correlation (45 median radial velocity
degrees)
289 | pixels of the whole plaque correlation (45 median absolute longitudinal velocity
degrees)
290 | pixels of the whole plaque correlation (45 median absolute radial velocity
degrees)
291 | pixels of the whole plaque correlation (45 median total velocity
degrees)
292 | pixels of the whole plaque correlation (45 median velocity angle

degrees)
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

293 | pixels of the whole plaque correlation (45 std longitudinal velocity
degrees)

294 | pixels of the whole plaque correlation (45 std radial velocity
degrees)

295 | pixels of the whole plaque correlation (45 std absolute longitudinal velocity
degrees)

296 | pixels of the whole plaque correlation (45 std absolute radial velocity
degrees)

297 | pixels of the whole plaque correlation (45 std total velocity
degrees)

298 | pixels of the whole plaque correlation (45 std velocity angle
degrees)

299 | pixels of the whole plaque correlation (45 std longitudinal motion amplitude
degrees)

300 | pixels of the whole plaque correlation (45 std radial motion amplitude
degrees)

301 | pixels of the whole plaque correlation (45 std total motion amplitude
degrees)

302 | pixels of the whole plaque correlation (45 std amplitude angle
degrees)

303 | pixels of the whole plaque correlation (45 std longitudinal D-T-S
degrees) displacement

304 | pixels of the whole plaque correlation (45 std radial D-T-S displacement
degrees)

305 | pixels of the whole plaque correlation (45 std absolute longitudinal D-T-S
degrees) displacement

306 | pixels of the whole plaque correlation (45 std absolute radial D-T-S
degrees) displacement

307 | pixels of the whole plaque correlation (45 std total D-T-S displacement
degrees)

308 | pixels of the whole plaque correlation (45 std D-T-S displacement angle
degrees)

309 | pixels of the whole plaque energy (45 degrees) median longitudinal velocity

310 | pixels of the whole plaque energy (45 degrees) median radial velocity

311 | pixels of the whole plaque energy (45 degrees) median absolute longitudinal velocity

312 | pixels of the whole plaque energy (45 degrees) median absolute radial velocity

313 | pixels of the whole plaque energy (45 degrees) median total velocity

314 | pixels of the whole plaque energy (45 degrees) median velocity angle

315 | pixels of the whole plaque energy (45 degrees) std longitudinal velocity

316 | pixels of the whole plaque energy (45 degrees) std radial velocity

317 | pixels of the whole plaque energy (45 degrees) std absolute longitudinal velocity

318 | pixels of the whole plaque energy (45 degrees) std absolute radial velocity

319 | pixels of the whole plaque energy (45 degrees) std total velocity

320 | pixels of the whole plaque energy (45 degrees) std velocity angle

321 | pixels of the whole plaque energy (45 degrees) std longitudinal motion amplitude

322 | pixels of the whole plaque energy (45 degrees) std radial motion amplitude

323 | pixels of the whole plaque energy (45 degrees) std total motion amplitude
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)
324 | pixels of the whole plaque energy (45 degrees) std amplitude angle
325 | pixels of the whole plaque energy (45 degrees) std longitudinal D-T-S
displacement
326 | pixels of the whole plaque energy (45 degrees) std radial D-T-S displacement
327 | pixels of the whole plaque energy (45 degrees) std absolute longitudinal D-T-S
displacement
328 | pixels of the whole plaque energy (45 degrees) std absolute radial D-T-S
displacement
329 | pixels of the whole plaque energy (45 degrees) std total D-T-S displacement
330 | pixels of the whole plaque energy (45 degrees) std D-T-S displacement angle
331 | pixels of the whole plaque homogeneity (45 median longitudinal velocity
degrees)
332 | pixels of the whole plaque homogeneity (45 median radial velocity
degrees)
333 | pixels of the whole plaque homogeneity (45 median absolute longitudinal velocity
degrees)
334 | pixels of the whole plaque homogeneity (45 median absolute radial velocity
degrees)
335 | pixels of the whole plaque homogeneity (45 median total velocity
degrees)
336 | pixels of the whole plaque homogeneity (45 median velocity angle
degrees)
337 | pixels of the whole plaque homogeneity (45 std longitudinal velocity
degrees)
338 | pixels of the whole plaque homogeneity (45 std radial velocity
degrees)
339 | pixels of the whole plaque homogeneity (45 std absolute longitudinal velocity
degrees)
340 | pixels of the whole plaque homogeneity (45 std absolute radial velocity
degrees)
341 | pixels of the whole plaque homogeneity (45 std total velocity
degrees)
342 | pixels of the whole plaque homogeneity (45 std velocity angle
degrees)
343 | pixels of the whole plaque homogeneity (45 std longitudinal motion amplitude
degrees)
344 | pixels of the whole plaque homogeneity (45 std radial motion amplitude
degrees)
345 | pixels of the whole plaque homogeneity (45 std total motion amplitude
degrees)
346 | pixels of the whole plaque homogeneity (45 std amplitude angle
degrees)
347 | pixels of the whole plaque homogeneity (45 std longitudinal D-T-S
degrees) displacement
348 | pixels of the whole plaque homogeneity (45 std radial D-T-S displacement
degrees)
349 | pixels of the whole plaque homogeneity (45 std absolute longitudinal D-T-S
degrees) displacement
350 | pixels of the whole plaque homogeneity (45 std absolute radial D-T-S
degrees) displacement
351 | pixels of the whole plaque homogeneity (45 std total D-T-S displacement
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ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)
degrees)
352 | pixels of the whole plaque homogeneity (45 std D-T-S displacement angle
degrees)
353 | pixels of the whole plaque contrast (90 degrees) | median longitudinal velocity
354 | pixels of the whole plaque contrast (90 degrees) | median radial velocity
355 | pixels of the whole plaque contrast (90 degrees) | median absolute longitudinal velocity
356 | pixels of the whole plaque contrast (90 degrees) | median absolute radial velocity
357 | pixels of the whole plaque contrast (90 degrees) | median total velocity
358 | pixels of the whole plaque contrast (90 degrees) | median velocity angle
359 | pixels of the whole plaque contrast (90 degrees) | std longitudinal velocity
360 | pixels of the whole plaque contrast (90 degrees) | std radial velocity
361 | pixels of the whole plaque contrast (90 degrees) | std absolute longitudinal velocity
362 | pixels of the whole plaque contrast (90 degrees) | std absolute radial velocity
363 | pixels of the whole plaque contrast (90 degrees) | std total velocity
364 | pixels of the whole plaque contrast (90 degrees) | std velocity angle
365 | pixels of the whole plaque contrast (90 degrees) | std longitudinal motion amplitude
366 | pixels of the whole plaque contrast (90 degrees) | std radial motion amplitude
367 | pixels of the whole plaque contrast (90 degrees) | std total motion amplitude
368 | pixels of the whole plaque contrast (90 degrees) | std amplitude angle
369 | pixels of the whole plaque contrast (90 degrees) | std longitudinal D-T-S
displacement
370 | pixels of the whole plaque contrast (90 degrees) | std radial D-T-S displacement
371 | pixels of the whole plaque contrast (90 degrees) | std absolute longitudinal D-T-S
displacement
372 | pixels of the whole plaque contrast (90 degrees) | std absolute radial D-T-S
displacement
373 | pixels of the whole plaque contrast (90 degrees) | std total D-T-S displacement
374 | pixels of the whole plaque contrast (90 degrees) | std D-T-S displacement angle
375 | pixels of the whole plaque correlation (90 median longitudinal velocity
degrees)
376 | pixels of the whole plaque correlation (90 median radial velocity
degrees)
377 | pixels of the whole plaque correlation (90 median absolute longitudinal velocity
degrees)
378 | pixels of the whole plaque correlation (90 median absolute radial velocity
degrees)
379 | pixels of the whole plaque correlation (90 median total velocity
degrees)
380 | pixels of the whole plaque correlation (90 median velocity angle
degrees)
381 | pixels of the whole plaque correlation (90 std longitudinal velocity
degrees)
382 | pixels of the whole plaque correlation (90 std radial velocity
degrees)
383 | pixels of the whole plaque correlation (90 std absolute longitudinal velocity

