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EvyoproTtieg

Me 10 TéhOC NG AWMAOUOTIKAG HOL gpyaciag, Bo Mbeha va ekppdowm Tig Oepuég pov
evyaplotieg otov emPrémovta kabnynm pov, Ap. Kovotavtivo Ilattiyn yio tnv moAdtiun
Bonbewa tov, TV KoTAVONGT KOl TNV KAAOoLVT Tov £0€1&e kb’ OAn owdpkeln g AAE.

Xwpig avtd 1 ohokAnpwon g dev Ba fTav duvarn.

Emumiéov, Oa nbeka va evyopiotioo tov k. EvBOPovio Kvpidkov, omupovpyd tov
Yvomuotog  EmeEepyaciog Ewovag Yrepnyoypaonuatog Abnpookinpotikng I[TAdkog oe

Matlab, a6 to omoio kot Paciotnka yio v vAomoinon g AAE.

Agv Qo pmopovoa va TOpPUAElY® VO EKPPAC® TIC €VYXOPLOTiES Hov Kot otov Eidiko
Emomuova k. Znvova Avioviov, ylio Tov GNUOVTIKO XpOVO TOL OQLEPMGE KOl Yo TNV

GLUPBOAT TOV Ao TNV aPYN LEXPL KL TNV OAOKATP®OCT) TOV £PYOV AVTOV.
To cvomua avtd vAomomOnke oe Guvepyacia pe TV copeortTpla Lov Papaéiia Zmvpov.
‘Etot, Ba ffeha v ek@pio® TIG €VYOPIOTIEC OV GE OLTH Y. TNV Ayoyn cvvepyacio Kot

aAAnioBonbeta mov glyape Yo TNV dlEKTEPAINGT TOL £PYOV.

Téhog, &xm AaPel amépavin LWOoSTNPIEN Kol KOTOVONGN Omd TNV OKOYEVELDL OV KOl TOVLG

@iAoVG KB’ OAN TNV S1dpKELN TOV GTOVOMV LoV. Tovg 0PEiA® £Vl TEPAGTIO EVYOUPLOTO.



Hepidnyn

Ot KopoTOIKEG apTnpieg ival cuyva onpeio Yoo v Topovsio adnpockANp®ong Kot LEGM
VTG UTOPOVV va TPOoKVYOLV cofapd mpoPAnuata vysiog. Méoa Aoutdv amd v paydaio
avamTuEn g TeXVoLoYing Kot TIg SUVOTOTNTEG TOL UTOPEL VAL TAPEYEL, EVOG 1OTPOG UTOPEL VoL
eneEepYaoTEl TIC YNOLOKEG EIKOVEG TOL YTEPNXOL TS Kap®Tidag Kol va tpoPel o didyvmon

Le peyaAdTEPT VKOO,

2V SOIMAOUOTIKY VT gpyacio onpovpyndnke éva dtadiktuakd cOGTNUA TO onoio pmopel
va ypnoomonfel and wtpodg mov emBupodv vo emeEepyactodv €KOVES VIEPNYOL TNG
apTPoKng Kopotidag. To choTua mapéyel apKeTég duvatoOTNTEG G€ £val Y1aTpd, 0 0Tol0g

£XeL TOV 01KO TOV AOYaPLaGHO Kot Utopel va eneEepyaoTel TIg EIKOVES d1apOpmV achevmV.

To obomuo dev amoutel Kamoww eykatdotoon 7y vo ypnowonombel. Av  kdmolog
JLXEPIOTNG €YEL OMUIOVPYNOEL Aoyoplacud oe évav aTpd, TOTE OVTOG UTOpel Vo TO

YPNOOTOUCEL LEGH OTOLOVONTOTE TPOYPELULATOS TEPUYNONG.

Ot xVpLOTEPES AettoVpYieG TOL GLGTHIATOG EIVOL 1) KAVOVIKOTOINGT 10TOYPAUIOTOS EIKOVAG,
0 kaboplopdg KAIPHOKOG Kol UETPNOE®Y, 1 KOVOVIKOTOMWON o€ ouviOn apBud
gwkovootolyeiov, amokomn ewoévag kot feature extraction. O TpOTOC Agrtovpyiog TOVG
avaQEPETOL AETTOUEPMG MO KAT®. O Agrtovpyieg avtég o€ CLVOLAGCUO HE HKPOTEPES
Aertovpyieg, OM®G 1 EKTOMOON AVAPOPOV, EMEEEPYOCIN TOV TPOCOTIKMOV GTOWXEI®V TOL

10Tpov Kot 1 d1oeiplom TV TANPOPOPLOY TOV acHEVOVG KAVOLV TO GUGTNLLO TTOAD YPT|GLULO.

2 ovvéyeld, TEPAaUPAVETOL Eva OAOKANPOUEVO EYYXELPIO0 XPNONS YO TV COGTH YPNoN

TOV GLUGTNLOTOG.

Té\og, mapovctdlovTon To. CLUTEPACUATO Kol TPOTEIVOVTOL 10EEG Y10 LEALOVTIKN EPYOCIO TOV

umopel va papprocdei 6to mapdv GLGTNUA.
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Kepdiawo 1

Ewayoyn

1.1 Ewoayoykd Aoy yio v Kopotida
1.2 Zxondg Aitmhopoatikng Epyoaciog

1.3 Zvpntopatiky kot Acvuntopotikn [TAdko

o o1 o1 B

1.4 Yrépnyot

1.1 Ewoyoywka Adéyrwe v Kapotida

Apyikd, ot aptnpieg g kopotidag eivol peydres eAaoTKEG aptnpieg ol omoieg mapéyovv
aipo oty meployn Tov Aol Kot ™G KeQaAns. ‘Exovv v duvatdtta va map€yovy oiplo
mhovoo oe o&uydvo kot PBpiokovior otig mAevpég tov Aopov. Kdabe pio yopileton og
eowtepikn ko e€otepikn apmmpio. H eocotepikn mapéyer aipo otov eyk€poaro, evd 1M
eEotepikn oto0 mpdommo Kot Tov Aopd. TomoBetdvrtag ta ddktvia ota tpoyeia, o kdbe
dvBpomoc pmopel va T1g Vidoel ko va Tig evtonicel. H onuovtikdtta 1006 £ivon tepdotia,
aeov TO Oifol TOL TOPEYOVYV OTO UEYOAVTEPO UTPOCTIVO UEPOG TOV EYKEPAAOL eglval

amopoitnTo Yo TNV Asttovpyia TG oKEYNC, TG OMIANG, TNG IKOVOTNTOG TG 0icOnong Kot g

Kivnong [2,3].

Ewova 1.1 — Aptnproxéc Kapwotidec[3]




Ot kapotideg givar cuyva onueia Yo TV Tapovsio. aBNPOSKANPOONG, il EKPLVAIGTIKN
apTploKkn vosog 1 omoia TPOKOAEL TNV OTEVOOT TOV OPTNPIOV ETOUEVOS KoL TNV
onuovpyla mAGKaG. XTIG TEPIOGOTEPEG TMEPWITMOOCELS T VOCOG 0LTH Ogv  £)EL
GLYKEKPLUEVA CUUTTOUATO PLEYPL Vo GLUPEL KATL GoPapd, OTWS EYKEPAAIKO, TOPOOIKN

woyoyukn enifeon (TIA) 1 épopaypa [2,4].

Kdanow and 1o countopoata mov uropet vo epgovicBodv gival: Eopvikd povdtacua M
advvapio 6to TPOcOTOo 1 6To dKkpa, cLVNOMS 6TV pio TAEVPA TOL CAOUOTOC, EAPVIKT
dvokoiio otV optdio Kot 6TV KaTovonon, aevika tpofAiuata oty 6paoct, LaAdda

N aotabeia kot EaPVIKOG 16YVPOC TOVOKEPAAOC Y10, AdEVKPIVIoTOVS Adyoug [29].

Ewoéva 1.2 — Apmprokn mhaxko[8]

210 onueio avtd Ba NTav kaAd va Eekabapicovpe OTL 1| APTNPLOCKANPLUVOT KOl M
afnpookAnpwon givor 300 daPopeTikég Tepmtdoels. H aptnplookinpouveon givar Kot 1
OKAPLVOT] GTOV TOYMUATOV TOV apTNPLdV, VO 1 adnpocokApwon eival n 6Ttévoon

TOV opINPIOV AOY® TG onmpovpyiag mAakas. H abnpookinpwon sivor o €1dwn



nepintoon aptnplockAnpvvone. Kamolog o omoiog mdoyet and abnpookinpwon 1ot

olyovpa €xet ko aptnplookinpovon. To avtiBeto opmg dev woydvet [5].

Yougwvo pe avoeopés tov National Institutes of Health 1 abnpookinpwon pmopei va
oonynoetl otic €€Ng vocovs: Xtepaviaio Kapdlakn vocog mov epgovifetar 6tav oev
@thvel apketd aipa oy Kopdia, Kapmtidikn vocog mov gpepaviletal 6tov ot aptnpieg
TOV KopOTidwV Tapovctdlovy midaka, [lepipeptkr] ATo@pakTiKn VOG0G Tov gppavifeTol
OTOV 1 KOUPLOL aPTNPL0 TOV TOPEYEL AiUO OTO TTOJLO, XEPLO KO OTNV AEKAVT OV TTapPEYEL
apketd aipa kot téAog n Xpovia Neppikr| vocog mov gpeavifetor 6tav 1o aipo eTével

oto veppd pe dvokolia. Eueig Oa emkevipwbodpe oty Kapwotidikn voco[4].

O gyképalog Aettovpyel e Vv cvveyn mapoyr o&uyovov kot yAvkolng. Av kdamoto
KOUUATL omd TNV TAGKE EEKOAANGEL OO TA TOYYMUOTO TOV OPTNPIOV TIS KAPOTIOOC,
TOTE HEG® TNG PONG TOL OIMOTOC MUmOopel vor UTAOKAPEL WKPOTEPES OPTNPiES TOV
EYKEPALOVL. AVTO UTOPEL VO TPOKAAEGEL TNV TPOSMOPIVY SVGAEITOVPYID TOV EYKEPAAOV
N oKOUo KOU EYKEQOMKO, ONAMON TNV UOVIUN OTOAEW KOOGS EYKEPUAIKNG

Lertovpyiog. To 50% TtV meptTOoE®V £YKEPOAMKOD 0QeileTar otny voco avt [2,3].

[Tapdro mov 6A0L o1 AvBpwmotl kdmowa oTiyun ennpedloviot o€ Kamoto Pabud ond v
apTNPLOKT VOGO, VIAPYOLY OPKETOL TapdyovTeg O omoiotl pmopoHv va Kabopicovv toco
coPopn eival  katdotoon Kamowov ovOpdmov. Mepikol mapdyovteg eivar otabepot,
OT®OG M HeYAAn nAkia N n Hmoapsn OKOYEVEINKOD 1GTOPIKOD G EYKEQOAIKA M ovio.
Aot apdyovieg pmopel vo givol To KATVIGHA, TO YNAQ €mimeda YOANCTEPOANG, N
VIEPTOLOT KOl TOL EMIMESA GOKYAPOL GTO aipa TOL popel va opeilovTol 6TV ovTicTao

OTNV WWGOLAIVY 1 6TOV daPntn k.a. [1,2].

Otav ov mapdyovteg mov avagépape apyilovv va ennpealovv v aptnpio, TOTE 0L
@OeipeTon Kot £€To1 T0 oMU pog tpocmadel vo apyicel v Bepaneio Twv apmmpldv. Xto

onueia ovtd Aowmov apyilel n dnuovpyio Thdakag [1].

Mo v ddyvoon g vooov vadpyel n Quoikn e&étaon kol o OlyVOOTIKE TEOT.
Kavovtag pia puowm e&étaom, yu va eAéyEel o yatpdg Tic aptnpieg e KapmTidng

umopel va Tig akovsel pe v ypnomn otnbookoniov. H dwdwkacio avtr 6o deilet av



VIaPYEL TAGKA, PEC® TOV OAAAYDV GTOV N¥0 oL Oa onuoivovuy OTL VITAPYEL aALOYN
oV pon Tov aipatog. Mo mo EekdBapn ekdva Yo TNV KATAOTOGT UTOPOVV TO.
dMGOVY T JYVOOTIKA T€0T. Ta TECT TOL VAAPYOLV YO TNV TPOKEUEVT] TEPITTMON)
glvar. 10 Ymepnyoypdonuo kopotidag, 1 Ayysoypagpio Kopmtidag, m Mayvntikn
Ayygoypagpia kot 1 Topoypagikn Ayyeloypagia [1].

H abnpockinpwon dev onuaivel 6Tt elvan pia yopévn payn pe m Com. H voéoog pmopet
Vo apyicel va amoympel KAVOVTOG QUEST OAAOYN amd TIG KOKEG GLVNOEEC OV TNV
onuovpyovv. H amoyn amd 1o KATvVIGHa, 0 cuxvog EAEYYOG TNG XOANGTEPOANG KAl TNG
apTNPKNG TTEONS, M LYIEWN SATPOPY], | COUATIKY] AOKNON Kot 1 am®AE Bdpovg
glval moAy onpavtikd Pripato mov Umopovv T EAEYEOLV TV GBOPA TV apTNPLOV.
Mepwcég popéc Oumg, otav mn mepintmon eivor mo cofopn, t0TE Yperdletor Gueon

Oepamneio [4].

Ot Bgpameieg yioo TV QVTILETOTION TG TAGKAG Umopel vo mepthapufavouy o omin
Oepamevtiky  ayoyn, Omwg pwe oaompivn N Popeapiviy, M pL  XEWPOVPYIKN
enépPaon(Evéaptmpextoun). H enéupacn avt cuvnbog yivetal pe v agaipeon g
afnpockinpotikng mhdkog ard v aptpia. [a va tpoaypoatomombel n enéppaon oe

ac0evi TPETEL 1 OTEVOOT VO £XEL PTACEL GE TOG0GTO peyaAvTEPO amd S0% [3].
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Ewova 1.3 — Xepovpyikn enéufoon yio apaipeon tng mhakag (Evoaptnpextoun)[1].

1.2 Xkomog Awtrhopatikig Epyaciog

>10%0¢ ™G Aummlopatikng Epyaciag ivor i dnuovpyio evog S1ad1KTLOKOD GLGTHOTOG
mov Ba pmopel va ypnoiponombel and yaTpovg ¢ Pondntikd epyoieio ywoo TV
av@Avon kol v emefepyacio ToV €KOVOV LIEPNXOYPUPNLATOS KopwTidas. Omnmg
avapéptnke Kol Mo TAVO, TO YTEPN)XOYPAPNUO KopmTidag &ivor éva amd T
OWYVOOTIKO TECT TOL UTOPOVV Vo xpnoomoindolv, dote va dobel mo Eexdbapn

EIKOVO GYETIKA LE TNV KATAGTACT) TOL 0G0EVT.

Tig mAnpogopieg yio TIg Agttovpyie MOV TPEMEL VoL KAVEL TO GUGTNUO. KOl Y10 THV
vAomoinon tov, Paciotikope 6to cvotnuo “Carotid Plaque Texture Analysis” tov «.
EvBOpovrov Kvpidrkov. To ®on vrdpyov cdotua, €xel vAomombel oty yAdooo
Matlab. Epeic viomomcape to cbomua o€ Python kat 6to Django Framework, ®ote va

yivel o SodIKTLAKY EQAPLLOYY).

Me v xpnon g €QapULOYNG AVTNGS, £vag Y1Tpog Ba umopel pe peyaldtepn gvkorio va
avaAvel Kot v, Bydlel copmepacrato omd TNV KOV TOV VITEPXOYPOPTLLOTOG KOl £TCL

va ovaryvopilel av po aptnplokn TAGKO Etvol GOUTTOUATIKY 1| GCVUTTMOUOTIKY.

1.3 Zvpntopatiky ko Acoprtopotiki Midka

H mopovoia mldkag oe acBeveic ywplc copntdpate (ACLUTTOUATIKY TAAKO) givot
ovyvo Qavouevo. Zopgova ue épevvec tov NASCET ( North America Symptomatic
Carotid Endarterectomy Trial) kot too ECST (European Carotid Surgery Trial) ot
acleveig pe aoLUMTOUATIKY TAGKE EXOVV TOAD Alyo TEPIOTOTIKG EYKEQOAKOD KAOE
xpévo. To mOGO0TO TV TEPICTOTIKOV elvar pikpotepo amd 1-2% evd 10 mTOGOGTO

fOvnowomtog pikpdtepo and 0.05% [6].

["a tovg acBeveig pe copmopatikn TAdKa wov 0ev EAafav kdmolo £100g Bepameiog ko M

otévoon Eemepvovoe 1o 70%, n NASCET $oeie 611 kdbe ypdvo t0 TOCOGTO TMV



TEPIOTATIKOV gYKEPAAKAOV NTov 13%. o pikpdtepo 060610 GTEVOGNS, TO TOGOGTO

TOV EYKEQOUAMKOV fTav 7% [6].

Ot perérec deiyvouv OTL o1 aoBeVEIC e OCLUTTOUOTIKY] TAAKO £(O0VV TEPICCOTEPES
TOUVOTNTEG EYKEQPOAIKOD OO OLTOVG OV OEV TACYOLV GO TNV VOGO T®V OpTNPLDV,
AL GOP®MG AYOTEPO KIVOLVO OO 0LTOVS OV TAGKOLY ANd TNV GLUTTMOUATIKY VOGO
tov aptnprov. [Hopdha avtd, apketol acOeVEIG L ACLUTTOUATIKN TAGKO £Y0VV TAGN
va maoyovv Ko amd v Ztepaviaio Kapdiokr voco. Zvykekpuéva, 24.1% tov

acOevov pe Xtepoviaio Kapdiakn voco giyov acvopntopatiky Tadka [6,7] .

SOUTEPOCHUATIKA, Ol EPEVVEC KOATAOEIKVDOLV TN ONUAGIO TNG KATNYOPlomoinong g
TAOKOG TOL KABe acBevn, KaBdS kot T cLUPoAN TG avarTuéng evog epyoireiov mov OBa

EVKOADVEL TNV S18yVOGCT) TOV.

1.4 Yrépnyou

O Ymépnyog eivor o ac@oing Kot avadvvn dadikacio. Mg v ypromn tov pmopolde
Vo ThpovpE €KOVEG amd TO €0MTEPIKO TOL avOpOTIVOL COUATOS. XVVNO®G
YPNOUOTOIEITOL Y10 VO UITOPEGOVUE VO OLYVAOCOLUE TO 0Tl KATO0L 7TOVOD,
epediood 1 LOAVVONG GTO E6MTEPIKO TV OpYAveV Kot Yo TNV €&€tacn Tov guppvov
OTIG TepuTOoEL eykvwv. Emiong, umopel va fondnoet tovg yuotpoig otig eetdosig

Broyiag kot otV d1dyveon kapdokodv acbevelmv [9].

Katd v didpketo tov YEpnyov o yotpog ¥pNOLOTOLEL EVOV LETOTPOTEN KO ATADVEL
oV mepoy] mov Ba yiver To vmepnyoyphonua Evav ewdwd (eAé. O petatpoméog
EKTEUTEL NYNTIKA KOUOTO YNADV GLYVOTIT®V GTO GOUO. TN CUVEXELW, O UETUTPOTENS
YPNOUOTOIEL TOL KOUATO TO, 07010, KTUTTOVV G€ KAMO10 16T Kol EMGTPEPOVV Ticw. Mg
aLTOV TOV TpOTO SYNUATIEL TV ekdVa Kot TV Tapovctdlet o€ pia 006vn. O Yrépnyog
dgv ypnoyonotel ovtifovosa aktivoforio OT®S YPNCLOTOIOVV TO. UNYOVILOTO Y10L TIG

axktvoypapies. O acbevig dev extifetan o€ kdmoto €idog axtivoforiag [9].



Ot ovpPatikol Yrépnyotr mapovctdlovy kOVeg amd EMIMESES TEPLOYEG TOV GAOUOTOG.
Néot kot avoamtuypévol YEpnol Umopovv TAEOV UEGH TGV MYNTIKOV KLUATOV Vo

AaPovv TAnpoopia Kot va oynuaticovy pia eikova tptav dtaotdoswv (3D) [9].