degrees)
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384 | pixels of the whole plaque correlation (90 std absolute radial velocity
degrees)
385 | pixels of the whole plaque correlation (90 std total velocity
degrees)
386 | pixels of the whole plaque correlation (90 std velocity angle
degrees)
387 | pixels of the whole plaque correlation (90 std longitudinal motion amplitude
degrees)
388 | pixels of the whole plaque correlation (90 std radial motion amplitude
degrees)
389 | pixels of the whole plaque correlation (90 std total motion amplitude
degrees)
390 | pixels of the whole plaque correlation (90 std amplitude angle
degrees)
391 | pixels of the whole plaque correlation (90 std longitudinal D-T-S
degrees) displacement
392 | pixels of the whole plaque correlation (90 std radial D-T-S displacement
degrees)
393 | pixels of the whole plaque correlation (90 std absolute longitudinal D-T-S
degrees) displacement
394 | pixels of the whole plaque correlation (90 std absolute radial D-T-S
degrees) displacement
395 | pixels of the whole plaque correlation (90 std total D-T-S displacement
degrees)
396 | pixels of the whole plaque correlation (90 std D-T-S displacement angle
degrees)
397 | pixels of the whole plaque energy (90 degrees) median longitudinal velocity
398 | pixels of the whole plaque energy (90 degrees) median radial velocity
399 | pixels of the whole plaque energy (90 degrees) median absolute longitudinal velocity
400 | pixels of the whole plaque energy (90 degrees) median absolute radial velocity
401 | pixels of the whole plaque energy (90 degrees) median total velocity
402 | pixels of the whole plaque energy (90 degrees) median velocity angle
403 | pixels of the whole plaque energy (90 degrees) std longitudinal velocity
404 | pixels of the whole plaque energy (90 degrees) std radial velocity
405 | pixels of the whole plaque energy (90 degrees) std absolute longitudinal velocity
406 | pixels of the whole plaque energy (90 degrees) std absolute radial velocity
407 | pixels of the whole plaque energy (90 degrees) std total velocity
408 | pixels of the whole plaque energy (90 degrees) std velocity angle
409 | pixels of the whole plaque energy (90 degrees) std longitudinal motion amplitude
410 | pixels of the whole plaque energy (90 degrees) std radial motion amplitude
411 | pixels of the whole plaque energy (90 degrees) std total motion amplitude
412 | pixels of the whole plaque energy (90 degrees) std amplitude angle
413 | pixels of the whole plaque energy (90 degrees) std longitudinal D-T-S
displacement
414 | pixels of the whole plaque energy (90 degrees) std radial D-T-S displacement
415 | pixels of the whole plaque energy (90 degrees) std absolute longitudinal D-T-S

displacement
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416 | pixels of the whole plaque energy (90 degrees) std absolute radial D-T-S
displacement

417 | pixels of the whole plaque energy (90 degrees) std total D-T-S displacement

418 | pixels of the whole plaque energy (90 degrees) std D-T-S displacement angle

419 | pixels of the whole plaque homogeneity (90 median longitudinal velocity
degrees)

420 | pixels of the whole plaque homogeneity (90 median radial velocity
degrees)

421 | pixels of the whole plaque homogeneity (90 median absolute longitudinal velocity
degrees)

422 | pixels of the whole plaque homogeneity (90 median absolute radial velocity
degrees)

423 | pixels of the whole plaque homogeneity (90 median total velocity
degrees)

424 | pixels of the whole plaque homogeneity (90 median velocity angle
degrees)

425 | pixels of the whole plaque homogeneity (90 std longitudinal velocity
degrees)

426 | pixels of the whole plaque homogeneity (90 std radial velocity
degrees)

427 | pixels of the whole plaque homogeneity (90 std absolute longitudinal velocity
degrees)

428 | pixels of the whole plaque homogeneity (90 std absolute radial velocity
degrees)

429 | pixels of the whole plaque homogeneity (90 std total velocity
degrees)

430 | pixels of the whole plaque homogeneity (90 std velocity angle
degrees)

431 | pixels of the whole plaque homogeneity (90 std longitudinal motion amplitude
degrees)

432 | pixels of the whole plaque homogeneity (90 std radial motion amplitude
degrees)

433 | pixels of the whole plaque homogeneity (90 std total motion amplitude
degrees)

434 | pixels of the whole plaque homogeneity (90 std amplitude angle
degrees)

435 | pixels of the whole plaque homogeneity (90 std longitudinal D-T-S
degrees) displacement

436 | pixels of the whole plaque homogeneity (90 std radial D-T-S displacement
degrees)

437 | pixels of the whole plaque homogeneity (90 std absolute longitudinal D-T-S
degrees) displacement

438 | pixels of the whole plaque homogeneity (90 std absolute radial D-T-S
degrees) displacement

439 | pixels of the whole plaque homogeneity (90 std total D-T-S displacement
degrees)

440 | pixels of the whole plaque homogeneity (90 std D-T-S displacement angle
degrees)

441 | pixels of the whole plaque contrast (135 median longitudinal velocity
degrees)

442 | pixels of the whole plaque contrast (135 median radial velocity

degrees)
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(pixels or pairs of in each cardiac cycle
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443 | pixels of the whole plaque contrast (135 median absolute longitudinal velocity
degrees)

444 | pixels of the whole plaque contrast (135 median absolute radial velocity
degrees)

445 | pixels of the whole plaque contrast (135 median total velocity
degrees)

446 | pixels of the whole plaque contrast (135 median velocity angle
degrees)

447 | pixels of the whole plaque contrast (135 std longitudinal velocity
degrees)

448 | pixels of the whole plaque contrast (135 std radial velocity
degrees)

449 | pixels of the whole plaque contrast (135 std absolute longitudinal velocity
degrees)

450 | pixels of the whole plaque contrast (135 std absolute radial velocity
degrees)

451 | pixels of the whole plaque contrast (135 std total velocity
degrees)

452 | pixels of the whole plaque contrast (135 std velocity angle
degrees)

453 | pixels of the whole plaque contrast (135 std longitudinal motion amplitude
degrees)

454 | pixels of the whole plaque contrast (135 std radial motion amplitude
degrees)

455 | pixels of the whole plaque contrast (135 std total motion amplitude
degrees)

456 | pixels of the whole plaque contrast (135 std amplitude angle
degrees)

457 | pixels of the whole plaque contrast (135 std longitudinal D-T-S
degrees) displacement

458 | pixels of the whole plaque contrast (135 std radial D-T-S displacement
degrees)

459 | pixels of the whole plaque contrast (135 std absolute longitudinal D-T-S
degrees) displacement

460 | pixels of the whole plaque contrast (135 std absolute radial D-T-S
degrees) displacement

461 | pixels of the whole plaque contrast (135 std total D-T-S displacement
degrees)

462 | pixels of the whole plaque contrast (135 std D-T-S displacement angle
degrees)

463 | pixels of the whole plaque correlation (135 median longitudinal velocity
degrees)

464 | pixels of the whole plaque correlation (135 median radial velocity
degrees)

465 | pixels of the whole plaque correlation (135 median absolute longitudinal velocity
degrees)

466 | pixels of the whole plaque correlation (135 median absolute radial velocity
degrees)

467 | pixels of the whole plaque correlation (135 median total velocity
degrees)

468 | pixels of the whole plaque correlation (135 median velocity angle

degrees)
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469 | pixels of the whole plaque correlation (135 std longitudinal velocity
degrees)

470 | pixels of the whole plaque correlation (135 std radial velocity
degrees)

471 | pixels of the whole plaque correlation (135 std absolute longitudinal velocity
degrees)

472 | pixels of the whole plaque correlation (135 std absolute radial velocity
degrees)

473 | pixels of the whole plaque correlation (135 std total velocity
degrees)