Ot e1KOveG vITEPNYOYPAPNILATOG TOL Ba umopel 0 YiaTpdg va avePdoel 6to cuotnua Ha
npoépyovtal ovvnBwg and to Yzmeprirovg Avamtvéng (Doppler). Ot ocvykekpiuévol
VIEPNYOL YPNOUOTOLOVV L0 GUYKEKPIUEVT] TEXVIKT KOl UTOPOVV VO, LOG ETLTPEYOVY VO
dovUE GE €IKOVOL TNV PON TOV CUPATOG PECO OTIS apTnpieg Kot AEREC TOL COUATOC.
Yndpyovv tpia €idn Yrépnyov Doppler: to ‘Eyypwpo Doppler (Color Dlopper) mov
HEG® YPOUOTOC OIVEL TANPOPOPIEC GYETIKA [E TNV TOYLTNTO Kot KatevBuven g pong
tov aipatog, o Doppler Aviyvevong Xauninic Pong (Power Doppler) mov divet
TEPLOCOTEPT TANPOPOPIOG YO TV TOYVTNTO KOL TV POT TOV aipatog, aAAd Oyt yio tTnv
katevbvvon tov ko téhog o TTarukog Doppler (Spectral Doppler ) mov mapovolalet
TNV POT TOL GULOTOG YPOPIKA pe BAoT TNV andOGTACT EMTL TOV XPOVO KOl LETATPETEL TV

mAnpogopia avtr og Nyo [9].

FR 22Hz
3.0em

Ewoéva 1.4- Ewova kapotidog omd Pivieo mov tpapniytnke oamnd Color Doppler

Ultrasound[10]


https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=655
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2.1 HTML ka CSS

H Hypertext Markup Language (HTML) eivar o “markup” yAdooco kot Oyt pio
YADGGO TPOYPOUUOTICHOD. Xg avtiBeon He TIG YADGGES TPOYPOUUUATICHOD, OEV
YPNOCWOTOIEL GLVOPTHOCELS Y10 VO VAOTOMGEL dlepyocies, oAl “eTikéteg” yio vo
onuaver keipevo. IMMiéov, n HTML omotelel tov mupnva OAwv TtV SOIKTLOKOV

10TOGEAID WV, gite amldv, gite mepimlokwv [11].

Yxomdg evog web browser eivar va AdPer apyeio HTML amd kamowo web server ,
KOO0 TOTIKO YDPO OMOONKELONG KOl VO TO. TOPOVCIAGEL LETA GTOV YPNOTH OCAV

oeAideg e molvpéoa [12].

Onwc €xer avaeepbei, 1 HTML eivar o mopnivog g 1otoceridag. Opme, po
10T00eAd0 dev pmopel va amotereitoan poévo amd6 HTML. H HTML opilet v «dpia
doun kot 1o Keipevo g oeiidoc. o va mpootebel omtikn epgdvion, n HTML

ovvepyaleton pe Cascading Styling Sheets. Eniong, 1 HTML divel v duvatdotta va



EVOOUATOONG TPOYpouUdTOV Ypoupévev oe YAdooa oevapiov (scripting language),

onmg JavaScript [11,12].

H CSS, mov ocvvepyaleton pe v HTML, elvor pio yYA@ooo mov KotaTtAGGETOL GTNV
Katnyopia T@V YAwoomv UAA®V vroAoyloty. H yAdcoca avth éxel oyedlaotel Yo va
emtevyBel o SlayPIoHog ™G Tapovsioong and To TEPLEYOUEVO, OT®G N dATOEN, TO

YPOUOTO Ko 1) Ypoppatoospd [13].

Me v ypnon g CSS, o cedida pmopel vo Tovicel Ta YopaKINPIoTIKAE Kot va yivel
O €0YPNOTN, VO PeATidveTon 1 TPOSPACIUOTNTO TOV TEPIEXOUEVOD KOl UEIDVETOL
moAvmAokOTNTa TG oeAidac. H yprion g CSS ftav amapaitntn yio tnv vAomoinomn tov

GLGTNUATOG, MGTE VO VILAPYEL OLOOHOPPIO KOl TO GUGTNUA Vo Eivat PIAMKO TPOS ToV

xpHoT.

2.2 JavaScript

H JavaScript eivon pia mo mepimhokn yAowooo and v HTML kot tmqv CSS. Eivor o
YADGGO TPOYPOUUOTIGHOD 7OV Ol GYESGTEG IGTOGEAIO®V YPNGIULOTOIOVV Yol VO
ONUOVPYAGOLY pia GEAIDD OV Vo, AAANAOEMOPA pe TOV ¥pnotn . Boaoiletor oe
OlPOPO.  GTUA  TPOYPOUUATICUOD, OM®G  OVTIKEWEVOSTPEPY, TPOTUCIOKO KoL
ovvoptnowoko. I[IAéov v axkoiovBovv Olot ot povtépvor web browsers «at
YPNOUOTOIEITOL GYEOOV AT OAEG TIC 1IGTOGEAOES, Y10 TTLO SLVATY] KOl TTLO GUYKPOTNEVN

Aetrtovpywdmro [11].

Apywd, n JavaScript evepyovoe povo otovg web browsers, otnv mievpd tov mEAAT.
Topa, £xel evoouatwbel 6 TOAOVG TOTOVG AOYIoHIK®V, OTTmS Web servers kot Bdaoeig
dedopévov. Eyxel axopa eykatactabel Kot oe mpoyplppote eKT0g SodKTHOV OTMG GE
QUAAOUETPNTEG EQUPLOYES, o€ eQaploYES PDF kot 68 eicovikég unyovég, Kavovtog €16t
v JavaScript onpoeiiy omv avamtvén €eopUOYOV o Kvntd ThAEQOVA Kol

vrohoylotég [14].



INo 1o obotuo pag, 1 JavaScript anotelel éva onuavtikod epyaieio. T'a tov ypriotn
TOV GUOTNUOATOG Vol amapaiTNTo Vo VIAPYEL AUEST] OAANAETIOPACT, QLPOV GTNV OVLGia
N aAAniemiopaon amoteiel T0 POVO HEGO Ylo TOV OPIOUO GUVTIETAYUEVOV KOl GAA®DV
TOPOUETPOV OV apydtepo Bo givor amapaitnteg mAnpoeopies yoo v e€aywyn

UETPNOEWMV KAT.

2.3 Python kot o1 dwe@opéc g pe Tv Matlab

H Python &ivar o avtikeipevootpepng yAowooo tpoypappoticpod. H o diodedopévn
ékdoomn g elvar avt Tov givar vAomompévn oty YAwoca C. Meydeg etaupieg, Omwg
n Google, Netflix, Dropbox ot Spotify v ypnoyomoovv yio T €QapUOYES TOVG.
Extog and mpoypappatiotiky yhwooa, 1 Python wbétet kou ektev) Bipiodnkn. H
BPAobNKn avty mepiEyel mOAAEG cuvaptnoelg mov vrofonbovv oe Béuata Pdong

dedopévav, diktomong ki [15,17].

Eniong, emedn] 1 Python dwtiBeton dwpedv kar eivor edkoro Kavelg vo oyxedidoet
olqpopa epyareio, vo To EMEKTEIVEL Kt va, ToL avamtuEeL, stvat kot opKeTa SodeOOUEVT.
Yrapyovv moAhd dtopopeTikd epyareia yio didipopovg okomovs. Eva and avtd eivar 1o
OpenCV. To OpenCV oyedtdotnke Yoo KOADTEPN VTOAOYIGTIKY] OmAd00M Kol Oivel
OPKETN OMNUAGIO GTIC EPOPUOYES TTOV TPEYOLV GE TPAYUATIKO ¥pdvo. To gvpog mov
umopel va ypnowomombel eivar tEPAOTIO. XVYKEKPUEVE, OGTO TOPOV CLOTNUO

ypnowonomdnke yio v ene€epyacio g ewovag [16].

H Matlab eivor £éva  mepipdAiov  aplOunTikig VTOAOYIOTIKNG Kol YADooO
poypappatTicpov. Exet anmqymon oe peydAo Koo, 1010itepa 6€ aLTO LE EMGTNUOVIKO
vdPadpo. To yeyovdc Ouwmg OTL dev eivar dwpedy dev TNV KAVEL Kol TOGO ONUOPIAY|.
"Evag 6pmg amd toug TEPLopIoUONG TG, TOL GE GLVOLOCUO LE TIG ATOLTNGELS TNG ETOYXNS
10 Kabiotovv TpoPAnUa, eivar ot apketol meplopiopol mov €yel otnv eopnrotnta. H
KovoTNTa v Umopeic va TpEEELS TNV Qaproyn Gov o€ éva AALO vToloyloTth Bewpeital
onuovtiky. Mo petaylottiopévn epapuoyn Matlab pmopei va tpé€er oe éva

SPOPETIKO VITOAOYIGTH Udvo av £yovv v idta ékdoon Matlab Component Runtime



(MCR), ka1t umopei va givar apketd dvokoro, pog kot 1o MCR avavedvetor kdbe 6

pveg [16].

2.4 Django Web Framework

OEAOVTOC VO VAOTOMGOVUE €VO, SIdIKTVAKO GOoTNUA, YpelooThKaue évo Framework
oV va €EEOIKEVETAL OTIS JABIKTLAKEG Papuoyés. Xpnolporotooue to Django, éva
vynrov emmédov Python Web Framework. Mg tn ypion tov Django po epappoyn
umopetl va. avomtuyBel ypinyopa, a@ov £xel oyedlootel pe TéTOo TPOMO MOTE V.
EVKOAVVEL TNV VAOTOINGT KOl VO, YAVTMVEL TOV TPOYPOUUOTIOTH amd TV ToAmmpio
mov pumopel vo €xel pol OOIKTLOKY €Qopuroyn. 'Etol, o mpoypappatiotc €xst v
gvkatpio vo dMGEL TEPIGGOTEPT EULPACT) GE TLO CNUAVTIKE GTOLXELD TNG EQUPLLOYNG TOV.

To Django ivai dwpedv kot avorktod kddwa [18].

Mepikd omd ta yopoktnplotikd tov Django mov to kabiotodv dnNpo@iA; 6tov Topén
ToV, gfvor M peydin taydtnta mov pmopel va avomtuydel o epappoyn, n acedieio mov
TPOGPEPEL  OTIC  EPAPUOYEC TOL KoL 1 €LEMEIDL Kol 1 EMEKTAGIUOTNTO TV

epapuoymv[18].

Mo peyoddtepn pog gvkodia otnv ypaer Python xor Django ypnoipomomoape o
gpyareio PyCharm. To PyCharm eivon éva e€eidikevpévo gpyaleio tov Python xon
Django IDE ka1 mapéyel éva gvpd @aoua PaciKOV €pyOAEimv, ONUOLPYOVTAS £V

BoAwkd TepBaiiov yio v avamtuén epappoymv Kot Iotov [19].

2.5 Baon oedopéverv

H Bdon odedopévav oe 1é€t010 cHotua Ntav amapoitmtn. o v viomoinon tng

ypnowonomoape Paon MySQL. H Bdon kpatd minpopopieg yio Tovg SayEpIoTEC,

TOVG YlTpovg mov Ba Eyovv mpoOcPacn oto cvoTNUe, TOvg acbevelg, Kabhg Kot ylo

OLAPOPEC LETPNOELS TNG KAPMTIOAG TOV ol LEAETICOVUE aPYOTEPX KO TNV TAGKAL.
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Ot teploc0TEPES GYEGLOKEC PACELS 0EOOUEVOV OYEOAOTNKAY TTOAAEG OEKOETIEG TPV YN
va ebumnpetovv moAvmAoka ERP cvotiuota. Me Tic véeg amoitioels OU®G oL
onuovpynnkav pe v avdmtuén tov Awdiktvov, 1 MySQL éxetr yiver yia tovg
TPOYPOUUOTIOTEG 1 TPOETAEYUEVT Pdon dedouévov yio epapproyés dtadiktvoov. Ta
ONUOVTIKA YOPAKTNPIOTIKA TNG, OTMG 1 €XIO00N NG, N EMEKTACIUOTNTO KO 1) EVKOAIN
oTNV YPNON NG, TNV £xovV BEcel mg TNV TP®TN o€ emAoyn dwpedv Pdon dedopévav yia

10 Awdiktvo [20].

2.6 Apache HTTP Server

O Apache HTTP Server givat pio dopedv TAATEOPO. 0VOIKTOD KOSKO, Y10 Kavovpyla,
Aertovpyikd cvotuata, 6mmg UNIX koar Windows. Xtdyoc ¢ mAat@dppog ivar M
TOPOYN OCGPAAOVG, OOS0TIKOD KOl EMEKTAGIHOL Olakoutot) wov mopeyet HTTP (
HyperText Transfer Protocol) vmnpeoiec oe ouyypovioud pe to tpeyovuevo HTTP
npotuma. H gukorio 6tn ypnom tov, N a&omoetio Tov, 1 anddocn ToL Kot T0 VP0G TV
VINPECLOY TOL TPOGOEPEL NTAV KATOWOL OO TOVG AGYOVS oL EMAEYONKE Yo va

vrootnpi&el o610 ovoTnua pag [23,24].

2.7 TIFF Viewer

Ot ewoveg TIFF ( Tagged Image File) ypnoipomotovvtol yio amofnKevon €KoOvVov
VYNNG mowdtrag. O TOmog VTG Voot Pilel cvumicon ywpPic anmAeleg Kot £Tot gival
APKETE SLOESOUEVOG GTOVG YPAPIGTES KOl GTOVG POTOYPAPovS. H ymAn avty modtnta

TOV eIKOVeV, kavel tov tomo TIFF va emikpatei kot oTig wotpkég eucoveg [25].

Ta mpoypdupota mepMyNong O©TOV  TAYKOGUO 16TO OU®G, Ogv  UTOPOVV v
vrootnpitovv Tig ewoveg TIFF. Adyo tov evarloktikdov CMYK ypopdtov mov
ypnoonootv ot TIFF kot kdmoliwv yopakTnploTiK®V TANPOPOPLOV OV AmodnKevEL
YL TNV EKTUTTOOT Mo EIKOVOGS, ot eikoveg TIFF dgv pmopovv va vtoostnpiytody and To
neplocdtepa Tpoypdupato mepmynone. o avtd tov Adyo, o 6molog ypnotng tov

CLGTAUOTOG TPEMEL | VO YpNolponomoel kamoto €idog plug in yw va kdaver tov

11



TEPMYNTN TOL KAVO VO POPTHOGCEL €1kOVEG TOmov  TIFF 1 va ypnotpomotel kdmolo amd
ToVG TEPMYNTESG mov TG vrmootnpilovv. Kémowor oand tovg mepmyntég MOV TIC
vrootnpilovuv eivar o Safari, o Internet Explorer xoir o Microsoft Edge. Epeig,
ypnowonomoape to mpdypouua Tiff Viewer 1o omoio ko eykotaotioaue oto Google
Chrome [26,27].
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Kepararo 3

Agrtovpyieg

3.1 Asrrovpyia: Image Histogram Normalization 14
3.2 Asrtovpyia: Image Scale Definition / Measurements 15
3.3 Aerovpyio: Normalization to a standard pixels/mm 17
3.4 Agwrtovpyia: Image Crop 19
3.5 Actovpyia: Feature Exttraction 19

3.1 Asrrovpyia: Image Histogram Normalization

H mpotn Aertovpyia eivar to “Image Histogram Normalization”, dnAadn
KOVOVIKOTOINGT TOL 1CTOYPAUUOTOS TNG KOPOTOWKNG €kovas. Eivor pia Pacwn
Aertovpyia kKo PonBa oty avamapay®yn TOV YOPAKTNPIOTIKOV LENG TNG TAAKOG,

kaBmg emiong Kot 6Tov KaBopiopd Tov £100V¢ TG KOPOTIOKNG TAGKOC.

H KOLVOVIKOTIOIN oM glva amapoitnn AOY® ™mg GUVEKTIKNG
@Oong g Owdikaciag ameikdviong vrepnywv. H opolopopeio otnv akpifeio xon
otV avtifeon tov meploy®v pog ekovag e€aptdror and TG aAAOYEG GTNV AKOVOTIKY
ovvheon PeETOED TV 10TOV, 0TV KATELOVVOT TOV KUUATOV TOV LIEPNYOV KOl GTNV
e€achfévmon  tov  kopdtov A0y NG amoppoeNonNg TOVG OO TOLG

1otovg [21].

[Ma v extéleon avtg g Asttovpyiag, o yiutpdg koieital va emhégel kat va avePacet
GTO GUGTNUA TOV VIEPMYXO TOL acBevn. Lty cuvvéyela, ypnoyLorotovviot 6vo onueia,
éva onueio aipotog kot éva onueio adventitia, mg onueio avagopds. 'Etol, n eikova
KOVOVIKOTOLEITON Ypoppkd, dote to 0 va ivar 1y grayscale tium tov aiporog, kot to 190

va givon 1 grayscale tyun tov adventitia.
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H véa xavovikomompévn swova gppoaviCetor otov 1atpd, palli T0 KOVOVIKOTOINUEVO

IGTOYPOLLLLOL, Y10 VO, LTTOPECEL VO TOPATNPOEL TIG LETAPOAEG.

ACSRS 15FUO 07 7 Tis02 MI08

L7-438mm CVasc/SURIN 12 35 p Fr#s8 60cm

P
Fr Rate High

Ewéva 3.1 — H ewdva apiotepd givor omd Eva vmepnyoypaenuo Kopotidog Kot m

ewova de&ia elvar 1 10100 KOV LETA ATTO TNV KOVOVIKOTTOIN O™ TNG.

3.2 Agrrovpyia: Image Scale Definition / Measurements

H debvtepn Aettovpyia sivar to “Image Scale Definition / Measurements”, dniadn o
0poHOG TG KAMpakag TG ekovag KaBdg emiong Kot 1 e€aymyn KATo1mv HETPOEDV
amo v ewova. Ot HETPNOELS AVTEG €V O VTOAOYIGUOS TOL TTAYOVG TOV ECMOTEPIKADOV
toyoudtov tov aptmpiodv (Intima Media Thickness), ¢ midkog, ¢ omdoTaoNg

UETOED TOV TOYYOUATOV HOG apTnpiog Kot To UPadoOV TN TEPLOYNG TS TAGKOC.

Apyikd, ylo vo. LTOPEGOLY VO, YIVOUV 01 LETPNGELS KOl VO, DVTTOAOYIGTOVV Ol KOTAAANAES
OmOGTAGELS, O WTPOC TPEMEL va, opicel TV KAMpoako ¢ ewovag. [T ocvykekpyuéva,
TPEMEL Vo ONAMGEL TNV  amOCTOCN G€ YIMOGTOUETPO UETOED OVO  EMAEYUEVOV
gwovootoyeinv g ewovag. MOMG yiver avtd, To cOoTa VIoAoYilel TV amdGTAOT
Tov 000 onuelov og ewovootoyeia, ypnowonowdvtag v Evkieidein Amdotoon

(Ewova 3.3) [28] .
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211 GUVEYELD, 0POV PPEL TO OMOTEAEGLO OLTHG TNG ATOGTOOMNG, TO dlopel e TOV aptOpd
TOV YIMOCTOUETPOV TOL glye OMAMGCEL 0 10TpOG Tponyovpéves. Etot, Bpiokel tov
apud tov ewovootoyeiov ava yhootopetpo ( pixels per millimeter). Té\og,
UETOTPEMEL TNV OVOALON NG €KOVOG o€ €va otabepd apOud, o omoiog eivon 20

EIKOVOGTOLYEID OVA (IAMOCTOUETPO.

Ooco agopd ™ pétpnon tov IMT, otdyoc ¢ Asttovpyiog eivor péoco amd v €mA0YN
owpopov onueiov va vroloylotel TO PEYOADTEPO TAYXOC TOL TOYMUOTOS TNG
OPTNPLOKNG KOPOTIONGS, TO UIKPOTEPO TAYXOG KOL O HEGOG OPOG. LVYKEKPIUEVA, O 10TPOG
umopel va emiégel doa Cevydpilo onpeiov Kot OTmG TPONYOVUEV®GS, LLE TOV VTTOAOYIGHO
g Evileideng Amdotaong 0o vmoAioywotel m amdctoon TV onuelov o€
ewovootoyyeio. Ot amoctdoelc towv Cevyopldv, Ba dwupebodv pe tov apBud tov
otoyElmV oVl YIAOGTOUETPO, TOV PBPNKOLE TO TAV®, Kol T amotéhespa Ba givar ot
OTOGTAGELS GE TPUYLOATIKA YIMOGTOUETPA. ATTO QVTES, WTOPOVLE VO, VTOAOYIGOVUE TOV

péco O6po kat va Bpodpe T HEYIOTN Kot EAAYIGTN ondGTOON.