474 | pixels of the whole plaque correlation (135 std velocity angle
degrees)

475 | pixels of the whole plaque correlation (135 std longitudinal motion amplitude
degrees)

476 | pixels of the whole plaque correlation (135 std radial motion amplitude
degrees)

477 | pixels of the whole plaque correlation (135 std total motion amplitude
degrees)

478 | pixels of the whole plaque correlation (135 std amplitude angle
degrees)

479 | pixels of the whole plaque correlation (135 std longitudinal D-T-S
degrees) displacement

480 | pixels of the whole plaque correlation (135 std radial D-T-S displacement
degrees)

481 | pixels of the whole plaque correlation (135 std absolute longitudinal D-T-S
degrees) displacement

482 | pixels of the whole plaque correlation (135 std absolute radial D-T-S
degrees) displacement

483 | pixels of the whole plaque correlation (135 std total D-T-S displacement
degrees)

484 | pixels of the whole plaque correlation (135 std D-T-S displacement angle
degrees)

485 | pixels of the whole plaque energy (135 degrees) | median longitudinal velocity

486 | pixels of the whole plaque energy (135 degrees) | median radial velocity

487 | pixels of the whole plaque energy (135 degrees) | median absolute longitudinal velocity

488 | pixels of the whole plaque energy (135 degrees) | median absolute radial velocity

489 | pixels of the whole plaque energy (135 degrees) | median total velocity

490 | pixels of the whole plaque energy (135 degrees) | median velocity angle

491 | pixels of the whole plaque energy (135 degrees) | std longitudinal velocity

492 | pixels of the whole plaque energy (135 degrees) | std radial velocity

493 | pixels of the whole plaque energy (135 degrees) | std absolute longitudinal velocity

494 | pixels of the whole plaque energy (135 degrees) | std absolute radial velocity

495 | pixels of the whole plaque energy (135 degrees) | std total velocity

496 | pixels of the whole plaque energy (135 degrees) | std velocity angle

497 | pixels of the whole plaque energy (135 degrees) | std longitudinal motion amplitude

498 | pixels of the whole plaque energy (135 degrees) | std radial motion amplitude

499 | pixels of the whole plaque energy (135 degrees) | std total motion amplitude
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Operator over time
in each cardiac cycle
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500 | pixels of the whole plaque energy (135 degrees) | std amplitude angle
501 | pixels of the whole plaque energy (135 degrees) | std longitudinal D-T-S
displacement
502 | pixels of the whole plaque energy (135 degrees) | std radial D-T-S displacement
503 | pixels of the whole plaque energy (135 degrees) | std absolute longitudinal D-T-S
displacement
504 | pixels of the whole plaque energy (135 degrees) | std absolute radial D-T-S
displacement
505 | pixels of the whole plaque energy (135 degrees) | std total D-T-S displacement
506 | pixels of the whole plaque energy (135 degrees) | std D-T-S displacement angle
507 | pixels of the whole plaque homogeneity (135 median longitudinal velocity
degrees)
508 | pixels of the whole plaque homogeneity (135 median radial velocity
degrees)
509 | pixels of the whole plaque homogeneity (135 median absolute longitudinal velocity
degrees)
510 | pixels of the whole plaque homogeneity (135 median absolute radial velocity
degrees)
511 | pixels of the whole plaque homogeneity (135 median total velocity
degrees)
512 | pixels of the whole plaque homogeneity (135 median velocity angle
degrees)
513 | pixels of the whole plaque homogeneity (135 std longitudinal velocity
degrees)
514 | pixels of the whole plaque homogeneity (135 std radial velocity
degrees)
515 | pixels of the whole plaque homogeneity (135 std absolute longitudinal velocity
degrees)
516 | pixels of the whole plaque homogeneity (135 std absolute radial velocity
degrees)
517 | pixels of the whole plaque homogeneity (135 std total velocity
degrees)
518 | pixels of the whole plaque homogeneity (135 std velocity angle
degrees)
519 | pixels of the whole plaque homogeneity (135 std longitudinal motion amplitude
degrees)
520 | pixels of the whole plaque homogeneity (135 std radial motion amplitude
degrees)
521 | pixels of the whole plaque homogeneity (135 std total motion amplitude
degrees)
522 | pixels of the whole plaque homogeneity (135 std amplitude angle
degrees)
523 | pixels of the whole plaque homogeneity (135 std longitudinal D-T-S
degrees) displacement
524 | pixels of the whole plaque homogeneity (135 std radial D-T-S displacement
degrees)
525 | pixels of the whole plaque homogeneity (135 std absolute longitudinal D-T-S
degrees) displacement
526 | pixels of the whole plaque homogeneity (135 std absolute radial D-T-S
degrees) displacement
527 | pixels of the whole plaque homogeneity (135 std total D-T-S displacement
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528 | pixels of the whole plaque homogeneity (135 std D-T-S displacement angle
degrees)

529 | plaque top and bottom min std LSI (plague top surface)
surfaces

530 | plaque top and bottom min std RSI (between plaque top and
surfaces bottom surfaces)

531 | plaque top and bottom min std RSSI (plagque top surface)
surfaces

532 | plaque top and bottom min std LSSI (between plaque top and
surfaces bottom surfaces)

533 | plaque top and bottom max std LSI (plaque top surface)
surfaces

534 | plaque top and bottom max std RSI (between plaque top and
surfaces bottom surfaces)

535 | plaque top and bottom max std RSSI (plagque top surface)
surfaces

536 | plaque top and bottom max std LSSI (between plaque top and
surfaces bottom surfaces)

537 | plaque top and bottom mean std LSI (plaque top surface)
surfaces

538 | plaque top and bottom mean std RSI (between plaque top and
surfaces bottom surfaces)

539 | plaque top and bottom mean std RSSI (plague top surface)
surfaces

540 | plaque top and bottom mean std LSSI (between plaque top and
surfaces bottom surfaces)

541 | plaque top and bottom std std LSI (plaque top surface)
surfaces

542 | plaque top and bottom std std RSI (between plaque top and
surfaces bottom surfaces)

543 | plaque top and bottom std std RSSI (plagque top surface)
surfaces

544 | plaque top and bottom std std LSSI (between plaque top and
surfaces bottom surfaces)

545 | plaque top and bottom median std LSI (plaque top surface)
surfaces

546 | plaque top and bottom median std RSI (between plaque top and
surfaces bottom surfaces)

547 | plaque top and bottom median std RSSI (plagque top surface)
surfaces

548 | plaque top and bottom median std LSSI (between plaque top and
surfaces bottom surfaces)

549 | plaque top and bottom skewness std LSI (plaque top surface)
surfaces

550 | plaque top and bottom skewness std RSI (between plaque top and
surfaces bottom surfaces)

551 | plaque top and bottom skewness std RSSI (plagque top surface)
surfaces

552 | plaque top and bottom skewness std LSSI (between plaque top and
surfaces bottom surfaces)

553 | plaque top and bottom kurtosis std LSI (plaque top surface)
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surfaces
554 | plaque top and bottom kurtosis std RSI (between plaque top and
surfaces bottom surfaces)
555 | plaque top and bottom kurtosis std RSSI (plaque top surface)
surfaces
556 | plaque top and bottom kurtosis std LSSI (between plaque top and
surfaces bottom surfaces)
557 | plaque top surface min median longitudinal velocity
558 | plaque top surface min median radial velocity
559 | plaque top surface min median absolute longitudinal velocity
560 | plaque top surface min median absolute radial velocity
561 | plaque top surface min median total velocity
562 | plaque top surface min median velocity angle
563 | plaque top surface min std longitudinal velocity
564 | plaque top surface min std radial velocity
565 | plaque top surface min std absolute longitudinal velocity
566 | plagque top surface min std absolute radial velocity
567 | plaque top surface min std total velocity
568 | plaque top surface min std velocity angle
569 | plaque top surface min std longitudinal motion amplitude
570 | plaque top surface min std radial motion amplitude
571 | plaque top surface min std total motion amplitude
572 | plaque top surface min std amplitude angle
573 | plaque top surface min std longitudinal D-T-S
displacement
574 | plaque top surface min std radial D-T-S displacement
575 | plaque top surface min std absolute longitudinal D-T-S
displacement
576 | plaque top surface min std absolute radial D-T-S
displacement
577 | plaque top surface min std total D-T-S displacement
578 | plaque top surface min std D-T-S displacement angle
579 | plaque top surface max median longitudinal velocity
580 | plaque top surface max median radial velocity
581 | plaque top surface max median absolute longitudinal velocity
582 | plaque top surface max median absolute radial velocity
583 | plaque top surface max median total velocity
584 | plaque top surface max median velocity angle
585 | plaque top surface max std longitudinal velocity
586 | plaque top surface max std radial velocity
587 | plaque top surface max std absolute longitudinal velocity
588 | plaque top surface max std absolute radial velocity
589 | plaque top surface max std total velocity
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(pixels or pairs of in each cardiac cycle
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590 | plaque top surface max std velocity angle

591 | plaque top surface max std longitudinal motion amplitude

592 | plaque top surface max std radial motion amplitude

593 | plaque top surface max std total motion amplitude

594 | plaque top surface max std amplitude angle

595 | plaque top surface max std longitudinal D-T-S
displacement

596 | plaque top surface max std radial D-T-S displacement

597 | plaque top surface max std absolute longitudinal D-T-S
displacement

598 | plaque top surface max std absolute radial D-T-S
displacement

599 | plaque top surface max std total D-T-S displacement

600 | plaque top surface max std D-T-S displacement angle

601 | plaque top surface mean median longitudinal velocity

602 | plaque top surface mean median radial velocity

603 | plaque top surface mean median absolute longitudinal velocity

604 | plaque top surface mean median absolute radial velocity

605 | plaque top surface mean median total velocity

606 | plaque top surface mean median velocity angle

607 | plaque top surface mean std longitudinal velocity

608 | plaque top surface mean std radial velocity

609 | plaque top surface mean std absolute longitudinal velocity

610 | plaque top surface mean std absolute radial velocity

611 | plaque top surface mean std total velocity

612 | plaque top surface mean std velocity angle

613 | plaque top surface mean std longitudinal motion amplitude

614 | plaque top surface mean std radial motion amplitude

615 | plaque top surface mean std total motion amplitude

616 | plaque top surface mean std amplitude angle

617 | plaque top surface mean std longitudinal D-T-S
displacement

618 | plaque top surface mean std radial D-T-S displacement

619 | plaque top surface mean std absolute longitudinal D-T-S
displacement

620 | plaque top surface mean std absolute radial D-T-S
displacement

621 | plaque top surface mean std total D-T-S displacement

622 | plaque top surface mean std D-T-S displacement angle

623 | plaque top surface std median longitudinal velocity

624 | plaque top surface std median radial velocity

625 | plaque top surface std median absolute longitudinal velocity

626 | plaque top surface std median absolute radial velocity
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627 | plaque top surface std median total velocity

628 | plaque top surface std median velocity angle

629 | plaque top surface std std longitudinal velocity

630 | plaque top surface std std radial velocity

631 | plaque top surface std std absolute longitudinal velocity

632 | plaque top surface std std absolute radial velocity

633 | plaque top surface std std total velocity

634 | plaque top surface std std velocity angle

635 | plaque top surface std std longitudinal motion amplitude

636 | plaque top surface std std radial motion amplitude

637 | plaque top surface std std total motion amplitude

638 | plaque top surface std std amplitude angle

639 | plaque top surface std std longitudinal D-T-S
displacement

640 | plaque top surface std std radial D-T-S displacement

641 | plaque top surface std std absolute longitudinal D-T-S
displacement

642 | plaque top surface std std absolute radial D-T-S
displacement

643 | plaque top surface std std total D-T-S displacement

644 | plaque top surface std std D-T-S displacement angle

645 | plaque top surface median median longitudinal velocity

646 | plaque top surface median median radial velocity

647 | plaque top surface median median absolute longitudinal velocity

648 | plaque top surface median median absolute radial velocity

649 | plaque top surface median median total velocity

650 | plaque top surface median median velocity angle

651 | plaque top surface median std longitudinal velocity

652 | plaque top surface median std radial velocity

653 | plaque top surface median std absolute longitudinal velocity

654 | plaque top surface median std absolute radial velocity

655 | plaque top surface median std total velocity

656 | plaque top surface median std velocity angle

657 | plaque top surface median std longitudinal motion amplitude

658 | plaque top surface median std radial motion amplitude

659 | plaque top surface median std total motion amplitude

660 | plaque top surface median std amplitude angle

661 | plaque top surface median std longitudinal D-T-S
displacement

662 | plaque top surface median std radial D-T-S displacement

663 | plaque top surface median std absolute longitudinal D-T-S

displacement
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664 | plaque top surface median std absolute radial D-T-S
displacement

665 | plaque top surface median std total D-T-S displacement

666 | plaque top surface median std D-T-S displacement angle

667 | plaque top surface skewness median longitudinal velocity

668 | plaque top surface skewness median radial velocity

669 | plaque top surface skewness median absolute longitudinal velocity

670 | plaque top surface skewness median absolute radial velocity

671 | plaque top surface skewness median total velocity

672 | plaque top surface skewness median velocity angle

673 | plaque top surface skewness std longitudinal velocity

674 | plaque top surface skewness std radial velocity

675 | plaque top surface skewness std absolute longitudinal velocity

676 | plaque top surface skewness std absolute radial velocity

677 | plaque top surface skewness std total velocity

678 | plaque top surface skewness std velocity angle

679 | plaque top surface skewness std longitudinal motion amplitude

680 | plaque top surface skewness std radial motion amplitude

681 | plaque top surface skewness std total motion amplitude

682 | plaque top surface skewness std amplitude angle

683 | plaque top surface skewness std longitudinal D-T-S
displacement

684 | plaque top surface skewness std radial D-T-S displacement

685 | plaque top surface skewness std absolute longitudinal D-T-S
displacement

686 | plaque top surface skewness std absolute radial D-T-S
displacement

687 | plaque top surface skewness std total D-T-S displacement

688 | plaque top surface skewness std D-T-S displacement angle

689 | plaque top surface kurtosis median longitudinal velocity

690 | plaque top surface kurtosis median radial velocity

691 | plaque top surface kurtosis median absolute longitudinal velocity

692 | plaque top surface kurtosis median absolute radial velocity

693 | plaque top surface kurtosis median total velocity

694 | plaque top surface kurtosis median velocity angle

695 | plaque top surface kurtosis std longitudinal velocity

696 | plaque top surface kurtosis std radial velocity

697 | plaque top surface kurtosis std absolute longitudinal velocity

698 | plaque top surface kurtosis std absolute radial velocity

699 | plaque top surface kurtosis std total velocity

700 | plaque top surface kurtosis std velocity angle

701 | plaque top surface kurtosis std longitudinal motion amplitude
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702 | plaque top surface kurtosis std radial motion amplitude