H pérpnon tov IMT eivar moAd onuovtikn. H mpodt dopuxn aAiayn mov umopel va
aviyvevBel oy aptnplockAnpovven givor n avénon tov IMT. Qotdco, 1 avénon tov,
OEV TOPATEUTEL QVTOWATO. GE APTNPLOCKANPOOT), Opmg oyetiCetan pe avtny. H adénon
tov IMT pmopei emiong va eivor amotéleoua ™G vrepmAaciog TV Aeiov HOIKOV
KUTTAp®V oL  0dNyohV  GE  LEEPTPOPICL Kot  OVTICTAOUOTIKY]  apTnpLoKn
avadlopopewon. Axdpa, 1  eE€taon TOL  pmopet Bonbnoer 1OV 10TPO VO
EMOVATAEIVOUIGEL  TO TOGOCTOD TMV OGHEVOV HE GUECO KOPOYYEWKO Kivouvo Gg

XopNA0 1 ymio [30].

[TapdAinia, To Thyog TG TAGKAS VToAoyileton pe Tapopotlo Tpdmo. O 1Tpodg pmopet va
emié€el éva (guydpt onpeimv Kol OT®MG Kot TPy, e TOV LIOAOYIOUO TS EvkAeideiog
Amndotaong Ba vodoyiotel | andoTaon TV onueiowv oe gwovoototyeio. H amdctoon
tov onueiov, Ba doupebodv pe tov apBud tov ctoyeiov ové YAOGTOUETPO TTOV
Bpnkape mo moveo kot To omotéhecpo Bo elvar 1M amOOTOON O TPOYLOTIKE

YALOGTOUETPOL.
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Me moapopolo tpomo vroroyiletonr Kol 1 amOoTACT, HETOEDL TOV TOYYOUATOV TOV
apmpdv. O wtpodg umopel va emaéler 6co Cevydplo pe TOvV LRTOAOYIOUO NG
Evkeideiag Andotaong Bo vroroyiotel 1 omdoTOON TOV ONUEIOV GE EIKOVOGTOLYELD.
Ot amootdoelg tov (evyapiwv, Ba dwupebodv pe tov apBpd twv otoryeiov avd
YAOGTOUETPO KO TO OmoTELES O Bl EIVOIL O1 AITOGTAGELS G TPAYUATIKA YIMOGTOUETPOL.
Ao avTéC, UmopoVUE VO VTOAOYIGOVUE TOV HEGO OPO TMV AOGTACEMY OVAUESO OTO

TOLYDLLOLTOL.

O vroloyiopds Tov epPadod g TEPLOYNG TG TAAKNS yiveton pe v uébodo Shoelace
kot g PPprodnrng e Python, Numpy. O 1atpog umopei va emié€el 6o onueio
ypelaletal Yo oxeSIAoEL TNV EIKOVO TNG TEPIUETPOV TNG TAGKAS. Mécm Tv onueiov
Kot ¢ pebodov Shoelace, vmoroyiletar to epPadov g meployng mov emAéxOnke oe
ewovootoyeio. O apBuds avtdg Bo Swupebel pe tov apBud tov otoyeiov avd
YMOGTOUETPO Kot TO amotélecpo  Oa  givor 10 euPfoaddv  oe  TPOYUOTIKG

yootoueTpal[22].

e

Ewodva 3.2 — doppovia Shoelace [22]

3.3 Aarrovpyia: Normalization to a standard pixels/mm

H 1pitn Aerrovpyio eivan to “Normalization to a standard pixels/mm”, dniadn n
HETOTPOTY] TNG €KOVOG G€ éva otafepd aplBud €KovooTotyeiwv ava YIAMOCTOUETPO.
Avt 1 Aettovpyia givar eQapproOcIUn TOGO GTNV APYIKY| EIKOVO TOL VIEPTNYOYPOPT|LOTOG

NG KOPOTIONG, 0G0 Kol 6TV £KOVA TNG KOPMOTIOIKNG TAGKOC.
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Oco agopd TNV apylKn E€KOVE, TOL VIEPNYOL TNG KOPMTIONS, Yo VO AEITOVPYNGEL M
petatpony, o wTpdg mPEmeL va. opicel v KAipako g ewovag. [To ovykekpuéva,
TPENEL vo. ONAMDOCEL TNV 0OmOoTACN O€ YAooTopeTpa Uetalh Ovo  emAeyUEVOV
€IKoVooTOoLyEimV ¢ ekovag. MOMG yivel avtd, 10 cuotnua vroloyilel v andotaom

TV 600 onueiowv og glkovooTolyeia, ypnouonowwvtag v Evkieideio Andotaon [7] .

= (g1 —p1)° + (g2 — p2)°
q

2 — P2

Ewova 3.3 — Yrnohoyiopdg g amdotaong netacd 60o onpeiov p Kot g, xpnoLHoToudVToG

tov tOmo ¢ Evikeideiag Metpikng [28].

2 ovvéyela, aeol PPel TO AMOTEAEGLLO OVTYG TNG OOGTACNC, TO dlapel pe Tov aptipd
TOV YAOCTOUETP®V OV €ixe dNAmcel 0 10Tpog mponyovpévac. 'Etot, Ppiokel tov
aplBpd tev ewovootoyeiov avd yhootouetpo ( pixels per millimeter). Télog,
LETATPEMEL TNV aVAAVON TNG €KOVOG og éva otabepd apBud, o omoiog eivar 20
glKovooToyeio avd YIMOGTOUETPO.

A@ob axorlovOnbel avt 1 dwdwkacio, epeaviCetor n véa TAPUyOUEVT) EIKOVO GTNV

006vn kot 6ToV 1TPo.

[Ma v mepintoon ¢ eoOvVaG TG KAPOTIOKNG TAAKAS, divovTol TPELS EMAOYES GTOV
0Tpo:

a. Koavovikonoinon oe 10 gikovostoryeio ova YIMOGTOUETPO

b. Kavovikoroinon g 15 gikovootoryeio avd (IAMOGTOUETPO

c. Kavovikonoinon og 20 eicovootoygio ava YIAMOCTOUETPO
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To ovykekpiévo Kopudtt g Aettovpyiag vAomombnke ota TAAIGIO TNG OTOUIKNG
SUMA®UOTIKNG £pYaciog TS cvueottnTplog Hov Pagaéiiag Xmopov. o nepiocodTeped
TANPOPOPIES GYETIKA HE TIG WETPNOELS, UTOPEITE VA OVOTPEEETE GTNV CLYKEKPUUEVN

epyacia.

3.4 Agvrovpyia: Image Crop

H tétapm Aetrovpyia eivor n “Image Crop” kot mapéyet v duvatdOTNTo EMAOYNG Kot

OTOKOTNG TNG TEPLOYNG TNG TAAKAG OTd TNV EIKOVO TOV Y TEPTXOV.

H ovykekpévn Aettovpyie vAomombnke oto mAaiclo TG OTOUIKNG OUTAMUATIKG
gpyociag g cvpeortnTpldg pov Papaériiag Xmdpov. ['a mepiocdtepeg mAnpopopieg

GYETIKA LE TIG LETPY|OELS, UTOPEITE VAL AVOTPEEETE GTNV CLYKEKPILEVT EPYOCIaL.

3.5 Agrtovpyia: Features Extraction

H méumm Aertovpyio eivor n Feature Extraction. H Aettovpyio. owtr omotelel éva
YPYOLO EPYOAEID YO TOV VTOAOYIGUO SLOPOPMV TOPUUETPOV GYETIKA LE TNV VO TNG
TAGKOG.

H Aertovpyia avtr) viomomOnke ota mAaicio TG ATOUIKNG OIMA®UOTIKNG EPYUCING TNG

cuoppottNTpldg pov Pagaéilog Xmopov. o mepiocdtepeg TANPOPOPIEG GYETIKA LE TIC

LETPNOELS, UTOPEITE VO AVOTPEEETE GTNV CLYKEKPLUEVT EPYACIOL.
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‘Evag Aoyapraopdg pmopel va  dmuovpynfel povo amd KAmoov OloyEPLOTH] TOL
GLGTNUATOG, £TGL MOTE VO, OTOPEVYOVTAL TPOPANUATO KOl VO OPUAACCOVTOL TO
0TPIKA dedopéva, 0 TEPIMTMOOT MOV KAMO10¢ Tpoomadnoel va yypapsl cov 10Tpdg
Yopic va etvat.

Enopévac, yio tnv gyypaen Tov 1tpod, 0 daXEPLOTNS GLVOEETOL GTO GUGTNLLO OO TNV
dikn tov Egyopilot| oehida ovvoeong (Ewodva 4.1), ommv mhektpovikn dievbuvon

http://173.249.18.105:8000/admin_login/, ka1 otnv GuVEXELD TPETEL VO, GUUTANPDOCEL

pe eoppo (Ewova 4.2) pe ta otoryeio tov véou yatpov. Ta otoyeia pe actepioko (*)
elvar amopaitnto va copmAnpmBodv, kol 6e TePinT®ON mOL KAmMOwo medio mapapeivel
G010 Kol 0 SloyEPIOTNG TPOCTOONGEL Vo VITOPAAEL TNV €YYPOPN TOL YLOTPOD GTO
ovotnua, epeovitetar Tpogdomomrikd pvopa (Ewkéva 4.3) , yia tn GUTARP®GN TOVG.
YmoBdAiovtag TV eOpua LEGH TOL KOVUTLOV GTO TAV® aptotepd HEPOG TNG GEMOAS, O

YTpOG TPOGTIOETOL GTO GUGTNLLAL.

Ewova 4.1 — Zehida ohvdeons S1oyelplot 6T0 GOGTNLA.
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Ewova 4.2 — ®oppa eyypapng véou 1atpol 6to cvotnua. Me v évdeién * mpofdiiovtan
To. VIOYPEMTIKG Tedion cvumAnpwone. To mpmdTo Kovunl 610 WAVED OPLETEPO UEPOG TNG
cEMOOC OovaTPEYEL GTNV TPONYOVUEV GEALd, TO OgvTEPO Omobnkevel ta otoryeint TOV

10Tpov 01N PACT SESOUEVAOV KOl TO TPITO OVOVEDVEL TN GEADN GE TEpimTman Adbovg.

Some mandatory fields are empty!

Ewova 4.3 — Epedvion mpoedomomrikod pnvOUaToS, O TEPIMTMOOT TOPAANYNG

GUUTANPOONG OA®V TV VIOYPEDOTIKOV (*) Tedimv.

4.2 YHvoeon wTpov 6T0 CVOTNNA

IMa va ypnoomomoet kdmolog yaTpdg 10 GUGTNUM, TPETEL TPMTO VO, cVVOEDEl amd
oV Aoyoplacuo TOV. [Inyaivovtog otV NAEKTPOVIKN devbuvvon

http://173.249.18.105:8000/login Bo. eupovictel n ocelida yio va yivel 1 odvdeon

(Ewova 4.3). Me v gpnon tmg 81e0buvong Tov nAEKTPovIKOD TOL TaLOPOUEioOL Kot
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TOV GOGTOV HVGTIKOV KMOKOV O YPNOTNG GLUVOEETOL GTO GUGTNLLO KOl LETAPEPETAL OTN

oeAida http://173.249.18.105:8000/menu. Av o xpiotng 0MoEL Un £YKupo NAEKTPOVIKO

TaVOPOUEID N KWOKO, TOTE EUPAVICETOL EVIUEPOTIKO VUL Y10, ECOAAUEVO GTOLYEID
(Ewova 4.5), ko mopapével 6TaoIog oty 1010 GeAdo HEYPL VoL TANKTPOAOYNGEL TO

opBa otoryela.

Ewoéva 4.4 — Zelido ohvoeong 10Tpov GTO GUGTI L.

You must give correct emai and password to login!

Ewova 4.5 — Evnuepotikd pvopo E6QOAUEVOV GTOLYEIMV KATA T1 GOVIEST).

e mepintmon mov o YpNoTG EEXEoEL TOV KOIKO TOV UTopel vo EMALEEL TNV EMAOYN
“Forgot Password” mov ¢aivetol 6to Katm pépog ¢ cedidag oty ewkova 4.4. Tote, Ba,

petapepbei otnv oelida http://173.249.18.105:8000/forgot_pass.

4.3 AT06TOM] VEOU KMOKOD

¥t oehida http://test/forgot_pass (Ewova 4.6) o ypriong umopei vo Adfet véo Kmdtkod

v 1o ovotnua. Otav o ypnoe netopepbei otnv oeAida http://test/forgot_pass, pumopei

va Baiet ) S1evOLVON TOV NAEKTPOVIKOD TOV TOYLOPOUEIOV TOL Eival KOTOY®PMUEVN
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610 ovotnuo. Av 1 devBvvon mov £fare dev LILAPYEL GTO GUOTNUO, TOTE O XPNOTNG
TAPOUEVEL OTAGIHLOC oTNV 1010 GEAMD KOl TOL EUEOVICETAL TPOEBOTOMNTIKO UNVOLLQL,
£T01 MOTE VO, ONADGEL COGTA TNV NAEKTPOVIKT ToV dtevBuvon (Ewkova 4.7).

Av 1 01e06vvon vhpyel 6TO0 GVOTNLO, TOTE OMOGTEAVETAL GE AVTY, £vVOL NAEKTPOVIKO
pvope pe £va KovoOplo, OKTO-YNeLo KMOKO Kot 0KOAOVO®MS LETAPEPETOL TNV ZeAMO
Yovdeonc (Ewova 4.4). O ypnotng kaAeitar va TANKTPOAOYNGEL EAVA TNV NAEKTPOVIKY|
Tov dtevbuvon kot vo avTilypdyel Tov omootaApuévo kwdwod (Ewova 4.7), yio va
kataeéper  vo.  oovvoefel  oto ovomqua.  H  mAektpovikry  devBvvon:

epl400ade2018@gmail.com , éyel dnuovpyndei oto TAico TG SMAG®UOTIKNG OVTAG

gpyociag pe oKomd Vo ATOGTEAAEL TOVG VEOUG KMITKOVG TPOGROoTG.

Ewova 4.6 — ZelMda cuotnpatog, 0mov 0 1Tpdg UTopel vor SNAMGEL TNV NAEKTPOVIKT TOV
d1evbvvon Yo Vo TOV GTOAEL NAEKTPOVIKO UVULO LE £VO KOVOOPLo KMOIKO, GE TEPIMTMOON

oV €xel EeYAoEL TOV KOIKO oL £l ONADOEL.

This email does not match with any doctor. Please, give a valid email

Ewova 4.7 — Ilpoedomomtikd pnvopo, o€ mepintmon AavBoouévng MAEKTPOVIKNG

devbuvong.
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New Password Ewoepyopeva  x

epld00ade2018@gmail.com

Tpog Epéva (=]

Hil

Your password has changed You can change it again via your personal profile

Here is your new password:
WMPMEOGF

.
-

All the best.
Team ADE 2018

Ewova 4.9 — Hiektpovikd pnvopo pe 1o vEo KOIKO TOL YPNoTN, OTN NAEKTPOVIKY| TOL

devbovvon.

4.4 Kvpiog Mevov

>t celida _http://173.249.18.105:8000/menu vapyel T0 KVPIMG LEVOD TOV GLUGTHUATOS

(Ewova 4.10). H ceAida mpoceépel Tic €ENG emAOYEG:
Patients

Archive

Manual

Settings

Exit

a k~ wnh e

Ewova 4.10 — Zehido KEVTPIKOD HEVOD GLGTILOTOG.
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4.4.1 AcOeveig

Emléyovrag “Patients”, o ypriotng umopel va emAééet ite “Add Patient” eite “Browse
Patient” (Ewova 4.10).

Ewova 4.11 — Epeavion emhoyav [Ipocnkn acBeviy 1 Avalntnon acOevi.

Me 10 “Add Patient” 0  ywrpds LETOQEPETOL  OTN oeAda
http://173.249.18.105:8000/add_new_patient/. Toéte, eppaviCetor éva mopdbvpo Tto

onoio {ntd v TowtdTTo TOL a6bevh (Ewkdva 4.12).

Ady® ToV 6TL T0 choTUa pmopel va ypnotpomombet omd mToALODS 10Tpovg, 0 KaOE
Tpog €xel Toug dkovs Tov acBeveic. Eivar dpwg dvvatov, évag acBeving va aAldset
yrpd kol oavtog o yTpdg ypeldletar va €xet mpocPoon ota otoyeion Tov

GLYKEKPLUEVOL 0o0gV amod T Pdon).

't awt6 0 AdYO, 68 AVTO TO SMNUELD VITAPYOLY dVO TEPMTMOOELS, £ite 0 AGHEVIG LITAPYEL
Nnon o Pdon vo Vv TapakorloHOnon dAlov yatpov, eite givor Kavohplog acBevnig

GTO GLVOMKO GUGTNLOL.

Av o acBeviig vdpyel oM ot Pdon, kol mopakorlovbeitar amd GAlo yoTpd, TOTE
eppaviCetor katdAAnio pvopa emiPePoioong pali pe to Katoywpnuévo ototyeio Tov

acbevi) ot Paon (Ewova 4.13).
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Av 0 acBevng dev vapyet ot Pdon, tote epeaviletar n eopuUa e To GTOLYEIR TOV VEOU
acbevn, Ta omoia 0 YaTpog Tpénet vo cvuminpocet (Ewkova 4.14).

Ta otogeia pe aotepioko (*) eivor amapaitnro va coUTANp®Bodv, Kol av KATolo ard
OVTO TOPAUEVEL AOEL0 KO O 1TPOG TPOCTOONCEL VO LTOPAAEL TV EYYPOAPT TOV acbevn
o610 ovotnua, Ba epgoviotel mpoewomomrtikd pnvopa (Ewdva 4.3) , yuu v
CLUTA PG OAMV TOV OTAPAITNTOV TESIMV.

YmodaArovtag tnv eOpua LECEH TOL KOVLUTLOV GTO TAV® aploTePO UEPOC TNG GEAIDNGS, O
aclevig Kataywpeitor otnv PAcT OEOOUEVOV TOV GLGTHUOTOS, OV OEV LRAPYEL, Kot

dnuovpyeitar Guoyétion tov acbevn e Tov yluTpo.

Enter the ID of the new patient.

Cancel

Ewova 4.12 — TTapdBopo eioaymyng TootdTNTos VEOU 0ebevi).
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The ID already exists. The details of the corresponding patient is shown below.

If you want other patient you must give a different ID.Do you really want to add this patient in your folder?

YES No
[Patient ID 123450

at. Healtheare ID
[First Name Andreas
[Last Name Sawva
[Gender
[Date of Birth \Aug. 13, 1964
[Address Grigori Afxentiou
[Street No. 0
[Post code 8512
[Province Kamares
[City Laraca
ICountry Cyrpus
[Telephone 99999999
[Email

Ewéva 4.13 — Evuepotikn @opua 0Tt 0 GUYKEKPIUEVOS 0loOEVIHG 1O VTTAPYEL 6T Pdon.

Ewova 4.14 — Ooppa eyypagng véov acbevi 6to cdotue. Me v évdeién * npofdilovron

TOL VIOYPEMTIKE TESGIO GLUTANPOONG.

Av 0 acBevig eivor NON KATOXOPNUEVOG GTO GUYKEKPUYEVO YloTpO, TOTE O YPNOTNG
umopei va emAéEet To “Browse Patient” kot éva mapabupo pe toug dabéoipong acbeveic
0o eppaviotel (Ewova 4.15). Apov emideyDel kdmolog achevig, 0 ¥pNOTNG LETUPEPETOL

otV oedido Twv Agrtovpyidv(Ewodva 4.25).
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Ewoéva 4.15 — Awbéopor acBeveic Tov cvykekpyévon yotpoo.

4.4.2 Apygio

To xovpni “Archives”, divel oto ypnot Tig emhoyég “IMT data” kon “Plaque data”.

H npodt gmroyn diver tn dvuvotdnTo 61O ¥PNOTH VO OEL TIG LETPNOELS TOV EKAVE Y10
Kamowo acbevn, oxetikd pe to Intima Media Thickness, evd n emloyn “Plaque data”
TOV divel TV EMAOYN VA OEL TIG LETPNOELS EVOC GLYKEKPIUEVOL aGbevh OV apOpOvV

v afnpopatikn Tadka (Euova 4.16 ).

Ewova 4.16 — Epgdvion emdoyov IMT dedopéva ko Agdopévo Thdkog.

5.4.2.1 Avagopa IMT petpiicemv
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Me v emhoyn tov kovpumiov “IMT data”, eppavietoar éva mapdbvpo otov wTpd Yio
NV eMAOYN TOL acbevi] Tov omoiov BEAel vo O€l TIG TPONYOVUEVEG UETPNOELS TOV
IMT(Ewéva 4.15). AkoloObwg, speaviCetor akdpo évo Topaboupo He TIC UEPOUNVIES
Kol Tov akpipn xpovo mov €yovv yivel enefepyacio otic wkovee tov acbevn (Ewkdva
4.17). EmAéyovtag v embountn nuepounvia, epgaviCetor otnv 006vn pia avoeopd

LE TO AMOTEAECUOTO TOV UETPNOEMV KAOMG Kol €KOVEG amd TIG omoieg A@ONKav ot

uetpnoeic. (Ewova 4.18)

Choose the date and time that you want to see the report of IMT parameters:

Ewova 4.17 — Epgdvion Stobéciumv HeTpioemyv, KoTd nUepounvio Kot dpo EneEEPyaciag.