703 | plaque top surface kurtosis std total motion amplitude

704 | plaque top surface kurtosis std amplitude angle

705 | plaque top surface kurtosis std longitudinal D-T-S
displacement

706 | plaque top surface kurtosis std radial D-T-S displacement

707 | plaque top surface kurtosis std absolute longitudinal D-T-S
displacement

708 | plaque top surface kurtosis std absolute radial D-T-S
displacement

709 | plaque top surface kurtosis std total D-T-S displacement

710 | plaque top surface kurtosis std D-T-S displacement angle

711 | plaque bottom surface min median longitudinal velocity

712 | plaque bottom surface min median radial velocity

713 | plaque bottom surface min median absolute longitudinal velocity

714 | plaque bottom surface min median absolute radial velocity

715 | plaque bottom surface min median total velocity

716 | plaque bottom surface min median velocity angle

717 | plaque bottom surface min std longitudinal velocity

718 | plaque bottom surface min std radial velocity

719 | plaque bottom surface min std absolute longitudinal velocity

720 | plaque bottom surface min std absolute radial velocity

721 | plaque bottom surface min std total velocity

722 | plaque bottom surface min std velocity angle

723 | plaque bottom surface min std longitudinal motion amplitude

724 | plaque bottom surface min std radial motion amplitude

725 | plaque bottom surface min std total motion amplitude

726 | plaque bottom surface min std amplitude angle

727 | plaque bottom surface min std longitudinal D-T-S
displacement

728 | plaque bottom surface min std radial D-T-S displacement

729 | plaque bottom surface min std absolute longitudinal D-T-S
displacement

730 | plaque bottom surface min std absolute radial D-T-S
displacement

731 | plaque bottom surface min std total D-T-S displacement

732 | plaque bottom surface min std D-T-S displacement angle

733 | plaque bottom surface max median longitudinal velocity

734 | plaque bottom surface max median radial velocity

735 | plaque bottom surface max median absolute longitudinal velocity

736 | plaque bottom surface max median absolute radial velocity

737 | plaque bottom surface max median total velocity

738 | plaque bottom surface max median velocity angle
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739 | plaque bottom surface max std longitudinal velocity

740 | plaque bottom surface max std radial velocity

741 | plaque bottom surface max std absolute longitudinal velocity

742 | plaque bottom surface max std absolute radial velocity

743 | plaque bottom surface max std total velocity

744 | plaque bottom surface max std velocity angle

745 | plaque bottom surface max std longitudinal motion amplitude

746 | plaque bottom surface max std radial motion amplitude

747 | plaque bottom surface max std total motion amplitude

748 | plaque bottom surface max std amplitude angle

749 | plaque bottom surface max std longitudinal D-T-S
displacement

750 | plaque bottom surface max std radial D-T-S displacement

751 | plaque bottom surface max std absolute longitudinal D-T-S
displacement

752 | plaque bottom surface max std absolute radial D-T-S
displacement

753 | plaque bottom surface max std total D-T-S displacement

754 | plaque bottom surface max std D-T-S displacement angle

755 | plaque bottom surface mean median longitudinal velocity

756 | plague bottom surface mean median radial velocity

757 | plaque bottom surface mean median absolute longitudinal velocity

758 | plaque bottom surface mean median absolute radial velocity

759 | plaque bottom surface mean median total velocity

760 | plaque bottom surface mean median velocity angle

761 | plaque bottom surface mean std longitudinal velocity

762 | plaque bottom surface mean std radial velocity

763 | plaque bottom surface mean std absolute longitudinal velocity

764 | plaque bottom surface mean std absolute radial velocity

765 | plaque bottom surface mean std total velocity

766 | plague bottom surface mean std velocity angle

767 | plaque bottom surface mean std longitudinal motion amplitude

768 | plaque bottom surface mean std radial motion amplitude

769 | plague bottom surface mean std total motion amplitude

770 | plaque bottom surface mean std amplitude angle

771 | plaque bottom surface mean std longitudinal D-T-S
displacement

772 | plaque bottom surface mean std radial D-T-S displacement

773 | plaque bottom surface mean std absolute longitudinal D-T-S
displacement

774 | plaque bottom surface mean std absolute radial D-T-S
displacement

775 | plaque bottom surface mean std total D-T-S displacement
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776 | plaque bottom surface mean std D-T-S displacement angle

777 | plaque bottom surface std median longitudinal velocity

778 | plaque bottom surface std median radial velocity

779 | plaque bottom surface std median absolute longitudinal velocity

780 | plaque bottom surface std median absolute radial velocity

781 | plaque bottom surface std median total velocity

782 | plaque bottom surface std median velocity angle

783 | plaque bottom surface std std longitudinal velocity

784 | plaque bottom surface std std radial velocity

785 | plague bottom surface std std absolute longitudinal velocity

786 | plaque bottom surface std std absolute radial velocity

787 | plaque bottom surface std std total velocity

788 | plaque bottom surface std std velocity angle

789 | plaque bottom surface std std longitudinal motion amplitude

790 | plaque bottom surface std std radial motion amplitude

791 | plaque bottom surface std std total motion amplitude

792 | plaque bottom surface std std amplitude angle

793 | plaque bottom surface std std longitudinal D-T-S
displacement

794 | plaque bottom surface std std radial D-T-S displacement

795 | plaque bottom surface std std absolute longitudinal D-T-S
displacement

796 | plaque bottom surface std std absolute radial D-T-S
displacement

797 | plaque bottom surface std std total D-T-S displacement

798 | plaque bottom surface std std D-T-S displacement angle

799 | plaque bottom surface median median longitudinal velocity

800 | plaque bottom surface median median radial velocity

801 | plaque bottom surface median median absolute longitudinal velocity

802 | plaque bottom surface median median absolute radial velocity

803 | plaque bottom surface median median total velocity

804 | plaque bottom surface median median velocity angle

805 | plaque bottom surface median std longitudinal velocity

806 | plaque bottom surface median std radial velocity

807 | plaque bottom surface median std absolute longitudinal velocity

808 | plaque bottom surface median std absolute radial velocity

809 | plaque bottom surface median std total velocity

810 | plaque bottom surface median std velocity angle

811 | plaque bottom surface median std longitudinal motion amplitude

812 | plaque bottom surface median std radial motion amplitude

813 | plaque bottom surface median std total motion amplitude
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814 | plaque bottom surface median std amplitude angle

815 | plaque bottom surface median std longitudinal D-T-S
displacement

816 | plaque bottom surface median std radial D-T-S displacement

817 | plaque bottom surface median std absolute longitudinal D-T-S
displacement

818 | plaque bottom surface median std absolute radial D-T-S
displacement

819 | plaque bottom surface median std total D-T-S displacement

820 | plaque bottom surface median std D-T-S displacement angle

821 | plaque bottom surface skewness median longitudinal velocity

822 | plaque bottom surface skewness median radial velocity

823 | plaque bottom surface skewness median absolute longitudinal velocity

824 | plaque bottom surface skewness median absolute radial velocity

825 | plaque bottom surface skewness median total velocity

826 | plaque bottom surface skewness median velocity angle

827 | plaque bottom surface skewness std longitudinal velocity

828 | plaque bottom surface skewness std radial velocity

829 | plaque bottom surface skewness std absolute longitudinal velocity

830 | plaque bottom surface skewness std absolute radial velocity

831 | plaque bottom surface skewness std total velocity

832 | plaque bottom surface skewness std velocity angle

833 | plaque bottom surface skewness std longitudinal motion amplitude

834 | plaque bottom surface skewness std radial motion amplitude

835 | plaque bottom surface skewness std total motion amplitude

836 | plaque bottom surface skewness std amplitude angle

837 | plaque bottom surface skewness std longitudinal D-T-S
displacement

838 | plaque bottom surface skewness std radial D-T-S displacement

839 | plaque bottom surface skewness std absolute longitudinal D-T-S
displacement

840 | plaque bottom surface skewness std absolute radial D-T-S
displacement

841 | plaque bottom surface skewness std total D-T-S displacement

842 | plaque bottom surface skewness std D-T-S displacement angle

843 | plaque bottom surface kurtosis median longitudinal velocity

844 | plaque bottom surface kurtosis median radial velocity

845 | plaque bottom surface kurtosis median absolute longitudinal velocity

846 | plaque bottom surface kurtosis median absolute radial velocity

847 | plaque bottom surface kurtosis median total velocity

848 | plaque bottom surface kurtosis median velocity angle

849 | plaque bottom surface kurtosis std longitudinal velocity

850 | plaque bottom surface kurtosis std radial velocity
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(pixels or pairs of in each cardiac cycle
pixels)