Report for patient: Andreas Savva , ID: 123450

Date: May 27, 2018, Time: 22:45
Plaque Name: 123450/10rcObw_anon.png

Pixels per mm 7.7026970
Maximum Intima Media Thickness 16069389
Minim um Intima Media Thickness 13330498
Mean Intima Media Thickness 14821439
Adventitia to adventitia 66760003
Plaque 1 49436309

Plaque 2 None

Areat 6239454072

Ares2 None

(o ) (e )

Ewova 4.18 — Avagopd pe tig petpioetc tov IMT tov acBevi) Andrea Savva pe tovtdtta
123450

v 6eMoa TG avapopds, 0 10Tpdg UTOPEL VoL EKTUTMGEL TV AVAPOPE LE TO KOV

7

“Print Results” 1 va. amobnkevoel TIg HETPOEI GTOV VITOAOYIGTH TOL UE TO KOLUTL
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“Save Results”. Mg v emdoyn “Close”, o w1pdc petapépetal Tiow oty 6eAda TOV

Mevov.

4.4.2.2 Ava@opa peTpfioemv TG TAdKog

Me v emdoyn Tov kovpmiov “Plaque data”, epoaviletar éva Topabvpo ctov wTpd yio

TNV EMA0YN TOL 060EVY TOL 0Tolov BEAEL VOl OEL TIC LETPNOELS TG TAKOGC.

H avagopd avtn, eivar pépog g dumhopatiknig epyasiog g Papaéiiag Zmdpov,

OTOTE Y10l CYETIKEG OLEVKPIVIOELG TPETEL VAL OVATPEEETE TNV CLYKEKPLUEVT EPYACIOL.
4.4.3 Eyyeipioo

Me v emhoyn tov kovpmiov “Manual” o ypnotng pmopei vo KotERdcel GTov

TPOCMOTIKO TOL VIOAOYLGTH £VOL EYYEPIO0 ¥PNONGS, YPOUUEVO oTa ayyAlkd, TOmov PDF.

Ewova 4.19 — Eyyepidio ypnong

4.4.4 PvOpicerg
H emoyn “Settings” divel otov ypfotn thv SLUVOTOTNTO VO, €L TO. TPOCMIIKA TOV

otoyeio, “View Profile”, 1 va olld&er tov kKmdikd mpdoPoong Tov 610 GLOTNUA

“Change Password” (Ewova 4.19).
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Ewova 4.20 — Epeavion emloyav [pofoing [poeid v AAdayng Kmdtkov.

4.4.3.1 IIpoPoin kot Eneéepyacio [Ipocomkdv Asdopévmv

IMatdvrag v emAoyn “View Profile”, o ypiotng petapépetol oty ceAida ToL TPOPiA
TOV, OOV Ko pmopei va. det ta otoryeia tov (Ewdva 4.21). Emdéyovtag 1o ekovidio
nov Ppioketan oto de€d tov Tithov “Doctor’s Information”, umopei va kavel
TPOTOTOMNOELS GTO. GTOLXEID. TOL TTOV &ivar KoToywpnpéva oto ocvotnua (Ewova 4.19).
Otov tedewwost pe v enelepyacio tov ototyeiov, mpémel va emAélel 10 Kovumi
amofnkevong (6e0TEPO KOVUTL TAV® apPloTEPE), KOl EUPAVICETOL £VOl EVIUEPWTIKO
pvope 6tt ot aAlayég Eywav ocwotd (Ewodva 4.20). Xe mepimtoorn mopaieymg
GLUTAN PGS EVOG VITOYPEMTIKOV TESTIOV, TOTE ERPAVICETOL KATAAANAO TPOEWOOTOMTIKO

pvopa (Ewkova 4.2).

g.\




Ewdva 4.21 — Xehida TpoPoAng oTotyeimv 1aTpov.

Ewova 4.22 — Zelida ene&epyaciog oToryeiov 10Tpov.

You have made your changes correctly.

Ewova 4.23 — Evnuepotikd pivopa cootig encéepyaciog otolyeimv 1rpov.

4.4.3.2 AMhayn Kodwoo [péspacng

H gmoyn “Change Password” petagépel tov ypriotn oty celido Tov @aivetol oty
Ewoéva 4.24. And exel, 0 ypnom¢ pumopel va aALAEEL TOV K®OIKO TPOGROONG TOV GTO

ovotpa. Xta nedio. New Password ko Confirm o ypiotg Balet Tov Kovovplo Kmdko.
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O kmdwog mpémet va gtvar o 1010g kot ota dvo media yio va yivel 1 adlayr. Av ta 600
nedia givarl dtapopetikd, tote €va mpogwomomTikd unvopo epgaviCetoar oty 006vn,
wote va ovadobel cwotd o kKodkdg (Ewkdva 4.22). MoOMc yivet m odhayn Tov

Kmd1Kov, 0 ypnotg petapépetol oto Kupiog Mevoo (Ewova 4.14).

Ewova 4.24 — Zelida alhayng kmdkov Tpocfaong.

BOTH FIELDS MUST BE THE SAME.

Ewova 4.25 — TIpogldomomrikd Uivupa Yio T 6OGTH TANKTPOAIYNGN TOV VEOL KMOKOD

mpodcPaons kot ot 000 mediaL.

4.4.4°EEo0dog

Ortav o ypnotg emAééel to “EXit”, amoouvdéetar amd 10 Aoyaplacud tov, amnoympel

a6 T0 cHOTNUO Kol ETOTPEPEL Tiow ot Zehida Zovoeong (Ewodva 4.4).
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4.5 Asrtovpyieg

Orav 0 yuatpog emhééet éva aoBevi, | LOMGS eyypayet éva vEo acBevi, epeavileTol 6To
cvuotnua po oeMoa yo va emdéEel ) Asrtovpyio mov Bélel va extedécel (Ewova
4.26). Xe vt TN oeAlda, OTMC Kl OTIC 6EAdEg OAMV TV AELTOVPYIDY, eppaviloviot
ovopa, emifeto kot apBpds TawtdTTOG TOV 06OV TOL 0TTOToL O YlUTPOG EmeEepyaleTan
TG vepNyNTIKES ewkdvec. EmAéyovtag to ewkovidwo, doimha omd to otoryeio tov, o

yutpog pumopei vo det 1 va eme€epyaotel ta dedopéva tov acbevi (PA. 4.)

Ewova 4.26 — Zelida pe Tig Aettovpyieg TOL GLOTHUATOG.

4.5.1 Image Histogram Normalization

H xavovikomoinom tov 6Ttoypapatog Lo  EKOVOG LITEPNYOYPOPNLATOS UTOPEL Vo
yivel péom avtig g Astrtovpyiog. Méow TG kavovikomoinong, 1m OAAGDG TOL
TEVIOUOTOG TOV IGTOYPAUUATOS, TO XOPUKTNPIGTIKA TNG EIKOVOC UTopovV va, EpOovy og
enineda mo otkeio TPOg TIS GO GELS TOV aVOPDOTOV.

H ocgAida tov TPoypaUIOTOS Yo TNV GLYKEKPIUEVN Agttovpyia mapovotdleTor otnyv

swova 4.27.
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Onwg gaivetor, 6to KOpLo pEPOG g oeAdag vLdpyovv 6v0 kappddes otovg omoiovs Ha
tomofetnBodv M apylkn €1KOVO, Kol 1) KOVOVIKOTOMUEVN €KOVa. ZTO TAAL, LEAPYEL
YOPOG YO TNV TOMOOETNON TOV IGTOYPAUUATOV TNG OPYIKNG KOl KOVOVIKOTOUUEVNS
EIKOVAG. XT0 KAT® PEPOG TNG GEMONG, VIIAPYEL GTA 0PLoTEPA £vol fondnTikd Kovti, Tov
e€nyel oto ypnom T wpénel va Kaver oe kdbe Prpa. Avtd to Bondnua vapyel oTIC
oeMdec OAMV TOV AETOLPYIOV TOL GCULOTNHUOTOC. XTO KEVIPIKO KAT® UHEPOG,
epeavifovior ot evépPyeleg mOL UMOPEL vor KAVEL O YPNOTNG OTNV OpyIKT ewova. Ta
Kovumd, OT®G TaPoVSALovIatl 6TV €IKOVA, OV UTOPOVV va emAexBovV, néypt va yivel
N eOpT®ON TG €KOVag amd TO YPNOTN. XTO  TEAELTOHO TUNUO TNG GEAOG,
napovstalovtal dvo kapPfadeg otovg omoiovg Ba TomobetnBovv Tar onueion avaEopag
ov Bo emAEEEL 0 ¥PNOTNG, TOL AUUOTOC KOl TOV 1670V, poll pe Tn Héon eOTEWVOTNTO

Kkd0e onueiov.

QOOE
- -

Choose File | No fils chosen Upload
Inmitial Histogram

Initial Image Normalized Image

Normalized Histogram

In order to load Grayscale image,click on :
the 'Choose File' button and the 'Upload'
button to display it.

Ewdva 4.27 — el KavovVIKOTOINGNG EIKOVAS KOl 1IGTOYPAUOTOG.

Apywkd, o ypNoINg MPEMEL VAL POPTMGEL pia gwoOva. 610 cvotnua. Otav n gwkova

epeaviotel otov kouPd Initial Image, tote avtdpata epeaviCetonr 10 10TOYPALUO TNG
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oto 0e&l pépoc g 006vng, otov avtiotoryyo KopPa Initial Histogram kot

EVEPYOTOLOVVTAL TOL KOLUTLA 6T0 TUfpo Tov “Select Action” (Ewdva 4.28).

Choose File | No file chosen Upload

Initial Histogram

Initial Image Normalized Image

1

)

Normalized Histogram

Click the 'Define Low' button and choose Y .

2 points from the image in order to select 1 2 JL JL J

the blood area. Then press Enter'. it Nomaization | \
A\ \|

Ewova 4.28 — ®optoon apylkig €KOVOG Kol 1OTOYPAUUATOS KOL EVEPYOTOINGY TV

KOLUTTLDV.

Axolovbwg, 0 ¥pNoTNG TPEMEL VoL EKTEAECEL TOL TTLO KAT® Priporta

1. Emoyn tov kovumiov “Define Low”.

2. Emloyn dbo onpeiov oty €1Kdva, To. omoia TEPLEYOVV 060 To duvatd Atydtepo 06pvfo
KOl AvTIeTOL oLV otV mteployn aipotoc. [dtnpa tov kovpmob Enter.
Emloyn tov xovpmiov “Define High”.

4. Emoyn dVo onueiov otnyv gkéva, T0 0moio TEPEYOVY 0G0 TO dVVATO TEPIGGOTEPO 1GTO
Kol avtioToyovy oty mepoyn adventitia dimha otv mAdxo. TTammua tov Kovumon
Enter.

5. Emioyn tov kovumiov “Start Normalization”.

Inueiowon 1: Ta onueio mwov OBa emheyBovv dev mpémel va Ppiokovior otnv idw

oplovTia 1 KAOETN YpopLu).
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Inueimon 2: Kotd v emhoyn tov kovumav “Define Low” ka1 “Define High”, o
dpopéag yivetar otavpdg kol o ypnotng wmopel va emAiéfel o onueion TOL TOV
{nrovvral.

Inueimon 3: Kotd v extéleon tov fnudtov 2 kot 4, n Asrtovpyio Zoom in/Zoom out
gtvol ToAD onuovTiKY, Kabmg pmopet va dmoel KataAiniotepa onpeioa g Low kot High
Yo T aKPIPN AmoTEAECUATO.

Inueioon 4: Otav matnBel 1o Enter (katd ta frpata 2 kot 4), epeaviCovrot ta onpeio
ov eméhele pall pe 1 péon eotewvotnto otig mepoyés Blood Area kor Adventitia
Area avtictoyo.

Inueioon 5: Kotd v emioyn onueiov 1660 oto Piua 2 é66o ko oto Prua 4, o
YTpog €xel TV duvatdTTo Vo daypdyel £va onpeio to omolo emélete AavBaouéva,
notovtoag To kovuni ‘d’ (‘delete’) and to mAnktpordylo. ‘Etot to tedevtaio emleypuévo

onpeio ofnvetat avtdpoto omd v 006 vn.

Otav ektedeotel 10 Ppa 5, apyilel N kavovikonoinon ewovag kot 1otoypappotos. H
Kovouplo. KAvovVIKOmompévn eikova epgaviCetar otov koppd Normalized Image kot to
KOVOVIKOTOMUEVO 16TOYpappa epgaviletol otov kapupd Normalized Histogram (Ewova
4.29). Tavtoypova, amobnKeDOVTOL GTOV VITOAOYIGTH TOV XPNOTH UECH GE PAKEAO TTOL
onuovpyeitar oTOHOTO Amd TO GVGTNUA, HE GVOUA TNV TOVTOTNTO TOV GLYKEKPLUEVOL
acOevn.

o va yiver amoBnkevon tov amotelecpdtov ot Pacn dedopévov, KAT® amd To
acBev), 0 yatpdg mpémel va emAéEel 10 Tpito Kovumi 610 TAVE aploTeEPd HUEPOS NG
GEMOG.

Me Vv €miloy1| ToV TPATOV KOLUTION GTO TAVE® OPLGTEPA LEPOG TNG GEALDAG, UTopEl val
petapepfet omv mponyoduevn celida, Omov £yl v dvvardTTa Vo emAEEEL TN
Aertovpyia mov BEAel va ekteAécel. Me TV €MA0YY] TOV SEVTEPOV KOOV UITOPEL VoL
petapepbel oto apykd pevov 1oV cvotnuotog. To Tétapto Kovumi, pumopel va 1o
YPNOCLOTOUCEL Y10 VO KAVEL vavEWST TNG oeAldac, o€ mepintwon AdBovg. Ta téooepa

avTd Kovumd epgaviovial og kbbe Aettovpyia TOV TPOYPEULATOC.
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Choose File  No file chosen Upload
Initial Histogram

Initial Image Normalized Image

1) You can click the Save button(grd icon
on the top-left side).

2) You can click the Back button to go to
the previous page(ist icon on the top-left
side). -

Ewova 4.29 — YmoAoylopdg Kot Topovsioorn Tng KOVOVIKOTOUUEVNG EIKOVOG KOl TOV

L

Normalized Histogram

KOVOVIKOTIOUUEVOL 1GTOYPAULOTOC.

4.5.2 Define Image Scale / Measurements
Méow avtg g oeAidag pumopohv va yivouv KATOEG UETPNOELS, OTMG TO YOG TV
E0MTEPIKMOV TolYouatov tov apmmpwdv (Intima Media Thickness), tng mhdkog, v

amooTaoT HETAED TV TOYOUATOV piog aptnpiog 1 10 eUPaddv TG TAAKOC.

10 kot 0e&i pépog g oelidag vrdpyel o mAaico “Help”, to omoio e&nyei otov

¥PNOTN PO TPOG PO TTMG VO YPNGLULOTOGEL TNV AELTOVPYiaL.
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Emwsa Nofle selected. | Upload
Brumse.. Mo fie slected. | Upliad Colored

Grayscale Image Colored Image

In order to load Grayscale image.click on
the 'Choose File' button and the ‘Upload"
button to display it.

Ewova 4.30 — ZeAida Define Image Scale/Measurements

Apyd, o xpNoTNG TPETEL VO POPTAOGEL i €OV 6T0 cvotnua. Efvol arapaitnro va
eoptwbet pia ewova Grayscale 61011 o avt Ba yivovtot ot petpnoetg. O ypriotng €xet
TNV OLVATOTNTO VO POPTAOGEL KO EYYPOLUN EKOVA, TPOKEUEVOL VAL YIVEL O EVKOAN 1|

OldKAGI0 TOV LETPNCEDV KOl 1] AVOYyVAOPIGT TNG TAAKOGS.

Av giKdva Tov TpoomdOnoce o yprotng va avefdoel otov Kaupd yio tnv Grayscale eivat
Eyypoun, toOte OovTOpOTO M €OV peToTpEmETAL Ko moapovotdletar oe Grayscale

iKova.

Browse... | No file selected. | Upload
Browse.. | No file selected. | Upload Colored
Grayscale Image Colored Image
; 3 e DR — b

Ewova 4.31 — Zehida @opTmoNg Gypoung Kot £yXpmuns €Kovag yta KaALTEPN akpifela

OTIC LETPNOELS

39



Kotd v extéleon tov petpioemv, N Asrtovpyic Zoom in/Zoom out eivar woAd
onNUovTIKY, KaBmg pmopel vo dMoEL KOTAAANAOTEPA TOL oNUEiD Kot pe HeyoAdTEPN
axpipeta.

Ortav matOei To kovuni Def.Im.Scale o dpopéag yivetar 6tavpog Kot 0 YpNoE TPEnet
va emAéEel 600 onueio. Metd v eMA0YN TV oNUEI®VY, O YPNOTNG TPETEL VO TOTHGEL
to Enter kot éva mapdBvpo Oa gUQOVIOTEL Yoo VO CUUTANPOCEL TNV TPOYUOTIKN

amoOGTOoT TV oNUEl®V oL enéAeée GE (IAMOOTA.

Ewéva 4.32 — [Mapdderypo emAoyng onpeiov yioo optopd g KAIHoKog

H opdoo tov xovpmov kdto and v Kaptélo Measurements pmopel vo ekteAeoTel

povo petd v extédeon tov Def.Im.Scale.

Enter the real distance in mm

Cancel

Ewova 4.33 — TTapdBupo yio cOUTANP®OOT TG TPAYLOTIKNG OTOCTACNG GE YIMOGTOUETPOL.
H mpom emioyn eivonr 1o IMT. Otav matnBei avtd to xovumi o dpouéag yivero

OTOVPOS Kot €Tl 0 YPNoTNG TPEmel va emhééel 0ca (evydplo onueiov BéAel otnv

Grayscale eikdova ko akohoOOmg vo mathoel Submit IMT. Av emdeyOel povog aplOpdc
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onueiov, To tEAevTaio ayvoeitar. Me v vroPoAn tov onueiov eueavifovior otnv

006vn 0 pécog 6pog, To PEYIGTO Kal TO HkpOTEPO ToL IMT.

Ewova 4.34 — TTopaderypa xpnong Aettovpyiag IMT

Ta emopeva xovumid eivor 1o Plaque 1 wou Plaque 2 kot oxomdg tovg eivar vo
peTpnoovy 10 mhyog ¢ mAdkag. Otav matel éva amd Ta Kovumd, o dpopéag yiveran
oTOVPOG Kal £Tol 0 YPNOTNG TpEmel va emAégel dvo onueia otnv Grayscale gikdvo.
Axoro00mg, matdvtag to avtictoryo Submit vwoAoyileton kot epeavileton otnv 006vn
10 mhyoc g mAdKag. Av emlexBodv mepiocdTEpO amd dvo onueia, to cvoTnue Ho

ayvonoel Ta mponyovpeva kot Bo vtoloyicel povo ta VO TEAELTALCL.

Ewova 4.35 — TTapdaderypa ypnong Aettovpyiog Plaque 1/ Plaque 2

H tétaptn emioyn eivon n Adv.toAdv kot okomdg g elvar va vtoAoyicel To mAdTog TNg
apmpiag. Otav matOeil avtd T0 KovUTE 0 dpopéng YiveTar oTaVPHS Kot £TGL O YPNOTNG
npénet va emAécel 6oa Cevydpla onpeiov Béhel oty Grayscale gikdva kot akoAovOmg
va motfoel Submit Adventitia. Me v vtoBoAn tov onueiov epeaviCetor otnyv 006vn o

HECOG OPOG NG AMOCTACTG TMV CMUEIWV.
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Ewéva 4.36 — ITapdaderypa ypriong Aertovpyiog Adventitia to Adventitia

Téhog, ta kKovpmd Area 1 ko Area 2 éxovv okomd va VITOAOYiGouV 1O gUPadoV NG
nAbxog. Otov matnBel éva amd ta Kovpmd, o dpopéas yivetor otowpds Kot €161 0
xpNoe pmopel va emhégel 6o onueio Béher oty Grayscale ewova. AkorovOwmg,
TATOVTAG TO avtioTolyo Submit vroAoyiletar kot epeavifetor oty 006vn t0 eUPadov

™G TAAKOG.