851 | plaque bottom surface kurtosis std absolute longitudinal velocity

852 | plaque bottom surface kurtosis std absolute radial velocity

853 | plaque bottom surface kurtosis std total velocity

854 | plaque bottom surface kurtosis std velocity angle

855 | plaque bottom surface kurtosis std longitudinal motion amplitude

856 | plaque bottom surface kurtosis std radial motion amplitude

857 | plaque bottom surface kurtosis std total motion amplitude

858 | plaque bottom surface kurtosis std amplitude angle

859 | plaque bottom surface kurtosis std longitudinal D-T-S

displacement

860 | plaque bottom surface kurtosis std radial D-T-S displacement

861 | plaque bottom surface kurtosis std absolute longitudinal D-T-S

displacement

862 | plaque bottom surface kurtosis std absolute radial D-T-S

displacement

863 | plaque bottom surface kurtosis std total D-T-S displacement

864 | plaque bottom surface kurtosis std D-T-S displacement angle

865 | plaque top/bottom surfaces | min std LSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

866 | plaque top/bottom surfaces | min std LS| (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

867 | plaque top/bottom surfaces | min std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

868 | plaque top/bottom surfaces | min std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

869 | plaque top/bottom surfaces | max std LS| (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

870 | plaque top/bottom surfaces | max std LSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

871 | plaque top/bottom surfaces | max std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

872 | plaque top/bottom surfaces | max std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

873 | plaque top/bottom surfaces | mean std LSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

874 | plaque top/bottom surfaces | mean std LS| (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

875 | plaque top/bottom surfaces | mean std RSI (between plaque top

and healthy part of the wall

surface and healthy part
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(pixels or pairs of in each cardiac cycle
pixels)
adjacent to the plaque adjacent to the plaque)

876 | plaque top/bottom surfaces | mean std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

877 | plaque top/bottom surfaces | std std LSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

878 | plaque top/bottom surfaces | std std LS| (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

879 | plaque top/bottom surfaces | std std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

880 | plaque top/bottom surfaces | std std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

881 | plaque top/bottom surfaces | median std LS| (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

882 | plaque top/bottom surfaces | median std LSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

883 | plaque top/bottom surfaces | median std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

884 | plaque top/bottom surfaces | median std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

885 | plaque top/bottom surfaces | skewness std LSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

886 | plaque top/bottom surfaces | skewness std LSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

887 | plaque top/bottom surfaces | skewness std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

888 | plaque top/bottom surfaces | skewness std RSI (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

889 | plaque top/bottom surfaces | kurtosis std LSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

890 | plaque top/bottom surfaces | kurtosis std LS| (between plaque bottom
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

891 | plaque top/bottom surfaces | kurtosis std RSI (between plaque top
and healthy part of the wall surface and healthy part
adjacent to the plaque adjacent to the plaque)

892 | plaque top/bottom surfaces | kurtosis std RSI (between plaque bottom

and healthy part of the wall
adjacent to the plaque

surface and healthy part
adjacent to the plaque)
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(pixels or pairs of in each cardiac cycle
pixels)

893 | posterior and anterior min std LSI (posterior healthy part)
healthy parts

894 | posterior and anterior min std LSI (anterior healthy part)
healthy parts

895 | posterior and anterior min std RSI (between posterior and
healthy parts anterior healthy parts)

896 | posterior and anterior min std RSSI (posterior healthy part)
healthy parts

897 | posterior and anterior min std RSSI (anterior healthy part)
healthy parts

898 | posterior and anterior max std LSI (posterior healthy part)
healthy parts

899 | posterior and anterior max std LSI (anterior healthy part)
healthy parts

900 | posterior and anterior max std RSI (between posterior and
healthy parts anterior healthy parts)

901 | posterior and anterior max std RSSI (posterior healthy part)
healthy parts

902 | posterior and anterior max std RSSI (anterior healthy part)
healthy parts

903 | posterior and anterior mean std LSI (posterior healthy part)
healthy parts

904 | posterior and anterior mean std LSI (anterior healthy part)
healthy parts

905 | posterior and anterior mean std RSI (between posterior and
healthy parts anterior healthy parts)

906 | posterior and anterior mean std RSSI (posterior healthy part)
healthy parts

907 | posterior and anterior mean std RSSI (anterior healthy part)
healthy parts

908 | posterior and anterior std std LSI (posterior healthy part)
healthy parts

909 | posterior and anterior std std LSI (anterior healthy part)
healthy parts

910 | posterior and anterior std std RSI (between posterior and
healthy parts anterior healthy parts)

911 | posterior and anterior std std RSSI (posterior healthy part)
healthy parts

912 | posterior and anterior std std RSSI (anterior healthy part)
healthy parts

913 | posterior and anterior median std LSI (posterior healthy part)
healthy parts

914 | posterior and anterior median std LSI (anterior healthy part)
healthy parts

915 | posterior and anterior median std RSI (between posterior and
healthy parts anterior healthy parts)

916 | posterior and anterior median std RSSI (posterior healthy part)
healthy parts

917 | posterior and anterior median std RSSI (anterior healthy part)
healthy parts

918 | posterior and anterior skewness std LSI (posterior healthy part)

healthy parts
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(pixels or pairs of in each cardiac cycle
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919 | posterior and anterior skewness std LSI (anterior healthy part)
healthy parts
920 | posterior and anterior skewness std RSI (between posterior and
healthy parts anterior healthy parts)
921 | posterior and anterior skewness std RSSI (posterior healthy part)
healthy parts
922 | posterior and anterior skewness std RSSI (anterior healthy part)
healthy parts
923 | posterior and anterior kurtosis std LSI (posterior healthy part)
healthy parts
924 | posterior and anterior kurtosis std LSI (anterior healthy part)
healthy parts
925 | posterior and anterior kurtosis std RSI (between posterior and
healthy parts anterior healthy parts)
926 | posterior and anterior kurtosis std RSSI (posterior healthy part)
healthy parts
927 | posterior and anterior kurtosis std RSSI (anterior healthy part)
healthy parts
928 | posterior healthy part min median longitudinal velocity
929 | posterior healthy part min median radial velocity
930 | posterior healthy part min median absolute longitudinal velocity
931 | posterior healthy part min median absolute radial velocity
932 | posterior healthy part min median total velocity
933 | posterior healthy part min median velocity angle
934 | posterior healthy part min std longitudinal velocity
935 | posterior healthy part min std radial velocity
936 | posterior healthy part min std absolute longitudinal velocity
937 | posterior healthy part min std absolute radial velocity
938 | posterior healthy part min std total velocity
939 | posterior healthy part min std velocity angle
940 | posterior healthy part min std longitudinal motion amplitude
941 | posterior healthy part min std radial motion amplitude
942 | posterior healthy part min std total motion amplitude
943 | posterior healthy part min std amplitude angle
944 | posterior healthy part min std longitudinal D-T-S
displacement
945 | posterior healthy part min std radial D-T-S displacement
946 | posterior healthy part min std absolute longitudinal D-T-S
displacement
947 | posterior healthy part min std absolute radial D-T-S
displacement
948 | posterior healthy part min std total D-T-S displacement
949 | posterior healthy part min std D-T-S displacement angle
950 | posterior healthy part max median longitudinal velocity
951 | posterior healthy part max median radial velocity
952 | posterior healthy part max median absolute longitudinal velocity
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(pixels or pairs of in each cardiac cycle
pixels)