Ewova 4.37 — TTapadstypa xpnong Aettovpyiag Area 1

4.5.3 Normalization to a standard pixels/mm
H petatponn ko otabepomoinomn e eikOVAG VITEPTXOV TNG KAPMTIONG 1 TOV KOUUOTION
oL amekovilel TV KopoTdkn mAdka, o éva otabepd aplBud ekovootoyeimv ava

YMOGTOUETPO UTopel va Yivel pEcm avtig TG Asttovpyiog.

H ocelida T00 TPpoypaUUOTOS Yoo TNV GUYKEKPIUEVT] AELTOVPYiD. TOPOVCIALETAL GTNV

swova 4.38.
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Onwg gaivetol, 6to KOpLo PEPOG TG 6eAMONG VILAPYOLY dVO KaPAdeS 6TOVG Omoiovg Oa
tomofetnBovv 1 apyIkn €KOVO KoL 1 EIKOVA [LE TNV VEN AVAALGT. ZTO KAT® UEPOS TNG
ceMdaC, vapyel oto aplotepd Eva PondnTikd KovTi, TOV €ENYel GTO YPNOTN TL TPENEL
va Kével og ke Pripa. 1o KEVIPIKO KAt UEPOS, eppavifovtor ot evépyeleg mov Umopet
VO KAVEL 0 XPNOTNG OTOV M APYIKY| EIKOVA £ivol OAOKANPOG O VITEPN YOG TG KOPOTIONS.
Yto 0e&ud, epeavifovtal ot evépyeleg mov Umopel va KAVEL 0 ¥PNOTNG OTAV 1 OPYIKN
ewova anekovilel v mAdka. To kovumd, OT®mg Tapovsldaloviol GtV €1KOVA, OeV

UTOpOLV Vo EMAEXOOVV, LEXPL VAL YIVEL 1] @OPTMOOT] TNG EIKOVAS OO TO YPNOTH.

OOE
| Patient: Andreas Savva 123450 |

Choosa File Upload

Initial Image Tmage with New

[Frtemrede P el (el uvim et W eyt . _
image,elick on the ‘Choose File' button and the )

"Upload" button to display it. &=

Ewévo 4.38 — Xehida petotpomng €wkovag oe otabepd aplBud €KovooTtoryeiov ava

YMOGTOUETPO.

Apyikd, o yloutpdg mPEMEL Vo POPTMOCEL TV €kOva Tov BéAel va enelepyaotel 010
ovotuo, péom tov kovummv “Choose File” ka1 “Upload”. Me v emdoyn tov
kovumov “Choose File”, sppaviletoan Tapabupo dNAmong av 1 E1KOVE TOL TPOKELTOL VO

@opTmbEl 6T0 GVoTNH ivan ekOva TAGkac 1) Oyt (Ewkova 4.39).

Av 0 ypnomg dnAdcel “N0”, T0Te PmOpPel Vo EMAEEEL TV EIKOVOL TNG VIEPNYNTIKNG
KapoTidog amd Tov VTOAOYIoTH Tov. Apéomc 1 ewova epgaviCetor oto kapPd Initial

Image.
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Mo v kavovikomoinon g €wovag ¢ kapwtidog oe otabepd péyebog, mpénet vo

akoAlovOnbovv ta eEng Prpata:

1.

Emloyn tov xovumot “Def.Im.Scale”, ovtwg dote va opiobel n kAipoko g
€IKOVaC.

Emidoyn dvo onpeiov oty eikdva, to omoia Ba kabopicovv v KAipaka.
[T&dtnpa tov kovpumo Enter.

SOUTANP®OT NG TPOYUOATIKNG OMOCTOONG GE YIAOGTOUETPO. UETAED TV
eMAEYOUEVOV onueiov 610 avadvopevo TapdBupo Kot EMAOYT TOL KOVUTLOV
OK (Ewova 4.33).

Emioyn tov kovpmiov “Change res. 20 pix/mm”, yio TV ameKOVION TG VEOG
wapoyopevng ewkovog pe 20 gwkovootoryeion avd YIAOGTOUETPO GTOV KOUPE

Image with New Resolution.

Inueioon 1: Ta onueia mov Ba emikeyBodv Ba mpémel va Ppickovtal oty 1010 kdbeTn

YPOLLLT Y10 IO COOTEG LETPTGELC.
Inueiwon 2: Katd v emroyn tov kovumov “Def.lm.Scale”, o dpoupéag yiveton

o6TaVPOG Kot £TG1 0 ¥PNoTNG Uropel va emAéEet Ta onpeia mov tov {nrodvrail.

Ynueioon 3: H Aertovpyia tov kovumidv Zoom In/Zoom Out givor woAd Pondntikn

wote vo emieyBovv akpiBéotepa To dVO onpeia KaBopiopov KAMpakas.

Inueioon 4: Katd v emioyn onueiov oto Prpa 2, o yiatpog £xel v SLuVOTOTNTA VL

Swayphyel Eva onueio to omoio enédee AavBacuéva, matdvtac to kovuni ‘d’ (‘delete”)

and 10 mMANKTPoAdYlo. 'Etol 10 tedevtaio emheypévo onpeio offvetal avtdpato omod

v 000w

Do you want to upload a plaque?

Cancel
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Ewova 4.39 — Mrjvopa yo KaBopiopd e popeng g ewovag mov Ba ypnoiporomdetl —

€IKoOvVa TAGKOG 1 OYL.

Initial Image Image with New

In order to load Grayscale image or a Plaque
image,click on the 'Choose File' button and the
'Upload’ button to display it.

Ewova 4.40 — ®optmon G apyIkng EIKOVOG DITEPTXOV KOL EVEPYOTOINGT TOV KATAAANA®V

KOLUTTIDV.

Av o0 yprotng oniwocel “yes”, oto gpatnuo ¢ Ewdvag 5.36, 10te gpoavifovror ta
ovopoto TV OfEcIumV EIKOVOV TAAKAG Yo TO cLYkeKpLévo acBevi). O yuatpog,
KoAgitan vo emAEEEL TO OVOUOL TNG KATOAANANG TAdKag mov Bélel va emeEepyaotel. To
GUYKEKPIUEVO KOUUATL TNG OMAMUATIKNG LAoTOmONnKe amd v Papaéila Emdpov yio
TOVG GKOTOVG TNG SIMAMUOTIKNG TG epyaciag. ['a mepiocodtepeg mAnpopopieg Tpémetl va

AVOTPEEETE TNV AVOPOPEL TNG.
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4.4.4 Image Crop

H amoxom g mAdkag amd v €KOve VIEPYOL TOV 0chevi pmopel va yivel pécw

QTG TNG AEtTovpyiag.

Onwg éxet avapepbel oto kepdraro 3 (evotmra 3.4), 1 CLYKEKPWEVY AglTovpyia
vAomomOnKe ota TAAICLY TNG ATOUIKNG SUTAMUATIKNG EPYACING TNG GUUPOITHTPLOG LoV
Pagpaéirag Zmopov. ‘ETot, Yo meptocdtepeg TANPOQOPIEG OYETIKA LE TO TMG AEITOVPYEL
avt M ogAlda, pmopeite va ovorpéete oty cvyKekpuyévn epyacia, Oomov yiveton

Aemtopepng eneEnynon.

4.4.5 Feature Extraction

Méow avtng ¢ Aettovpyiog UTOpoVUE VO EEAYOVE LETPNGELS OO TNV TAGKO TOL EXEL

amokonel otnv Asrtovpyia 3.4, OT®G 1 KHPTMOOT TNG TAAKOG KAT.

Onwc &xet avapepBel oto kepdiono 3 (evomta 3.5), n ovykekpévn Aettovpyia
vAomomOnke oto TAAICLO TG ATOUIKTG OIMA®UATIKNG EPYACTOS TNG CLUPOLTHTPLAS OV
Pagpaérhag Zmopov. ETot, yio meptocotepec TANpoPopies GYETIKA LE TO TAOG AEITOVPYEL
avt M ogAlda, pmopeite va ovorpéete otV ovyKekpyévn epyacia, Omov yiveton

AemTopepNg EmeENYNO.

4.6 Xrovyeia AcBevi)

Onwc pmopet va avel omd TiG €KOVES TOV AEITOLPYIOV, UOMG 0 YloTpOC EMAEEEL 1)
eYypawet éva aoBevr), TOTE TO OVOUATETOVLHO TOL acBevn epeaviletal 6To TAvVe HEPOG
™G oelidag ota 0e&ld, pali pe v tavtotta tov (Ewova 4.41).

Aimho amd To ototyeia Tov, gpeaviletal éva kKovuni to omoio 6tav emdeyDel, diver
dvvoTdTNTO 6TO KMVIKO Ylotpd va eviuepmBei 1/kan vo eneéepyaotel Ta ototyeia avton
tov aofevi (Ewkdva 4.42).

O ywtpdg pmopet va emeepyaotel Oha ta oToryeio, KTOC TNV TAVTOTNTO TOL 0GOeVT,

vy 0épata acpaielag. Otav yivel kamolo aAloyn, EMALYETOL TO KOVUTL amoBKELOTG
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(0evtepo Kovpumi WAV oplotepd), kot epgovifetar to KatdAinAo emPeforwticd

HUVOULOL.

" Patient: Andreas Savva 123450  §,

Ewévo 4.41 — Ep@dvion OVOUOTET®VOUOL Kol TOVTOTNTOG acbevry Kot €mAoyn

eneepyaciag ool eimy.

Ewova 4.42 — Zelida eneepyaciog otoryeiov aobevn

47



Kepdraro 5

YounepdopoTo
5.1 Zvumepdopota 48
5.2 MeMovtikn Epyocio 48

5.1 Xopumepdopato Atopknc Aumhopatikng Epyaciog

Koatoiyovtog, 0nog avaeépbnke Kot mo mdve, dev vapyet apeifoiio 01t 1 cOOT
Aertovpyio g aptnplokng kopotidag etvar arapaitnt yu o vym {on. O éleyyog
g umopet va fondnoet 6to va dobel mo Eekdbapn ewcodva g Katdotaong evog acbevn
Ko va, yivel kodvtepn ddyvoon.

Me 10 T€h0C TG epyaciog dapaiveTal 1 TOOTNTO TOL GLGTHLOATOG KOl 1) YPNCIULOTNTA
oV Yy éva wtpo. To yeyovdg 61t to cuotnua ivorl dtadtkTvakd amotedel £va amd To.
o duVaATA YoPaKTNPLoTIKA Tov. H gukodia kot n erAikdTnTa TOL TPOG TOV YPNOTN Eivar
EMIONG UEPIKA OO TOL TPOTEPTLOLTOL TOV.

XPNCUOTOUDVTAG TO GUYKEKPIUEVO GUGTNUM, O KAWVIKOS YloTtpog elvar og Béom va det
avaQOopEG TOV acBEVH TOV, VO TIC GLYKPIVEL Kol VoL TOPATPNGEL TNV Topeio. Kot TOV
Babuo Peitimong g vyeiog.

T6c0 01 pHeTPNoELS, OGO KOt Ol TPOPAETOUEVEG TIUEG KIVOUVOL EYKEPOMKOV ETEIGOOI0V
oL vroAoyilovtal, elval ENPETIKE YPNOIUES KOl UTopovV va fondfcovy to yaTpd va
avTiAnedel ) coPapodtnTa TG KATAGTAONS TOV acBevi| Kot va TpoPel oTo KATAAANAL

HETPaL.

5.2 Meirovtikn Epyacia

2aQEcTOTO VILAPYOVY TPOOTTIKEG Yo UEAAOVTIKN epyocio. Tov £pyov. YTAapyel To

vdPadpo 6to cvonua Yoo emmpocheta ypnoa epyareion mov Ba To avaPadbuicovv

Ko Bo To Kévouv Eva o EE1O0TKEVUEVO 10TPIKO EPYUAETLD.
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Koatapydc, Oo rav evdlopépov va mpoatedei n duvatodtta eneéepyaciog Pivieo. Méoa
amd ovtd, 0 YTpdg Bo pmopel vo emAégel anevbeiog To oTIYHOTLTO E1KOVAG TOV BEAEL
va enefepyaotel. 'Etor Oa yiver gukoddtepn n ddyvoon kot {60¢ KOTOAANAOTEP N
EMAOYT NG EKOVOG TTOL OiVEL TIG o 0pOEG LETPNOELS.

Eniong, oto cvommua Ba pmopodoe va mpootebel Kamolog akydpiOpoc, o omoiog va
Bpiokel avtépato v mepoyn ™G TAAKOS. YTapyovuv non oapketoi aiydpifuor Kot
€oTlaoVV GTO TOMEN TOL OYWPIGHOV MG YNOUOKNG EKOVOG GE CUVOANL Omod
ewkovootoyyeio (image segmentation). Ot alyopiBuol owtoi cuvinbwg Exovv 6TdHYO TV
aviyVeLOT AVTIKEWEVOV, YPOUUOV Kot kapmuiov. Kdmolot and avtovg etvan o Active
contours, snakes, Active shape models ka1 moALotl dAlot.

H ypriion Mnyovikng Mdabnong (Machine Learning), 6o uropobdoe va kdvel 1o moapov
cvotnua évo géoupetikd dvvatd epyadeio. H ypnon &vog omd tovg MO AV
aiyopiBuovg Ba pmopovce va cvvovaotel pe kdmoro Dataset pe ewodveg mAdkog
SPOPOV LOPO®V, Kol £T6L Vo dnuovpyndet £va avTOUATO EpYaAElo TO omoio va. €xel
TNV duvatdTTO VoL LITOAOYILEL Kot v cupmepaivel ov pio TAGKa Vol COUTTOUATIKN 1)
OGLUTTOUATIKY, 0TVOVTOG GTOV 1TPd Lo OEVTEPT] YVOUN.

EmumAéov, Ba NTav axodpa mo evolaeEépov ov yivotay KAmolog cLVOVAGHOS TOV IO TAVE®
npotdoewv. H epappoyn omAadn kdmowov alyopiBuov aviyvevons ovTIKEIWEVOV
anevBeioc oe Pivteo Yrépnyov. Amd avtd Ba pmopovoav avtouato vo vroloyilovtal
petpnoelg 6mwg N ddpetpog ™ aptnpiog, to Intima Media Thickness, 1 aptnproxn
mieon Kot TOAAEG GAAES LETPTOELS.

‘Etol Aouwdv, ovtéc o1 €10MyNOEIG UTOPOVV VO OTOTEAECOVV €va 1oYLPO Kol £EVTVO

cVoTNU TOL B0 GUVTEAEGEL GTNV AVATTLEN TOV EQAPLOYDV GTOV TOUEN TNG LUTPIKNG

TANPOPOPIKTG.
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Hopaptnua A

IHepreyopeva apyeiov

O xpNoTNG TOL GLGTNUATOC UTTOPEL Vo amOONKEVGEL GTOV TPOCMOTIKO TOV VTOAOYIOTH
éva apyeio pe tig petpnoelg mov Aapupdvovior amd v 2" Asttovpyia. Avtd pmopet va
yivelr péow amd v emhoyn “Archives” tov Kvpimg Mevod. To apyegio ovoudleton
“IMT_Report.xIsx” kot mepiéyel Tig UETPNOELS TOV GLYKEKPUEVOL 0obev] Yo pia

GLYKEKPLULEVN MUEpOUN VIR TTOL EMEAEEE O YPNOTNG.
Ta mepiexdpeva Tov apyeiov giva:

Report for patient: «<Ovopo Acbevr|, TavtotnTo»

Name of plaque: «Ovopa Apygiov»
Measurement

Pixels per mm : «KAipoaka g 1KOVOC 0val (IALOGTOUETPO

Maximum Intima Media Thickness : «Méyiotn tipunq IMT»

Manimum Intima Media Thickness : «EAdyiotn tiun IMT»

Mean Intima Media Thickness : «Mécog 6pog IMT»

Mean Adventitia to Advetitia: «Mécog 6po¢ 0mOGTAGG AVAUEGH GTA TOLYMLLOTON
Plaque 1 : «IIdyoc mAdkog ovd YIMOGTOUETPOY

Plaque 2 : «I1dyoc TAdKog avd YIMOGTOUETPOY

Area 1 : «<EpBadov mhdkog ava YIAM0cTOUETPO

Area 2 : «<EpBadov mhdkog ava (IM0CTOUETPO
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Hopaptnuo B

Baon Agoopévav

To ovotua ypnowonolel pio faon dedouévmv GTOV OOKOUIOTY], Y10 VO, amodnkedel
OV TOV €OV TANPOPOPIES Y10 TOVG SLUYEPNOTES, TOVS YPNOTES, TOVG AODEVELS, TIg
dtevbivoelg, Tig ewkdveg mov avePalovtal, Tic petpnoelg g 2" Asrtovpyiag Kot TIg

petpnoetg tig 4" ko 5" Agttovpyilog.
O mivaxkeg etvan o1 €ENG:

addressData:

e Address_id (ITpotedov kK edi)

e Street

o City

e Post _code

e Province

e Country

e Street no
doctorData:

e Di (ITpotedov Khedi)

e Doctor _id

¢ National healthcare_doctor id
e Given_name

e Family_name

e Date_of birth

e Gender_coding

e Address

e Telephone_no

e Email

e Pass word
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patientData:

Id (ITpwtevov Kre1di)
Parient_id
National_healthcare_patient_id
Given_name

Family_name

Date_of birth

Gender_coding

Address

Telephone_no

Email

doctor_patient:

Di (Ilpwtevov kredi)
Doctor

Patient

IMT_Parameters:

Ci (ITpotevov kA£1d1)
Date

Patient
Ppmm
Imtmax
Imtmin
Imtmean
Advmean
Plgl

Plg2

Areal
Area2

Time
Gray_image
RGB_image

B-2



ultrasoundImages:
e Ci (Ilpwtevov khe1di)
e Patient
e Ultrasound
e Date
e Time

e Gray_image

e RDB_image
e Res0_image
e Scale

e Histogram

e Normalized_histogram

adminData:
e Id (ITpotevov Kreldi)
e Email

e Password
O mivakag plagueParameters viomomOnke yia T1g avaykes tov petpnoemwv g 4™ Kot

5" Aertovpyioc. o mepLocOTEPES MANPOPOPIES YO AVTOV AVATPEETE OTNV EPYACILL TNG

ovpeotrtTplog pov Pagaéiiag Xmopov.
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Hapaptnpo I

Operation Manual

Sign up

For a doctor to use the system, a registered account is required.
Figure 1 — Admin log in page

An account can be created only by an admin, to avoid any problems and to
ensure the confidentiality of the medical data, in case someone tries to use
the system without being a doctor.

To sign up a doctor, the admin must sign to the link
http://173.249.18.105:8000/admin_login/_and fill the form (Figure 2) with the
new doctor’s data. The fields marked with a start (*) must be filled and in case
admin tries to submit the form while one of them is left blank, then a message
alert (Figure 3) pops up to inform the admin about filling them.

Press the second button at the left-up part of the page to save doctor’'s
information.



http://173.249.18.105:8000/admin_login/

Figure 2 — Form to add a new doctor to the system. Fields with the symbol *
are necessary to be filed. By pressing the first button at the left up part of the
page admin goes to previous page. By pressing the second button, doctor’'s
information are saved in the database. By pressing the third button, page
refreshes, in case a mistake is made.

Some mandatory fields are empty!

Figure 3 — Message alert in case necessary filled fields(*) are left blank.

Doctor’s Sign in to the System

To wuse the system you must first log in. Go to the
http://173.249.18.105:8000/login, where the log in page (Figure 4) will show

up.

Figure 4 — Log in page

Use your email account and your secret password to log in and you would be
transferred to http://173.249.18.105:8000/menu page. If the email is not valid
a message appears to inform you (Figure 5).

You must give correct emai and password to login!

Figure 5 — Message about invalid information during log in.
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http://test/login
http://test/login
http://173.249.18.105:8000/menu

In case you forget your password you can choose “Forgot Password” (Figure
4, Dbottom-center part of the page). You would be transferred at
http://173.249.18.105:8000/forgot_pass.

New Password

You can get a new password at http://173.249.18.105:8000/forgot pass
(Figure 6).

Figure 6 — Forgot your password page.

In the input box, write your email that is registered to the system. If the email
is invalid, then a message alerts you (Figure 7).
Figure 7 — Message in case of invalid email

This email does not match with any doctor. Please, give a valid email.

If the email is valid, a new, random password is sent to your email (Figure 8)
from the account epl400ade2018@gmail.com and you are transferred at the
log in page (Figure 3). After, you can use your email and your new password
to log in.

New Password Eoepyopeva  x

epld00ade2018@gmail.com

Tipog Epéva |+

Hil

Your password has changed. You can change it again via your personal profile

Here is your new password:
WMPMEQGF

All the best.
Team ADE 2018

Figure 8 — Email with a new password.
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http://173.249.18.105:8000/forgot_pass
http://173.249.18.105:8000/forgot_pass
mailto:epl400ade2018@gmail.com

Main Menu
After Sign in  user goes to Man Menu (Figure ), at
http://173.249.18.105:8000/menu.

Figure 9 — Main Menu

Page gives the following options:
6. Patients

7. Archive
8. Manual
9. Settings
10. Exit

Patients
By choosing “Patients”, you can choose between option “Add Patient” or
“‘Browse Patient” (Figure 10)

Figure 10 — Options “Add Patient” and “Browse Patient”


http://173.249.18.105:8000/menu

Option “Add Patient” leads to page
http://173.249.18.105:8000/add_new_patient/. An input dialog asks for new
patient’s ID (Figure 11).

Enter the ID of the new patient.

Figure 11 — Input dialog for patient’s ID.

In case patient exists in database from another doctor, then a message alert
shows up with all patient’s personal information to verify (Figure 12).

The ID already exists. The details of the corresponding patient is shown below.

If you want other patient you must give a different ID.Do you really want to add this patient in your folder?

Yes No

[Patient ID 123450
at. Healthcare ID

[First Name Andreas
[Last Name Sawa
|Gender
[Date of Birth \Aug. 13, 1964
|Address Grigori Afxentiou
|Street No. 42
[Post code 8512
[Provinee Kamares
Icity Lamaca
ICountry Cyrpus
[Telephone 99999999
[Email

Figure 12 — Message to inform user that patient already exists.
If patient is new to the system, a form is shown to fill up with patient’s
personal information (Figure 13).



http://173.249.18.105:8000/add_new_patient/

Figure 13 — Patient registration form. Fields with * must be filled.

Fields marked with star (*) must be field. If any of them is left black and user
tries to submit the form, a message alert warns him to fill the rest of the fields.

With option “Browse patient”, user can browse a patient that he already added
to the system. When choosing this button, a window (Figure 14) with all
available patients appears.

(=}
g
g
2
=
=
S
g

Figure 14 — Doctor’s available patients.

After choosing a patient, user goes to the Operations page (Figure 24).
Archives

The button “Archives” gives you the options “IMT data” and “Plaque data”. In
the first option, you can see the Intima Media Thickness measurements report
while in the second option you can see the Plague measurements report.

IMT measurements report

If user chooses the option “IMT Report”, user can choose the patient he wants
from a list of all patients he has (Figure 14). To continue, user must also
choose from a list the date and time of all previous reports of the same patient
(Figure 15).

Choose the date and time that you want to see the report of IMT parameters:

o mseaae  swsaes :

Figure 15 — List of previous measurements.

On the screen a report with all previous measurements taken at the Define
Image Scale/Measurements operation is shown on screen (Figure 16).
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Report for patient: Andreas Savva , ID: 123450
Date: May 27, 2018 , Time: 22:45

Plaque Name: 123450/10rc0bw_anon.png

Pixels per mm 7.7025970
Maximum Intima Media Thickne ss 16069389
Minimum Intima Media Thickness 13330496
Mean Intima Media Thickness 14821430
Adventitia to adventitia 66750003
Plaque 1 49436399

Plaque 2 None

623.9454072

at
a2

Figure 16 —IMT Report

By selecting Print Results button user print the results from his personal
printer.

By selecting Save Results user can save results in his personal computer with
the name “IMT_Results.xIsx”.

By selecting Close user goes back to Main Menu (Figure 9).

Plaque measurements report

A pop-up window showing all the available patients appears. You must select
the patient you want to see the measurements of plaque, then another pop-up
window showing the available datetimes when there are metrics recorded on
the database, is on the screen.

When you make a choice, you can see all the plaque measurements, for the
corresponding patient, on the date and time you chose (Figure 17).

‘Choose the name of plaque, and the date and time that you processed it:

Figure 17 — Dates of all previous measurements for the corresponding patient



Report for patient: Andreas Savva , ID: 123450
Date: May 28, 2018 , Time: 10:15
Plaque Name: 15rcZbwn_plq_4.tif

Histogram Measures First Order

Statistics SGLDM Measures Input Measurements

0 ~pix-10: 4797
Image region

10-pix-20: 3683

Dark Area close to lumen: N
7 pix-30: Ang S Mom:
E U.:;“uou"] Patient Status: A
30-pix-40: 2430 -
' Mean: 33.9338 Contrast: 50.3410 LAY b Lh e
40-pix-50: 1629 Entropy: 42301

Varian.: 3006.5579 Correl.: 0.9564 Type of Plaque: 1

below30: 54.59 Diff.Var:: 0.0043 s
Median: 0.0000 Varian.: 576.2755 Stemosis 96: 1
Dbelows0: 19.00 Diff.Entr.: 1.6571 —
Skewn: 5263308.8371  Homoge.: 0.8016 (e il
e ¥ r ix.: 2 N :-0.5
Image colouring (10 contours) tot.pix.: 21031 YT umAver: 240074 Ini.Measl: -0.5881 In(GSME40): 36889

Kurtosis: 0.0001 Inf Meas2: 0.9823

sis
Entropy: 2.9053 Sum.Var. Plaque area mm~2: 151.83
B : 2254.7
2254.7610 (Plaque area)*1/3: 5.3348
” Predicted Stroke Rates Sam.Entr.: 3.4249 History of contralateral TIAs
: andior Stroke: ¥

80% S5-year stroke free
survival

20% Average annual
stroke rate

| A LY
Figure 18 — Plaque report

You can save all the parameters by pressing the “Save Results” button xIsx
files, as well the grayscale and RGB image by pressing the “Save Gray
Plaque” and “Save RGB Plaque”, respectively.

You can find details about the content of the files, on Appendix D.

Manual

This option gives you the opportunity to read this operation manual of the
system.

Settings

This option gives you the opportunity to see your personal details and to
change your password.

View and Edit personal details
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By pressing the “View Profile” button, you can the profile page (Figure 19).

E .\

Figure 19 — Doctor’s information

On the top right of the page, there is an icon which when it is pressed, you are
able to edit your personal information (Figure 20). Then you can press the
save button (second button on the top left of the page) and a message
confirms that you have made your changes correctly (Figure 21). In case of
failure to fill in a mandatory field, the appropriate warning message will be
displayed (Figure 3).

Figure 20 — Edit doctor’s information

You have made your changes correctly.




Figure 21 — Changes on doctor’s information has been changed
Change of Password

Here, you have the possibility to change your password. You have to fill the
“New Password” and “Confirm” fields with your new password.
Figure 22 — Change Password

The password must be the same in both fields to make the change.

In case of the two fields are different, a warning message appears on the
screen (Figure 23). Once the password is changed, you are moved to the
main menu (Figure 9).

Figure 23 — Password must be the same in both fields

BOTH FIELDS MUST BE THE SAME.
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Exit
This option disconnects you from your account, and returns back to the Login
page (Figure 4).

Operations

This page includes all the main operations you can do (Figure 24).
Figure 24 — Main Operations

Image Histogram Normalization

Ultrasound (U/S) images can be normalized through this module. Image
normalization is performed in order to be able to have reproducibility of texture
features and plaque types (Elatrozy et al, 1998; Nicolaides et al, 2005). Blood
and adventitia are used as two reference points and the image is linearly
scaled so that zero is the gray scale value for blood and 190 for adventitia. In
order to have images that can be normalized through the program in a
meaningful way ultrasonographers should follow some basic but simple steps
in image acquisition as described in Appendix A. First load an image that
needs to be normalized (Figure 25).
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Chooss File

No file chosen Upload i N
Initial Histogram

Initial Image Normalized Image

— 1
™m0 e w0

Normalized Histogram

Click the 'Define Low' button and choose

2 points
the bloo

m the image in order to select
d area. Then press Enter'.

Figure 25 — Image normalization: step 1.

User can press Zoom in/Zoom out if required. Then perform the following
steps:

1) Press Define Low.

2) Select two points on the image to define the blood area. Try avoiding areas
with “noise”.

3) Press Define High.

4) Select two points on the image to define the adventitia area (middle 2/4tns of
the brightest part).

5) Press Start Normalization

It is essential to use the zoom facility prior to step 3 in order to be able to
select the

middle 2/4ws of the brightest section of adventitia adjacent to the plaque
(Figure 26).

Choose File No file chosen Upload ‘

Initial Histogram

Initial Image Normalized Image

I

Normalized Histogram




When normalization is finished, the normalized image is shown on the right
site of the
screen (Figure 27).

Choose File  No file chosen Upload
‘ Initial Histogram
Initial Image Normalized Image
<+ .
Histogra
m of
original
T i mAann
e =
Normalized Histogram
T
Histogram
S om0 of
1) You can ekt Seve butioatssdicon. : l normalize
on the top-left side). ) R — A
2) You can click the Back button to go to e e dim age

the previous page(ist icon on the top-left
side). -

\ \

Figure 27 — Normalized image is shown to
Normalized imaage



—>

Choose
grayscal
e image

Choose
colored
image

The normalized image can be saved on the server by pressing the save file
button. The image will be saved as
(image_filename) norm.(type_of original_image) . When the file is saved the
check box next to the save file button will appear as checked.

Image Scale Definition / Measurements

Several measurements such as intima-media thickness (IMT), plaque
thickness, adventitia to adventitia distance or plaque area can be made
through this module. This module can be used as a stand-alone option
without using other modules. The main panel of this module is shown in
Figure 10. On the left side of the panel the user is able to select the drive on
which the images have been saved. In the list box near the drive selection the
user is able to select the black and white image that will be opened. On the
right side of the panel the user can select the corresponding color image that
will be displayed next to the black and white image in order to help in the
identification of the plaque outline. This is useful for plagues with black areas.

Browse... | No fie ssleced. | Upload
Browse... | Nofie selected. | Upload Colored

Grayscale Image

Figure 28— Image scale/ Measurements screen
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If a colored image is chosen to upload at the Grayscale canvas, the image
automatically transformed to grayscale.

This screen has two groups of buttons; the first group is the group of zoom
and define

image scale (Figure 29) and the second the group of measurements (Figure
32).

Figure 29— First group of buttons

When the Def.Im.Scale button is pressed the cursor becomes a cross. The
user has to select two points on the image scale (Figure 30) and press enter.
An input dialog asking about the distance of the two points in millimetres will
appear for final scale definition (Figure 31). Then, the user has to press
Submit scale.

Figure 30— Scale — Selection of points

Enter the real distance in mm

Cancel

Figure 31— Final Scale Definition

The next group of buttons is the measurements group (Figure 32). The image
scale has to be defined before these buttons can be used
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Figure 32 — U/S image Measurements

The first measurement is the IMT. After pressing this button the cursor
becomes a cross and the user can select any number of pairs of points on the
image and Submit IMT (Figure 33). The mean, max and min IMT is
automatically calculated and displayed. If user selects an odd number of
points, then the last number is ignored.

Figure 33 - Intima media Thickness

The second measurement of this group is the plaque thickness. When
pressing this button the cursor becomes a cross and the user has to select a
pair of points on the image and press Submit plaque (Figure 34).



Figure 34 — Plaque Thickness

The third measurement is the same as the second one. It is used in vessels
that have two plaque components.

The fourth measurement is the vessel width (adventitia to adventitia). When
pressing this button, the cursor becomes a cross and the user has to select as
many pairs of points as he/she wants on the image and press Submit
Adventitia (Figure 35). The mean vessel width is automatically calculated and
displayed.

Figure 35— Vessel width

Finally, the area 1, 2 buttons are for measuring two different areas of the
image (Figure 36). This is a free measurement tool that gives the selected
area in mmaz.

Figure 36— Area

When finished with all actions the screen will appear.

Measurements are automatically saved in the database.

Change image visual resolution
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Through this option the user is able to standardize whole or images of a
previously cropped plaque to a fixed number of pixels per mm. Figure 37
shows the main screen of this option.

Image with
S new

= resolution
will be
displayed
here

A

Plaque files
resolution
change
group of
buttons

Initial Image Image with New

Image
resolution
change
group of
buttons

\-

In order to load Grayscale image or a Plaque
image,click on the 'Choose File' button and the
‘Upload' button to display it.

1UHOWITY.

1. Press the “Choose File” button.

2. Write “no” into the prompt question for uploading plaque or not.

3. Choose the image and click the “Upload” button.

4. Press the “Def.Im.Scale” button (see def. image scale /
measurements section) to define the scale of the image. The cursor
becomes a cross.

5. Select two points on the image scale and press enter.

6. Give the real distance of the two points in millimeters into the input
dialog that is appeared.

7. Press “Change res 20 pix/mm button”.

Note 1: The selected points must be on the same vertical line.

Note 2: The Zoom In/ Zoom Out action is very useful for the exact selection of
the two points.

Note 3: During the step 5, the user is able to delete a point that was selected
by mistake by pressing the ‘d’ button from the keyboard.

The resolution of the selected image will be changed to 20 pixels per mm
according to

the bicubic interpolation method and the new image will be saved as
file_name_20res.(type_of original_image).

Do you want to upload a plague?

C-18



Figure 38 — Input dialog to upload plaque

To change the resolution of a previously cropped plaque, (see image crop
section) please do the following:

1. Press the “Choose File” button.

2. Write “yes” into the prompt question for uploading plaque or not.

3. Choose the image and click the “Upload” button.

4. Choose the new resolution and press the appropriate button “Change
res 10pixels/mm, 15pixels/mm or 20pixels/mm” . The plaque file will be
changed to the new resolution, using the bicubic interpolation method.

The
new file will be saved as
file_name_plg_num_10res.(type_of original_image),
file_name_plg_num_15res.(type_of original_image) or
file_name_plg_num_20res.(type_of original_image) respectively.

Note: when cropping the plaque one should define the scale of the image. If
this is not

done then the resolution of the plague image cannot be changed (see Image
Crop section).

QOO0

Choase File Upload

Initial Image Image with New

L e

In order to load Grayscale image or a Plague
image,click on the 'Choose File' button and the
"Upload' button to display it.

Figure 39 — Normalization of a plaque image

The images with the new resolution, are automatically saved into a folder
named with the ID of the patient, on server.

In order to save the results to the database, the user must select the third icon
at the top left of the page.

Image Crop

This module provides a means of selecting and cropping a plaque from an
U/S carotid
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In order to
change the
contrast of
the displayed
image, the
user can
choose log
image

image. Figure 40 shows the main panel of this module. On the left side the
user is able to select the grayscale image that will be opened.

On the right side of the panel the user may select the corresponding color
image that

can be displayed in order to help in the identification of the plaque outline
(useful for

plagues with black areas).

Figure 40 — Image Crop main panel

The buttons (on the Select Action part and those for uploading the RGB
image) cannot be selected until the grayscale image is selected.

For the image region crop, please do the following:

1. Upload the grayscale Image in order to let the button on the Select Action

section to be enabled.

Upload the RGB image (not necessary).

Press the—~Def.Im.Scale” button to define the scale of the image. The

cursor becomes a cross:

4. Select two points on the image scale and press enter.

5. Give the real distance of the two points in millimeters into the input dialog
that is appeared.

6. Press the “Image Region” button to select the region of interest. The
cursor becomes a cross.

7. Select different points on the image in order to select the polygon outlining
the plaque.

8. Press enter and the region will be displayed ate the bottom of the panel.

w b
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Note 1: When an image, which is not gray scale such as RGB, or intensity
image is loaded on the left screen, the program transforms the image
automatically into Gray Scale.

Note 2: The user is able to change the contrast of the grayscale image in
order to better distinguish the plaque area, by pressing the “Log Image”
button.

Note 3: The Zoom In/ Zoom Out action is very useful for the exact selection of
the points.

Note 4: When selecting points, the user is able to delete a point that was
selected by mistake by pressing the ‘d’ button from the keyboard.

Note 5: If the “Image Region” button is selected without having defined the
scale of the image, a warning message will be appeared (Figure 41).

You must define the scale first !

S 00 | e |
Figure 41 — Warning message for Note 5.

Selection

of a polygon
on GrayScale
image

Choose Fie | No e chosen Upload Croasa Fie | No e chosen Uplow

Colour Image

E' |

Figure 42 — Selections of polygon

Grayscale Image - LOG Image




Uposd
Grayscale Image - LOG Image

1) You can click the Save button(3rd icon
on the top-left side).
2) You can click the Back button to go to
the previous page(1st i

id

Figure 43 — Cropped plaque appears

Explanation of step 7:

The user is able to select two plague components (if necessary) from one
image, as

can be seen in the following figures (Figure 44 and Figure 45). In order to
select the

two plagues without having unnecessary pixels connecting them the user has
to

connect the two plaques by a thin line (Figure 45).

Figure 44 — Selection of plaques
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Figure 45 — Plaques connected by a thin line

When the step 7 is done, the selected region is displayed on the “Image
Region” canvas (Figure 46).

Figure 46 — Selected plaque

All the images among with the image at 20 pixels/mm which is automatically
created, are saved into a folder named with the ID of the patient, on server.
In order to save the results to the database, the user must select the third icon
at the top left of the page.

Plaque texture parameters tool

The fifth module of the program is the plague texture parameters tool. This
function /

tool can be selected either from the initial screen - features extraction (Figure
24) or

from the image crop tool screen — feature extraction (Figure 47).
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a) Choose the correct parameters for
your patient from the form to the left.

b) Click the Save button(3rd icon on the
top-left side) to save the parameters.
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stroke risk rates.

d) Click the Back button to go to the
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Figure 47 — Feature extraction
Firstly, the “Choose File” button must be selected and a popup window will be

appeared (Figure 48). Choose the name of a plaque, and load this plaque.
The system calculates the parameters as shown in Figure 49.

Available Plaques for the patient

Figure 48 — Choose name of a plaque
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Figure 49 — Parameters of plaque

Image contour coloring

In order to support plague viewing, a coloring option has been added to this
module.

The pixels of the cropped plaque are displayed in ten colors according to the
following coloring scheme (Figure 50).

Gray levels 0-25: Black
26-50: Blue
51-75: Green
76-100: Yellow
101-125: Orange
126-255: Red

Image colouring (10 contours)

Figure 50 — Colored plaque

Image texture features:

The texture features available make this module a powerful research tool.
They consist of histogram measures, first order gray level parameters and
Spatial Gray Level Dependence Matrices (SGLDM).

For definitions and brief descriptions of these texture features please see

Appendix B.

Additional features option:

Through this option the user is able to record some extra characteristics of the
plaque

such as the presence of a dark area adjacent to the lumen, patient status
(Asymptomatic, AF, TIA, or Stroke), the presence of discrete white (red) areas
in the plaque, type of plague according to the Geroulakos classification and
percentage of stenosis. The type of plaque is calculated automatically by the
program, which quotes both plaque type 4 and 5 as 4. However, the plaque
type can be changed manually.
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Furthermore, predicted stroke risk rates, based on the results from the
ACSRS study,

can be calculated through this module. User has to press the ACSRS eq.risk
button, answer the question about history of contralateral TIAs and stroke;
and the predicted stroke risk rates will be calculated and displayed (Figure
52).

For details on how to calculate the stroke risk rates, please see Appendix C.

Previous history of Stroke and TIA? (yes/no)

Cancel

Figure 51 - Input dialog for previous history of Stroke or TIA
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Results for patient: Andreas Savva , ID: 123450

Plaque Name: 151c2bwn_plq 4

Tmage region Input Measurements

' Stenosis %: 1.0

GSM.: 0.0
' In(GSM-+40): 3.6889
Plaque area mm*2: 151.83

(Plaque area)”1/3: 5.3348

Image colouring (10 contours) DWA in 1-3 pl.type: Yes

History of contralateral TIAs and/or Stroke: Yes

&
” Predicted Stroke Rates

80% S-year stroke free survival

20% Average annual stroke rate

Figure 52 — Predicted stroke risk rates based on the ACSRS results

Patient’s Personal information

As can be seen from the pictures of the functions, once the doctor chooses or
records a patient, then the patient's name appears at the top of the page on
the right along with his / her identity (Figure 53). Next to the data, a button is
displayed which, when selected, enables the physician to update and / or
process the patient's data (Figure 5.49).

The physician can process all of the data, except for the patient's identity, for
security issues. When a change is made, the save button is selected (second
button on the top left), and the appropriate confirmation message appears

Figure 53 — Patients ID
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Appendix A

Instructions to Ultrasonographers
Recommended settings of duplex scanner for plaque image analysis (El-
Atrozy etal, 1998)

For carotid and femoral bifurcation scanning, a high-frequency linear array
transducer(ideally 7 10 or 7-12 MHz) should be used. Several technical
ultrasound settings needto be observed to ensure optimum image quality for
measurements of IMT, plaque thickness and analysis of plaques / images.