953 | posterior healthy part max median absolute radial velocity

954 | posterior healthy part max median total velocity

955 | posterior healthy part max median velocity angle

956 | posterior healthy part max std longitudinal velocity

957 | posterior healthy part max std radial velocity

958 | posterior healthy part max std absolute longitudinal velocity

959 | posterior healthy part max std absolute radial velocity

960 | posterior healthy part max std total velocity

961 | posterior healthy part max std velocity angle

962 | posterior healthy part max std longitudinal motion amplitude

963 | posterior healthy part max std radial motion amplitude

964 | posterior healthy part max std total motion amplitude

965 | posterior healthy part max std amplitude angle

966 | posterior healthy part max std longitudinal D-T-S
displacement

967 | posterior healthy part max std radial D-T-S displacement

968 | posterior healthy part max std absolute longitudinal D-T-S
displacement

969 | posterior healthy part max std absolute radial D-T-S
displacement

970 | posterior healthy part max std total D-T-S displacement

971 | posterior healthy part max std D-T-S displacement angle

972 | posterior healthy part mean median longitudinal velocity

973 | posterior healthy part mean median radial velocity

974 | posterior healthy part mean median absolute longitudinal velocity

975 | posterior healthy part mean median absolute radial velocity

976 | posterior healthy part mean median total velocity

977 | posterior healthy part mean median velocity angle

978 | posterior healthy part mean std longitudinal velocity

979 | posterior healthy part mean std radial velocity

980 | posterior healthy part mean std absolute longitudinal velocity

981 | posterior healthy part mean std absolute radial velocity

982 | posterior healthy part mean std total velocity

983 | posterior healthy part mean std velocity angle

984 | posterior healthy part mean std longitudinal motion amplitude

985 | posterior healthy part mean std radial motion amplitude

986 | posterior healthy part mean std total motion amplitude

987 | posterior healthy part mean std amplitude angle

988 | posterior healthy part mean std longitudinal D-T-S
displacement

989 | posterior healthy part mean std radial D-T-S displacement

990 | posterior healthy part mean std absolute longitudinal D-T-S




108

ROI Operator over space Operator over time Measure
(pixels or pairs of in each cardiac cycle
pixels)

displacement

991 | posterior healthy part mean std absolute radial D-T-S
displacement

992 | posterior healthy part mean std total D-T-S displacement

993 | posterior healthy part mean std D-T-S displacement angle

994 | posterior healthy part std median longitudinal velocity

995 | posterior healthy part std median radial velocity

996 | posterior healthy part std median absolute longitudinal velocity

997 | posterior healthy part std median absolute radial velocity

998 | posterior healthy part std median total velocity

999 | posterior healthy part std median velocity angle

1000 | posterior healthy part std std longitudinal velocity

1001 | posterior healthy part std std radial velocity

1002 | posterior healthy part std std absolute longitudinal velocity

1003 | posterior healthy part std std absolute radial velocity

1004 | posterior healthy part std std total velocity

1005 | posterior healthy part std std velocity angle

1006 | posterior healthy part std std longitudinal motion amplitude

1007 | posterior healthy part std std radial motion amplitude

1008 | posterior healthy part std std total motion amplitude

1009 | posterior healthy part std std amplitude angle

1010 | posterior healthy part std std longitudinal D-T-S
displacement

1011 | posterior healthy part std std radial D-T-S displacement

1012 | posterior healthy part std std absolute longitudinal D-T-S
displacement

1013 | posterior healthy part std std absolute radial D-T-S
displacement

1014 | posterior healthy part std std total D-T-S displacement

1015 | posterior healthy part std std D-T-S displacement angle

1016 | posterior healthy part median median longitudinal velocity

1017 | posterior healthy part median median radial velocity

1018 | posterior healthy part median median absolute longitudinal velocity

1019 | posterior healthy part median median absolute radial velocity

1020 | posterior healthy part median median total velocity

1021 | posterior healthy part median median velocity angle

1022 | posterior healthy part median std longitudinal velocity

1023 | posterior healthy part median std radial velocity

1024 | posterior healthy part median std absolute longitudinal velocity

1025 | posterior healthy part median std absolute radial velocity

1026 | posterior healthy part median std total velocity

1027 | posterior healthy part median std velocity angle
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(pixels or pairs of in each cardiac cycle
pixels)

1028 | posterior healthy part median std longitudinal motion amplitude

1029 | posterior healthy part median std radial motion amplitude

1030 | posterior healthy part median std total motion amplitude

1031 | posterior healthy part median std amplitude angle

1032 | posterior healthy part median std longitudinal D-T-S
displacement

1033 | posterior healthy part median std radial D-T-S displacement

1034 | posterior healthy part median std absolute longitudinal D-T-S
displacement

1035 | posterior healthy part median std absolute radial D-T-S
displacement

1036 | posterior healthy part median std total D-T-S displacement

1037 | posterior healthy part median std D-T-S displacement angle

1038 | posterior healthy part skewness median longitudinal velocity

1039 | posterior healthy part skewness median radial velocity

1040 | posterior healthy part skewness median absolute longitudinal velocity

1041 | posterior healthy part skewness median absolute radial velocity

1042 | posterior healthy part skewness median total velocity

1043 | posterior healthy part skewness median velocity angle

1044 | posterior healthy part skewness std longitudinal velocity

1045 | posterior healthy part skewness std radial velocity

1046 | posterior healthy part skewness std absolute longitudinal velocity

1047 | posterior healthy part skewness std absolute radial velocity

1048 | posterior healthy part skewness std total velocity

1049 | posterior healthy part skewness std velocity angle

1050 | posterior healthy part skewness std longitudinal motion amplitude

1051 | posterior healthy part skewness std radial motion amplitude

1052 | posterior healthy part skewness std total motion amplitude

1053 | posterior healthy part skewness std amplitude angle

1054 | posterior healthy part skewness std longitudinal D-T-S
displacement

1055 | posterior healthy part skewness std radial D-T-S displacement

1056 | posterior healthy part skewness std absolute longitudinal D-T-S
displacement

1057 | posterior healthy part skewness std absolute radial D-T-S
displacement

1058 | posterior healthy part skewness std total D-T-S displacement

1059 | posterior healthy part skewness std D-T-S displacement angle

1060 | posterior healthy part kurtosis median longitudinal velocity

1061 | posterior healthy part kurtosis median radial velocity

1062 | posterior healthy part kurtosis median absolute longitudinal velocity

1063 | posterior healthy part kurtosis median absolute radial velocity

1064 | posterior healthy part kurtosis median total velocity
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1065 | posterior healthy part kurtosis median velocity angle

1066 | posterior healthy part kurtosis std longitudinal velocity

1067 | posterior healthy part kurtosis std radial velocity

1068 | posterior healthy part kurtosis std absolute longitudinal velocity

1069 | posterior healthy part kurtosis std absolute radial velocity

1070 | posterior healthy part kurtosis std total velocity

1071 | posterior healthy part kurtosis std velocity angle

1072 | posterior healthy part kurtosis std longitudinal motion amplitude

1073 | posterior healthy part kurtosis std radial motion amplitude

1074 | posterior healthy part kurtosis std total motion amplitude

1075 | posterior healthy part kurtosis std amplitude angle

1076 | posterior healthy part kurtosis std longitudinal D-T-S
displacement

1077 | posterior healthy part kurtosis std radial D-T-S displacement

1078 | posterior healthy part kurtosis std absolute longitudinal D-T-S
displacement

1079 | posterior healthy part kurtosis std absolute radial D-T-S
displacement

1080 | posterior healthy part kurtosis std total D-T-S displacement

1081 | posterior healthy part kurtosis std D-T-S displacement angle

1082 | posterior healthy part min median longitudinal velocity

1083 | posterior healthy part min median radial velocity

1084 | posterior healthy part min median absolute longitudinal velocity

1085 | posterior healthy part min median absolute radial velocity

1086 | posterior healthy part min median total velocity

1087 | posterior healthy part min median velocity angle

1088 | posterior healthy part min std longitudinal velocity

1089 | posterior healthy part min std radial velocity

1090 | posterior healthy part min std absolute longitudinal velocity

1091 | posterior healthy part min std absolute radial velocity

1092 | posterior healthy part min std total velocity

1093 | posterior healthy part min std velocity angle

1094 | posterior healthy part min std longitudinal motion amplitude

1095 | posterior healthy part min std radial motion amplitude

1096 | posterior healthy part min std total motion amplitude

1097 | posterior healthy part min std amplitude angle

1098 | posterior healthy part min std longitudinal D-T-S
displacement

1099 | posterior healthy part min std radial D-T-S displacement

1100 | posterior healthy part min std absolute longitudinal D-T-S
displacement

1101 | posterior healthy part min std absolute radial D-T-S

displacement
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1102 | posterior healthy part min std total D-T-S displacement