1. Maximum dynamic range should be used. The dynamic range refers to the
way in which gray scale information is compressed. A high dynamic range
ensures a greater display of gray scale values which is important for
ultrasonic tissue characterization.

2. Persistence should be set on low and frame rate set on high, the latter
ensuring good temporal resolution

3. The Time Gain Compensation curve (TGC) should be sloping through the
tissues but should be positioned vertically through the lumen of the vessel,
because there is little attenuation of the beam as it passes through blood. This
will ensure that the adventitia of the anterior wall has the same brightness as
the adventitia of the posterior wall.

4. The overall gain should be adjusted to give optimum image quality. It
should be turned up until there is noise in the lumen of the artery and then
reduced to minimise but not abolish the noise. Areas of blood without noise
should be available.

5. A linear post-processing curve should also be used.

6. Where possible the ultrasound beam should be at 90° to the arterial wall.

Measurements
1. IMT of the Common Carotid Artery (mm)

This is a measurement of the Intima-Media thickness (IMT) on the far wall of
the common carotid artery 1-2 cm proximal to the bifurcation. It is well
documented that measurements taken from the near wall are less accurate
and therefore less reproducible than those taken from the far wall. This is
because the adventitia is more echogenic than the media and bright echoes
produced by the adventitia of the near wall can “spill” into the adjacent media .
Thus, echoes from the media are lost. This effect is far less apparent on the
far wall where the media and media-adventitia interface are closer to the
probe than the adventitia.

2. Presence of Plaque
Plague is defined as a localized thickening involving the intima and media in

the bulb, internal carotid, external carotid or common femoral arteries which is
greater than 1.2 mm.
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APPENDIX B

Image texture features (Description of algorithms used)

Several parameters are available in order to provide the user a wide choice.
Based on the gray level values the parameters are divided into several groups
as shown in the plaque parameters tool.

First order gray level parameters

In this category [[3]] the parameters are derived from the gray level histogram.
They describe the gray level distribution without considering spatial
independence; as a result they can only describe echogensity of texture and
the overall variation characteristics within the Region Of Interest (ROI). The

parameters used from this category are:
The Mean gray level (MEA):

MEA = %Z D glij)
N

this parameter describes the pixels mean gray level in a ROI.

Variance (VAR):

1 y :
VAR=— > ; (g(ij)—MEA)

i

This parameter describes the histogram width or an estimation whether the
differences of the pixels gray level in the ROI differs from the mean gray level.

Kurtosis (KUR):

X Zngr.f,j)—,uf

KUR=—|—1—
N o

Median (MED): Is the median gray level of image gray levels

Skewness (SKE):

SKE =

Ei ZJ.(g(f’._,r';’ —u)? J
N

Energy (ENER) :

ENER =Y p(i)*
i B-2



Entropy (ENT) :

ENT = —Z p(i)log(p(i))

where g(i,j) is the gray level of the pixel (i,j), N is the total number of pixels in
the specified ROI, y & o are the mean value and standard deviation of total
number of pixels, p is the probability distribution table.

The Spatial Gray Level Dependence Matrices (SGLDM)

The SGLDM [[8], [10]] algorithm is based on the assumption that texture
properties of an image are contained in the overall or “average” spatial
relationship between the gray levels in the image. SGLDM is based on the
estimation of the second order conditional probability density f(i,j;d,8). Each
value f(i,j;d,0) represents the probability that two different resolution cells
which are in the direction specified by an angle 8 and have distance d, will
have gray level values i and j respectively.

Assume that we have to analyse a rectangular image of size Nxx Ny (where Nx
are the resolution cells in the x direction and Ny in the y direction). Each cell’s
gray level value is quantitised to Nglevels. Let Lx={1,2,....,Nx} be the horizontal
spatial domain, Ly={1,2,....,Ny} be the vertical spatial domain, G={1,2,....,Ng}
be the quantitised gray level values of the image. Lxx Lyis the set of

resolution cells of the image. The image can be represented as a function
I(x,y), which has quantitised values from the set 1,...Ngfor each different pair
of coordinates (x,y), l: Lx XLy > G .

The estimation of f(i,j;d,0) is evaluated for angles quantitised to 45o.
Normalised frequencies are defined by:
P, j,d 0°)=#{((kl)(mn)) e(Lyx L)

Xx(LyxLx):k=m=0,|l- n|=d,
I(k,)) =i, I(m,n)=j }

P(,jd 45)=#{((kl),(mn)) e(Lyx Lx)
X(Ly X Ly):(k=m=d,l-n=-d)
or(k—=m=-d,l-n=d),

I(k,)) =i, I(m,n)=j }

P(@,jd 90°)=#{((kl),(mn)) e(Lyx Lx)
Xx(Lyx Lx):|k=m|=d,I-=n=0,
I(k,)) =i, I(m,n)=j }

P(,j,d 135°) =#{((kl),(mn)) e(Lyx Lx)
X(Ly X Lx):(k=m=d,l-n=d)
or(k—=m=-d,l-n=-d),
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I(k,l) =1, I(m,n)=j }

Where # denotes the number of elements in the set.

If texture is coarse and d is small, compared to the texture elements, the pairs
of points with distance d will have similar gray level values so the points on
the main diagonal of the matrices P(i,j;d,0) will have high values. If texture is
smooth the values will be more spread out.

The characterisation is done using features which measure the scatter around
the main diagonal of the matrices. Harallick et al. (1973) has proposed 14
measures to extract useful texture information from an image. Some of the
measures relate to specific textural characteristics of the image, such as
homogeneity, contrast, the presence of organised structure within the image,
complexity and nature of gray tone transitions.

Despite the fact that several characteristics contain information about certain
textural features, it is difficult to identify which characteristic is identified by
each measure.

The program calculates the following features:

Angular Second Moment (ASM):

fi= 22PNy

Contrast (CON):

Ng-1 Ny N

N 'z
fr=22m {2
i=1 i=1 j=1
|i|=k

pG.j)}

Correlation (COR):

2. 2Pl nn,
fi="

G G

Sum of squares: Variance (VAR):

fi=20 2.G=1)pG.))

Inverse Difference Moment — Homogeneity (HOM):

1
fﬁ:Z Z -)3 p.J)

i J 1+('r_.f

Sum Average (SAV):

2N,
f 6 Z ".P_r_}- (fl )
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Sum Variance (SVA):

fi= 2= 1) Py O)
Sum Entropy (SEN):

2N,

fi==2 P, ()logip,., ()}

Entropy (ENT):
fo==22 2. pi.)log(p(i. /)
Difference Variance (DVA):

Jio = variance ofp__
Difference Entropy (DEN):

Ng-1

fu=-2p,,logip,_ (1)}
i=0

Information Measures of Correlation:
(InM1):

 HXY- HXY1
2 max{HX.HY}

(InM2):

‘.fla = (1 - eXp[—2 O(HXT2 - HX‘Y)])IE

HXY==2 > p(i.))log(p(i. 1)
Where HX and HY are the entropies of px,pyand

HXY1=-3 2 p(i.)log{p,()p,())}

HXY?2 = —Z Z p. (@) p,()log{p,()p, ()}

J
where Ng is number of gray levels, ux, & ox are the mean and standard
deviation of the row sums of the matrix p(i,j), and py & oy are the
corresponding statistics of the column sums with px+y and pxy given by:



N N,

Pes®= 33 pGj).  k=0.1..Ngl

i=1 j=1
-gl=k

N,
wa(k): EJ

ik

5]

Ng
> p.j). k=2.3....2N,
j=I

Each measure is evaluated for d=10* and 6=0c,45°,90°,135; features are
obtained from the sample mean of the estimated values.

B-6



Appendix C
Calculation of predicted 5 year survival based on the ACSRS
study results

The hazard ratios for covariates presented in table 1 can be combined with
the baseline survival function to predict 5-year survival probabilities for a
patient with a given set of covariates.

For an individual with baseline covariate values (close to mean covariates) as
listed in table 2 the stroke free survival at 5 years, So(5y) is estimated as
0.972.

Table 1

Proportional hazards models with ipsilateral CORI events as the dependent
variable.

(GSM = Gray Scale Median; DWA = Discrete White Areas; HR = Hazard
Ratio).

Clinical factors with plague features. Ipsilateral hemispheric siroke as the dependent variable.
S-vear baseline hazard estimated as .972; Harrell's C = .80; Pseude R*= .61

Variable B HE 050 CT P
Stenosis (% ECST) 0.026 1.03 1.00 to 1.05 0.024
Log(GSM + 40) -2.672 0.07 0.02 t0 0.20 <0.0001
Plagmue m‘en"': (mm:j 0.629 1.88 128t0 275 <0.0001
DWA (Present vs. absent) 0429 1.54 081 to 2092 0.18
History of contralateral 0973 263 1340 4.54 =0.0001

TIAs and/or stroke (Yes vs. no)

Table 2. Baseline covariates and transformed values in an individual
Baseline Corresponding

Covariate

value transformations
Stenosis, % 80 None
GSM 30 In(GSM+40) = 4248
Plaque area, mm’ 40mm” (Plaque area)” = 3.420
DWA Absent 0

History of contralateral TIAs and/or stroke  Absent 0

Predicted 5-year stroke free survival for a patient with different values of the
covariates in table 2 can be calculated as follows.

1. Transform continuous covariates using the formulae given in table 2, third
column.

2. Using these (possibly transformed) values, calculate the differences, X,
between the value you are interested in and the values used in So(5y) (Table
3, second column).

3. Multiply each of these differences by the corresponding log-hazard ratio, S,
from table 1 to obtain Bx as shown in table 3 column 4.

4. Sum the values obtained in step 3 above to denote this as Bx.
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5. Calculate exp(Bx)

6. Compute predicted survival probability as a percentage for a patient using
100

X 0.97 2exp(Bx).

Following this calculation for a patient with 90% stenosis, GSM = 10, plaque
area = 80 mmz, DWA present and history of contralateral TIAs and/or stroke
absent:

1. In(GSM+40) = 3.912. (Plaque area)» = 4.309

Table 3 Steps 2 and 3 in the calculation of 5 vear predicted siroke free survival

Variable Calculation 2.x Ji] 3. Bx
Stenosis 90-80 10 0.026 0.2600
In(GSM-+40) 3912 -4248 -0.336 -2.672 0.8978
(Plaque area)” 430934200 0.889 0.629 0.5592
DWA 1-0 1 0.429 0.4290
History of contralateral | 0 -0 0 0973 0
TIAs and/or stroke

4. Sum of Bx = Bx = 0.2600 + 0.8978 + 0.5592 + 0.4290 + 0 = 2.1460
5. exp(2.146) = 8.551
6. Predicted 5-year stroke free survival 100 X 0.972exp(2.146) = 78.4%
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Appendix D
Description of database tables

There are eight tables in the database, which are explained below:

Administrators Data table (adminData):

This table includes the details of system administrators, who can add a new

physician.

Specifically, this table includes the following:

id: This field is the primary key of the table and is automatically generated
for each administrator in ascending order.

email: The administrator email, varchar type. Obligatory field.

password: This is the code of the administrator to be able to connect to

the system, encrypted using the Secure Hash Algorithm 256.

Patients Data Table (patientData):

This table includes the demographics of the patient so the doctor can identify him

when he wants to process his own ultrasound images.

Specifically, this table includes the following:

id: This field is the primary key of the table and is automatically generated
for each patient in ascending order.

patient_id: It is the patient's identity which is completed by the doctor. It is
a varchar type. The field is mandatory.

national _healthcare patient_id: It is the number of the patient's
international medical card. It is a varchar type. Non-mandatory field.
given_name: The name of the patient, type varchar. Obligatory field.
family_name: The patient's surname, varchar type. Obligatory field.
date_of _birth: The date of birth of the patient, type date. Obligatory field.
gender_coding: The patient's gender. M - Male, F - Female. Obligatory
field.

telephone_no: Patient phone number, int type. Obligatory field.

email: Patient e-mail, varchar type. Non-mandatory field.
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address_id: The key that appears in the addressData table, and specifies

the patient address details (Foreign Key).

Doctors Data Table (doctorData):

This table includes the demographics of the doctor, which the administrator

states when he adds a new doctor. The doctor himself can then process it.

In particular, it includes the following fields:

di: This field is the primary key of the table and is automatically generated
for each doctor in ascending order.

doctor_id: It is the doctor’s identity. It is a varchar type. The field is
mandatory.

national_healthcare_doctor_id: It is the number of the doctor’s
international medical card. It is a varchar type. Non-mandatory field.
given_name: The name of the doctor, type varchar. Obligatory field.
family_name: The doctor’s surname, varchar type. Obligatory field.
date_of_birth: The date of birth of the doctor, type date. Obligatory field.
gender_coding: The doctor's gender. M - Male, F - Female. Obligatory
field.

telephone_no: Doctor phone number, int type. Obligatory field.

email: Doctor e-mail, varchar type. Mandatory field.

pass_word: It is the code that the physician declares to be able to connect
to the system, encrypted using the Secure Hash Algorithm 256.
address_id: The key that appears in the addressData table, and specifies

the doctor address details (Foreign Key).

Physician — patient table (doctor_patient):



In this table there are the codes of doctors and their patients, so as to distinguish

which doctor can access each patient's data and process his data.

In particular, it includes the following fields:

di: The primary key of the table, automatically generated by the system, in
ascending order.

doctor_id: Foreign Key, corresponds to the primary key of the doctorData
table, and states the doctor.

patient_id: Foreign Key, corresponds to the primary key of the patientData

table and indicates the patient.

Addresses Data Table (addressData):

In this table can be found the details of the address of both the patient and the

doctor.

Specifically, the address fields are:

address_id: The primary key, which is automatically generated in
ascending order, is what corresponds to the patient / physician with the
addresses.

street: Corresponds to street name. Field type varchar.

street_no: Address number. Field type Int.

province: Corresponds to the province or area of residence. Field type
varchar.

city: The city where the patient / doctor resides. Varchar field.

country: The country of residence. Field type varchar.

post_code: Postcodes. Varchar field.

Table with the data of the ultrasound images (ultrasoundimages):
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Table of data storage of each ultrasound image of the patient's carotid artery.

In particular, the following elements are included:

ci: The primary key of the table, automatically generated by the system, in
ascending order.

patient_id: the patient's mapping key of the ultrasonic image. It is matched
to the primary key of the patientData table.

date: The date when this image was processed.

time: The time at which this image was processed.

gray_image: The ultrasonic image in grayscale form.

normalized_image: The normalized image created when performing the
first operation.

rgb_image: The ultrasonic image in color.

res20_image: The ultrasonic image with a 20 pixels / mm resolution
generated during the third and fourth operations.

scale: The scale of the image as stated by the doctor.

e Table with the IMT parameters (IMT_Parameters):

This table includes all the measurements related to IMT.

Specifically, this table includes:

ci: The primary key of the table, automatically generated by the system, in
ascending order.

patient_id: the patient's mapping key of the ultrasonic image. It is matched
to the primary key of the patientData table.

date: The date when this image was processed.

time: H The time at which this image was processed.

ppmm: The pixels per millimeter of the image scaling.

imtmax: The maximum number of IMT thickness.

imtmin: The minimum number of IMT thickness.

imtmean: The mean value of IMT thickness.

advmean: The mean value of vessel width.
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plgl: The thickness of plaque 1.

plg2: The thickness of plaque 2.

areal: The area of plaque 1.

area2: The area of plaque 2.

gray_imae: The image in grayscale form.

rgb_image: The image in RGB form.

Table with the elements and parameters of the plaque (plagueParameters):

The last table of the database contains the data and measurements taken during

the carotid plaque analysis.

The fields in this table are as follows:

ci: The primary key of the table, automatically generated by the system, in
ascending order.

patient_id: the patient's mapping key of the ultrasonic image. It is matched
to the primary key of the patientData table.

ultrasound_id: the plaque’s mapping key of the ultrasonic image. It is
matched to the primary key of the ultrasoundimages table.

date: The date when this image was processed.

time: H The time at which this image was processed.

plaque: The region of plaque on the ultrasonic image.

mask: Mask created by the system, which has the value 1 at the points
corresponding to the foreground of the plaque image, and the value O at
the points corresponding to the background of the plaque. It is a
necessary field for calculating the features only from the foreground points
of the plaque.

plaque_10res: Plague image with new resolution 10pixels / mm created in
operation 3.

plaque_15res: Plague image with new resolution 15pixels / mm created in

operation 3.



plaque_20res: Plaque image with new resolution 20pixels / mm created in
operation 3.

kurtosis: The value of kurtosis calculated by the system.

total_num_pixels: The total number of pixels that make up the foreground
of the plaque image.

mm2: The area of the plaque in square millimeters.

below30: The pixel percentage of the plague having a value less than 30.
below50: The pixel percentage of plague having a value greater than 30
but less than 50.

mean: The average of the pixel values contained in the plaque.

variance: The variance of the plaque.

median: The median value from the pixel values of the plaque.

skewness: The skewness value.

energy: The energy value.

entropy: The entropy value.

haral ASM: The value of the angular second moment by the Haralick
method.

haral_contrast: The value of the contrast by the Haralick method.
haral_correlation: The value of the correlation by the Haralick method.
haral_variance: The value of the variance by the Haralick method.
haral_homogeneity: The value of the homogeneity by the Haralick
method.

haral_sum_average: The value of the sum average by the Haralick
method.

haral_sum_variance: The value of the sum variance by the Haralick
method.

haral_sum_entropy: The value of the sum entropy by the Haralick
method.

haral_entropy: The value of the entropy by the Haralick method.
haral_diff var. The value of the difference of variance by the Haralick

method.



haral_diff_entr: The value of the difference of entropy by the Haralick
method.

haral_inf_measl: The value of the Information Measures of Correlation 1
by the Haralick method.

haral_inf_meas2: The value of the Information Measures of Correlation 2
by the Haralick method.

scaling: The scale of the image as stated by the doctor.

darkArea: Indication of presence of a dark area next to the lumen. "Y' - if
any, 'N' - if it does not exist.

status: Patient status indication ('A' - Asymptomatic, 'B' - AF, 'C' - TIA, 'D' -
Stroke)

dwa: Indication of presence of distinct white areas on the plaque. "Y'- if
they exist," N '- if they do not exist.

type: Plaque type (‘1’, 2, ‘'3, ‘4’, '5’).

perc: The stenosis rate of the plaque.

previous_history: Indication of patient history. "Y' - if history exists, 'N' - if
there is no history.

year_5_stroke: The survival rate of the patient for 5 years without a stroke.
aver_annual_stroke: The average annual rate of stroke.