1103 | posterior healthy part min std D-T-S displacement angle

1104 | posterior healthy part max median longitudinal velocity

1105 | posterior healthy part max median radial velocity

1106 | posterior healthy part max median absolute longitudinal velocity

1107 | posterior healthy part max median absolute radial velocity

1108 | posterior healthy part max median total velocity

1109 | posterior healthy part max median velocity angle

1110 | posterior healthy part max std longitudinal velocity

1111 | posterior healthy part max std radial velocity

1112 | posterior healthy part max std absolute longitudinal velocity

1113 | posterior healthy part max std absolute radial velocity

1114 | posterior healthy part max std total velocity

1115 | posterior healthy part max std velocity angle

1116 | posterior healthy part max std longitudinal motion amplitude

1117 | posterior healthy part max std radial motion amplitude

1118 | posterior healthy part max std total motion amplitude

1119 | posterior healthy part max std amplitude angle

1120 | posterior healthy part max std longitudinal D-T-S
displacement

1121 | posterior healthy part max std radial D-T-S displacement

1122 | posterior healthy part max std absolute longitudinal D-T-S
displacement

1123 | posterior healthy part max std absolute radial D-T-S
displacement

1124 | posterior healthy part max std total D-T-S displacement

1125 | posterior healthy part max std D-T-S displacement angle

1126 | posterior healthy part mean median longitudinal velocity

1127 | posterior healthy part mean median radial velocity

1128 | posterior healthy part mean median absolute longitudinal velocity

1129 | posterior healthy part mean median absolute radial velocity

1130 | posterior healthy part mean median total velocity

1131 | posterior healthy part mean median velocity angle

1132 | posterior healthy part mean std longitudinal velocity

1133 | posterior healthy part mean std radial velocity

1134 | posterior healthy part mean std absolute longitudinal velocity

1135 | posterior healthy part mean std absolute radial velocity

1136 | posterior healthy part mean std total velocity

1137 | posterior healthy part mean std velocity angle

1138 | posterior healthy part mean std longitudinal motion amplitude

1139 | posterior healthy part mean std radial motion amplitude
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1140 | posterior healthy part mean std total motion amplitude

1141 | posterior healthy part mean std amplitude angle

1142 | posterior healthy part mean std longitudinal D-T-S
displacement

1143 | posterior healthy part mean std radial D-T-S displacement

1144 | posterior healthy part mean std absolute longitudinal D-T-S
displacement

1145 | posterior healthy part mean std absolute radial D-T-S
displacement

1146 | posterior healthy part mean std total D-T-S displacement

1147 | posterior healthy part mean std D-T-S displacement angle

1148 | posterior healthy part std median longitudinal velocity

1149 | posterior healthy part std median radial velocity

1150 | posterior healthy part std median absolute longitudinal velocity

1151 | posterior healthy part std median absolute radial velocity

1152 | posterior healthy part std median total velocity

1153 | posterior healthy part std median velocity angle

1154 | posterior healthy part std std longitudinal velocity

1155 | posterior healthy part std std radial velocity

1156 | posterior healthy part std std absolute longitudinal velocity

1157 | posterior healthy part std std absolute radial velocity

1158 | posterior healthy part std std total velocity

1159 | posterior healthy part std std velocity angle

1160 | posterior healthy part std std longitudinal motion amplitude

1161 | posterior healthy part std std radial motion amplitude

1162 | posterior healthy part std std total motion amplitude

1163 | posterior healthy part std std amplitude angle

1164 | posterior healthy part std std longitudinal D-T-S
displacement

1165 | posterior healthy part std std radial D-T-S displacement

1166 | posterior healthy part std std absolute longitudinal D-T-S
displacement

1167 | posterior healthy part std std absolute radial D-T-S
displacement

1168 | posterior healthy part std std total D-T-S displacement

1169 | posterior healthy part std std D-T-S displacement angle

1170 | posterior healthy part median median longitudinal velocity

1171 | posterior healthy part median median radial velocity

1172 | posterior healthy part median median absolute longitudinal velocity

1173 | posterior healthy part median median absolute radial velocity

1174 | posterior healthy part median median total velocity

1175 | posterior healthy part median median velocity angle

1176 | posterior healthy part median std longitudinal velocity
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1177 | posterior healthy part median std radial velocity

1178 | posterior healthy part median std absolute longitudinal velocity

1179 | posterior healthy part median std absolute radial velocity

1180 | posterior healthy part median std total velocity

1181 | posterior healthy part median std velocity angle

1182 | posterior healthy part median std longitudinal motion amplitude

1183 | posterior healthy part median std radial motion amplitude

1184 | posterior healthy part median std total motion amplitude

1185 | posterior healthy part median std amplitude angle

1186 | posterior healthy part median std longitudinal D-T-S
displacement

1187 | posterior healthy part median std radial D-T-S displacement

1188 | posterior healthy part median std absolute longitudinal D-T-S
displacement

1189 | posterior healthy part median std absolute radial D-T-S
displacement

1190 | posterior healthy part median std total D-T-S displacement

1191 | posterior healthy part median std D-T-S displacement angle

1192 | posterior healthy part skewness median longitudinal velocity

1193 | posterior healthy part skewness median radial velocity

1194 | posterior healthy part skewness median absolute longitudinal velocity

1195 | posterior healthy part skewness median absolute radial velocity

1196 | posterior healthy part skewness median total velocity

1197 | posterior healthy part skewness median velocity angle

1198 | posterior healthy part skewness std longitudinal velocity

1199 | posterior healthy part skewness std radial velocity

1200 | posterior healthy part skewness std absolute longitudinal velocity

1201 | posterior healthy part skewness std absolute radial velocity

1202 | posterior healthy part skewness std total velocity

1203 | posterior healthy part skewness std velocity angle

1204 | posterior healthy part skewness std longitudinal motion amplitude

1205 | posterior healthy part skewness std radial motion amplitude

1206 | posterior healthy part skewness std total motion amplitude

1207 | posterior healthy part skewness std amplitude angle

1208 | posterior healthy part skewness std longitudinal D-T-S
displacement

1209 | posterior healthy part skewness std radial D-T-S displacement

1210 | posterior healthy part skewness std absolute longitudinal D-T-S
displacement

1211 | posterior healthy part skewness std absolute radial D-T-S
displacement

1212 | posterior healthy part skewness std total D-T-S displacement

1213 | posterior healthy part skewness std D-T-S displacement angle
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1214 | posterior healthy part kurtosis median longitudinal velocity

1215 | posterior healthy part kurtosis median radial velocity

1216 | posterior healthy part kurtosis median absolute longitudinal velocity

1217 | posterior healthy part kurtosis median absolute radial velocity

1218 | posterior healthy part kurtosis median total velocity

1219 | posterior healthy part kurtosis median velocity angle

1220 | posterior healthy part kurtosis std longitudinal velocity

1221 | posterior healthy part kurtosis std radial velocity

1222 | posterior healthy part kurtosis std absolute longitudinal velocity

1223 | posterior healthy part kurtosis std absolute radial velocity

1224 | posterior healthy part kurtosis std total velocity

1225 | posterior healthy part kurtosis std velocity angle

1226 | posterior healthy part kurtosis std longitudinal motion amplitude

1227 | posterior healthy part kurtosis std radial motion amplitude

1228 | posterior healthy part kurtosis std total motion amplitude

1229 | posterior healthy part kurtosis std amplitude angle

1230 | posterior healthy part kurtosis std longitudinal D-T-S
displacement

1231 | posterior healthy part kurtosis std radial D-T-S displacement

1232 | posterior healthy part kurtosis std absolute longitudinal D-T-S
displacement

1233 | posterior healthy part kurtosis std absolute radial D-T-S
displacement

1234 | posterior healthy part kurtosis std total D-T-S displacement

1235 | posterior healthy part kurtosis std D-T-S displacement angle
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