INGSM: The value In (GSM + 40) calculated by the system, where GSM is
the Gray Scale Median.

areal3: The value (Plaque area) 1® calculated by the system.

bel10: The number of pixels in the plaque having a value of less than 10.
bel20: The number of pixels in the plaque having a value of less than 20
and greater than 10.

bel30: The number of pixels in the plaque having a value of less than 30
and greater than 20.

bel40: The number of pixels in the plaque having a value of less than 40
and greater than 30.

bel50: The number of pixels in the plaque having a value of less than 50

and greater than 40.



coll: The number of plaque pixels having a gray level value of less than
25.

col2: The number of plaque pixels having a gray level value of less than
50 and greater than 25.

col3: The number of plaque pixels having a gray level value of less than
75 and greater than 50.

col4: The number of plague pixels having a gray level value of less than
100 and greater than 75.

col5: The number of plaque pixels having a gray level value of less than
125 and greater than 100.

col6: The number of plaque pixels having a gray level value of less than
150 and greater than 125.

col7: The number of plague pixels having a gray level value of less than
175 and greater than 150.

col8: The number of plaque pixels having a gray level value of less than
200 and greater than 175.

col9: The number of plague pixels having a gray level value of less than
225 and greater than 200.

col10: The number of plaque pixels having a gray level value of less than
255 and greater than 225.



j final_ex_doctordata
di INT(11)

»doctor_jd YARCHAR(30)
»national_healthcare_doctor_id YARCHAR{30)
#given_name YARCHAR(30)

> family_name VARCHAR(30)

»date_of birth DATE

»gender_coding V ARCHAR(1)

*telephone_no Y ARCHAR{45)

»email VARCHAR (45)

»pass_word ¥ ARCHAR (64)
@ address_id INT{11)

_| final_ex_imt_parameters ¥
i INT(11)

2 ppmm DECIMAL(12,7)

2 imtmax DECIMAL{12,7)

Zimtmin DECIMAL (12,7)

Zimtmean DECIMAL (12,7)

2 advm ean DECIMAL{12,7)

> plgl DECIMAL(12,7)

> plg2 DECIMAL(12,7)

2 areal DECIMAL(12,7)

> area? DECIMAL(12,7)

¥ patient_id INT{11)

2 date DATE

»gray_image W ARCHAR(250)

#rgb_image VARCHAR(250)

2 time TIME(B)

@ final_ex_ultrasoundim ages_ci INT{11)
»

:] final_ex_patientdata

_| final_ex_addressdata ¥
id INT (11)
address_id INT(11)
* patient_id VARCHAR(30)
o strest VARCHAR(128) r—i
. | »national_healthcare_patient_id VARCHAR(30)
*dity VARCHAR(45) |
s given_name Y ARCHAR(30)
Pl——— 14| © post_code VARCHAR(45) H—
# family_name ¥ ARCHAR{30)
s province Y ARCHAR(45) L——— TN
> date_of_hirth DATE |
» country VARCHAR(45) |
» gender_coding VARCHAR(1) |
etreet_no WARCHAR{10)
> telephone_na VARCHAR(45) |
[ —a |
H——— I I i > email ¥ ARCHAR{45) |
| . |
* # | @ address_id INT(11) |
| <
| final_ex_doctor_patient ¥ | =t U<
di INT(11) I |
% doctor_id INT(11) I I
% patient_id INT(11) I |
I €
> i *
| _] final_ex_ultrasoundimages ¥
I a INT(11)
I > date DATE
| 2 time TIME(B)
- - > gray_image VARCHAR(250)
» normalized_im age VARCHAR(250)
[—————————————————— —H “# rgb_image VARCHAR(250) H— —<]
| »res20_image VARCHAR(250)
|
| :] final_ex_admindata v 2 scale DECIMAL{12,4)
I id INT(11) > histogram VARCH AR(250)
——— > email VARCHAR(45) » normalized_histogram VARCHAR(250)
> password Y ARCHAR(64) @ patient_id INT(11)
»
»

_ | final_ex_plagueparameters ¥
i INT{11)

2 date DATE

2 time TIME(B)

* plague YARCHAR{250)

 plagque_10res V ARCHAR(250)

»plague_15res YV ARCHAR(250)

» plague_20res YV ARCHAR(250)

> kurtosis DECIMAL (10,4)

2 total_num_pixels INT{11)

> mm2 DECIMAL(S,2)

- below 30 DECIMAL(E,2)

- below 50 DECIMAL(8,2)

2 mean DECIMAL{12,4)

2 variance DECIMAL (12,4)

> median DECIMAL (12,4)

2+ skewness DECIMAL{12,4)

2 energy DECIMAL{12,4)

2 entropy DECIMAL(12,4)

2 haral_ASM DECIMAL (12,56)

2 haral_contrast DECIMAL (12,4)

2 haral_correlation DECIMAL{12,4)

2 haral_variance DECIMAL{12,4)

2 haral_hom cgeneity DECIMAL{12,4)

2 haral_sum_average DECIMAL{12,4)

2 haral_sum_variance DECIMAL{12,4)

2 haral_sum_entropy DECIMAL{12,4)

 haral_entropy DECIMAL (12,4}

2 haral_diff_var DECIMAL{ 12,4}

2 haral_diff_entr DECIMAL{12,4)

2 haral_inf_m eas1 DECIMAL(12,4)
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Appendix E
Description of Files Content

The content of IMT Report is :

A B © D E F G H | ]
Patient Name Plaque Name Pixels per mm Maximum Intima Media Thickness Minimum Intima Media Thickness Mean Intima Media Thickness Mean Adventitia to Advetitia Plaque 1 Plaque 2 Areal
Maria Georgiou , 101010 15rc2bwn. tif 16,1 0,559 0,248 0,408 5,245 2,095 2,874 290,093

The content of Plaque Report is:

A B C D E F G H | J K L M N 0] P
1 |Patient Na_lPIaque Nai pixels<10 10<pixels< 20<pixels< 30<pixels< 40<pixels< Below 30 Below 50 Coll Col2 Col3 Col4 Col5 Colé Col7
2 |Andreas Se 15rc2bwn_ 3681 3178 2687 2338 1627 50,78 21 8573 5116 3228 1219 494 170 0

The fields are explained at the Appendix D, in the corresponding tables of database.
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General Instructions for the installation of the program

on server
For the transformation of the system onto the server, the following must be
done:

1. If the settings.py file has something else than those starting with
"django.xxx" and the name of the app on INSTALLED_APPS, then the
user must install it with the pip.

2. In wsgi.py, the user must write the following code:

import os, sys
sys.path.append(“ ”) #the path of the app

os.environ.setdefault("DJANGO_SETTINGS_MODULE", " ") #the name of the
folder where the settigs.py is located

from django.core.wsgi import get_wsgi_application
application = get_wsgi_application()

3. Then, he have to go to server on path: /etc/apache2/apache2.conf, and
write the following code on line 175:

WSGIScriptAlias / ........... # the path of wsgi.py file
WSGIPythonPath ........... # the path of the app

Alias ....... #The path where to collect the static files

<Directory ......... >#The path where to collect the static files
Require all granted
</Directory> #The user gives access on this path to the apache

<Directory > # the path of the app

<Files wsgi.py>

Require all granted

</Files>

</Directory> #The user gives access on wsgi.py to the apache

4. Restart the apache service: sudo service apache?2 restart

5. Run this command on terminal: python3 manage.py runserver
173.249.10.105:8000

6. If errors occur, then all the errors can be seen on
Ivar/log/apache2/error.log.

Run the Program
In order to run the program, you must login into the server(Figure 1), with the
following details:
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- 1P:173.249.18.105

- Port Number: 22

- Username: ucy

- Password: U%c57!&KI

"W Login - >
@ New Site Session
] ucy@173.249.18.105 Eile protocol:
|sFTP
Host name: Port number:
(173.249.18.105 || 2|
User name: Password:
|UC}|’ | |l-lllllll-lllll-lll |
Edit Advanced...
Tools v Manage v Login |v Close Help

The server must be running during the usage of the program (Figure 2). For
this, you must open a terminal and change the directory in thesis2018 using this
command: “cd thesis2018/”. Then write the following command:

- python3 manage.py runserver 173.249.10.105:8000
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2P ucy@vmi154301: ~/thesis2018 - [m] X

rthon3 manage.py runserver 173

Modify the Database

Models.py file:
This file contains the database tables of the system. If the user wants to make
some changes in database, then he can make the changes into this file. Then,
he must run the following command in terminal:

- python3 manage.py makemigrations

- python3 manage.py migrate

Add a new Doctor

The administrators of the program are the only ones who have the ability to add
new doctors, for security issues.

For the moment, there is one administrator in the program, who can login with
the following:

Email: epl400ADE2018@gmail.com

Password: 1234

URL.: http://173.249.18.105:8000/admin_login/

Forgot Password

If a doctor forgets his password, then an email is sent to him in his personal
email address, with a new random password. This email is sent via the
administrator of the program, namely via the mail: epl400ADE2018@gmail.com

To login the account of the administrator the password is: thesis2018.
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HTML Files

The following diagram aims to show how the html files are connected in the

system.

‘ report.html ‘

new_patient_form.html Plague_reporthtml change_pass.html

my_profile.html ‘ change_pass.html

h

¥

b edit_profile.html
operations.htm!
image_crop.html }_, plague_texture.html

y’)‘\\

View’s Functions
All the forms that is submitted and every request calls a function in the views.py.
In this section you can find a brief description of every function:

‘ imghist.html measurements.html norm_res.html

login:

When requested, this function brings user to the login.html page. When the user
submits his email and password, function saves the id into session ‘doctor_id’,
in order to use it later. Function encodes the password with sha256 and
compares the digest with the digest saved in the database. If the digests match,
then user proceeds to menu.html.

admin_login:

When requested, this function brings admin to the admin_login.html page.
When the admin submits his email and password, function encodes the
password with sha256 and compares the digest with the digest saved in the
database. If the digests match, admin proceeds to add_new_doctor.html.
edit_profile:

When requested, this function brings user to the edit_profile.html page. When
user requests to change information, fields are enabled for change and function
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gets from the page the contented of all fields and updates database tables:
doctorData.

Edit_patient_profile:

When requested, this function brings user to the edit_patient_profile.html page.
When user requests to change information, fields are enabled for change and
function gets from the page the contented of all fields and updates database
patientData.

Profile:

When requested, this function brings user to the my_profile.html page. Function
loads from database all information from table doctorData and addressData
Id_generator:

This function creates a random sequence of 8 characters for system to use as
new password, in case user forgets his.

Change_pass:

When requested, this function brings user to the change_pass.html page. When
user submits new password, function checks if both fields are the same. If not,
then function returns at same page with a message, warning user to use same
password in both fields. Else, function encodes new password with sha256 and
updates database table doctorData.

Forgot_pass:

When requested, this function brings user to the forgot_pass.html page. When
user submits new password, function checks email exists in database. If not,
the function returns at the same page. Else, function calls id_generator() and
via the email account epl400ADE2018@gmail.com sends the product of id_
generator() to user, and updates database table doctorData.

Add_new_doctor:

When requested, this function brings user to the add_new_doctor.html page.
When user submits form, function adds new record in database table
patientData.

Add_new_patient:

When requested, this function brings user to the add_new_patient.html page.
Function, checks if patient id already exists in database. If not, then function
adds new record in database table patientData. Else, if patient exists and was
added to the system by the same user, then function does not allow user to add
patient again. If patient exists, but was added b a different user, then allows
user to use patient’s existing information.

Operations:

When requested, this function brings user to the Operatonion.html page.
Function also sends patients full name and id, so they can be displayed at the
top-right part of the page.

Menu:

When requested, this function brings user to the menu.html page. Function
checks if doctor_id is null, meaning that no one signed in, and it returns to the
login. If user selects “browse patient” from option “Patients” then function
returns a list of all patients registered by the specific user. When user selects
patient, then function saves patient’s id, name, last name, table’s primary key
and plaque id into sessions to use it later. When user selects “Exit”, session
doctor_id becomes null.

Report:
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When requested, this function brings user to the report.html page. This function
creates a list with all dates of previous IMT measurements of a specific patient.
When the date is chosen, function brings user at report.html page. If user
chooses “Save Results”, then an excel file is created and then downloaded to
user’s personal computer.

Imghist:

When requested, this function brings user to the imghist.html page. When user
submits an image file, function saves image in folder ‘/static/ and shows
image’s histogram. When user submits low area, function gets the coordinates
submitted and creates a sub image. After this, function calculates the median of
low sub image. Some actions are done for submitting high area. With
start_normalization, function uses previous low and high medians and applies
image normalization to the original image. Finaly, function saves normalized
image and histogram and uploads it to imghist.html.

norm_res:

This function corresponds to the 3™ operation and interacts with the
norm_res.html page.

Firstly, it checked if the doctor_id is empty, then no one has logged in to the
system, so it returns to the login page. Otherwise, it does the following:

If the user wants to process a plague image, then this function finds all the
available plaques for the specific patient and sends them back to the html page.
The user chooses the plague he wants and accordingly to what number pixels
per millimeter he wants to make the new image, the system creates that image.
If the user wants to process an ultrasonic image, then he must define the scale
of the image, and using the Euclidean distance, the function calculates the
pixels per millimeter of the image. It creates a new image with the new
resolution (20pix/mm) and this image is displayed on the html page.
image_crop:

This function corresponds to the 4™ operation, namely the Image Crop and
interacts with the image_crop.html file. Firstly, it checked if the doctor_id is
empty, then no one has logged in to the system, so it returns to the login page.
Otherwise, it does the following:

When user wants to upload the grayscale or the RGB image, via
image_crop.html, this function helps the uploading. It finds the location of
images, and it send them back to the html file. In addition, it can log the
grayscale image if the user wants to see the contrast more enhanced.

Also, in this function the scaling of the image is calculated in the same way as in
the previous functions. Automatically, it generates the image with 20pix/mm in
order to save it to the database.

If the user wants to save the data to the database, then this function calls
another function (crop_plaque) which is responsible to crop the region of
interest of the whole image. Then all the information is saved to the database.

crop_plaque:

This method is responsible for finding the appropriate polygon on the original
grayscale image that corresponds the region of plaque, according to the points
that user noted on the html page. It crops the plaque and creates a mask of the
plaque. In the mask the pixels have the value of 1 or 0. The zero value on the

D-1



pixels that are inside the plaque region, and the one value on the pixels out of
bounds of the plaque.

@points: The points (x,y) that user noted on the html file

@ imgName: The name of the original grayscale image

@ppmm_plaque: The pixels per millimeter of the image

@top: The y-coordinate of the upper point of image

@left: The x-coordinate of the more left point of image

plaque_texture:

This function corresponds to the 5% module, and interacts with the
plaque_texture.html file.

Firstly, it checked if the doctor_id is empty, then no one has logged in to the
system, so it returns to the login page. Otherwise, it does the following:

It finds all the available cropped plaques for this patient and send them to the
html file, in order to choose the doctor which plaque wants to process. Then, it
calculates all the parameters, histogram measurements, first order statistics,
SGLDM statistics and so on, for the specific plaque and saves them to the
database.

When the physician wants to se the risk rates, then this function calculates the
two risk rates and send them back to the html file.

find_average:
This function finds the average value of an array of values.
@x: The array of values

PolygonArea2:

This function calculates the area of a polygon region, specifically of the plaque
region.

@x: The x-coordinates

@y: The y-coordinates

@ppmm: The pixels per millimeter of the image

createMask:

It creates a mask for the plaque, if there is no matching mask.
@maskname: The name for the new mask

@imgname: The name of the image

@direct: The path to save this mask

save_plaque_features:
This function takes the input parameters of the plaque, and calls another
function to save it to the database.

saveResults:

This function save the input parameters of the plaque to the database.
@darkArea: Existence of dark area next to the lumen

@status: Patient status

@dwa: Existence of discrete white areas

@type: Plagque type

@perc: The percentage of stenosis
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Plague_report:

This function finds the parameters of plaque, according to the specific patient,
date and time that were selected from the physician and sends them back to the
Plaque_report.html page. Then, it creates an excel file with all these parameters
and saves it on the local computer of the physician. Also, it saves the grayscale
plaque and the rgb plaque.

Measurements:

When requested, this function brings user to the measurements.html page.
When user submits an image file, function saves image in folder and updates
database table utltradounsimages with the path. Some procedure is done if
user uploads a colored image.

Def_im_scale_measurements:

When requested, this function brings user to the measurements.html page.
Function takes the coordinates of two points and calculates the Euclidian
distance between them. Also, function takes the number of millimeters and
calculates pixels per millimeters(ppmm). Finally, function adds a new record at
table IMT_Parameters, with the ppmm and the paths saved in function
measurements. In session “IMT_id” the primary key of the record created id
saved, in order to add the measurements of IMT that will follow.

IMT:

When requested, this function brings user to the measurements.html page.
Function takes two lists, one with all x coordinates and one will all y
coordinates. If the lists contain odd number of numbers, then the last number is
ignored. Function calculates the Euclidian distance between them and with the
ppmm found at Def_im_scale_measurements it finds the maximum distance,
the minimum and the average. Finally, function adds the max, min and average
value into table IMT_Parameters, at record saved in session “IMT _id”.

Adventitia:

When requested, this function brings user to the measurements.html page.
Function takes two lists, one with all x coordinates and one will all y
coordinates. If the lists contain odd number of numbers, then the last number is
ignored. Function calculates the Euclidian distance between them and with the
ppmm found at Def im_scale_measurements it finds the average distance.
Finally, function adds average value of vessel width into table IMT_Parameters,
at record saved in session “IMT_id".

Plaque_th:

When requested, this function brings user to the measurements.html page.
Function takes the coordinates of two points and calculates the Euclidian
distance between them and with the ppmm found at
Def_im_scale_measurements it finds the real distance in mm, which represents
the thickness of the plaque. Finally, function adds average value into table
IMT_Parameters, at record saved in session “IMT _id”.

Plague_th2:
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Same as plague_th, when requested, this function brings user to the
measurements.html page. Function takes the coordinates of two points and
calculates the Euclidian distance between them and with the ppmm found at
Def _im_scale_measurements it finds the real distance in mm, which represents
the thickness of the plaque. Finally, function adds average value into table
IMT_Parameters, at record saved in session “IMT _id”.

Areal:

When requested, this function brings user to the measurements.html page.
Function takes two lists, one with all x coordinates and one will all y coordinates
and with the function PolygonArea it calculates the area. The result is divided
with the ppmm found at Def_im_scale_measurements it finds the real area in
mm. Finally, function adds area into table IMT_Parameters, at record saved in
session “IMT _id”.

Area2:

Same as areal, when requested, this function brings user to the
measurements.html page. Function takes two lists, one with all x coordinates
and one will all y coordinates and with the function PolygonArea it calculates the
area. The result is divided with the ppmm found at
Def im_scale_measurements it finds the real area in mm. Finally, function adds
area into table IMT_Parameters, at record saved in session “IMT_id”.

PolygonAreal:
This function calculates the area of a polygon region.

Database

The following diagram shows all the tables in the database and how they are
connected.

The name and password are:

Username: root

Password: root
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:] final_ex_doctordata
di INT(11)
> doctor_id VARCHAR(30)
#national_healthcare_doctor_id VARCHAR(30)
s given_name VARCHAR(30)
2 family_name VARCHAR(30)
»date_of_birth DATE
#gender_coding VARCHAR (1)
# tedephone_no Y ARCHAR(45)
» email VARCHAR({45)
# pass_word WARCHAR(64)
“ address_id INT{11)

:] final_ex_imt_parameters ¥
o INT(11)

s ppmm DECIMAL{12,7)

2imtm ax DECIMAL(12,7)

> imtmin DECIMAL (12,7)

> imim esn DECIMAL(12,7)

# advm ean DECIMAL(12,7)

> plql DECIMAL{12,7)

o plg2 DECIMAL{12,7)

s areal DECIMAL{12,7)

s area? DECIMAL (12,7)

¥ patient_id INT {11}

> date DATE

»gray_image WV ARCHAR{250)
“rab_image WV ARCHAR{250)

> time TIME(G)
@ final _ex_ultrasoundim ages_ci INT{11)

>

:] final_ex_addressdata ¥
id INT(11)
address_id INT{11)
> patient_id VARCHAR(30)
» street VARCHAR{128) r—i<
ity VARCHAR(4S) | »national_healthcare_patient_id VARCHAR(30)
# C1
[ > given_name V¥ ARCHAR(30)
Bl— — — 4| ¥ post_code W ARCHAR{45) M —d
> family_name VARCHAR(30)
> province Y ARCHAR (45) L——— T
> date_of_birth DATE |
» country VARCHAR(45) |
trest_no VARCHAR(ID) »gender_coding VARCHAR(1) |
s atreet_no
5 > telephane_no V ARCHAR{45) I
—+H
H———— I I i > email VARCHAR(45) |
| : |
@ address_id INT(11
L | ot |
| > |
| final_ex_doctor_patient ¥ | + Ug
di INT{11) I |
@ doctor_id INT{11) I I
@ patient_id INT{11) | |
| €
> | W
| _] final_ex_ultrasoundimages ¥
I o INT{11)
I > date DATE
| 2 time TIME(B)
___________________ - > gray_image VARCHAR({250)
> normalized_image VARCHAR(250)
[~ ——————————————= —i “rgb_image VARCHAR({250) HH— —]<3
I > res20_image YARCHAR(250)
| j final_ex_admindata v 2 scale DECIMAL{12,4)
I id INT{11) * histogram VARCHAR(250)
—— > email VARCHAR{45) »normalized_histogram WARCHAR (250)
> password VARCHAR(64) @ patient_id INT(11)
>
>

:] final_ex_patientdata

_| final_ex_plaqueparameters ¥
i INT(11)

> date DATE

# time TIME(&)

 plaque VARCHAR (250)

»plaque_10res Y ARCHAR(250)

» plague_15res Y ARCHAR.(250)

» plaque_20res ¥ ARCHAR(250)

> kurtosis DECIMAL (10,4)

2 total _num _pixels IMT(11)

smm2 DECIMAL (8,2)

* below 30 DECIMAL (8,2)

* below 50 DECIMAL (8,2)

s mean DECIMAL(12,4)

S variance DECIMAL (12,4)

> median DECIMAL (12,4)

> skewness DECIMAL(12,4)

»energy DECIMAL(12,4)

+ entropy DECIMAL{12,4)

 haral_ASM DECIMAL (12,6)

7 haral_contrast DECIMAL{12,4)

# haral_correlation DECIMAL{12,4)

2 haral_variance DECIMAL{12,4)

2 haral_hom ogeneity DECIMAL{12,4)

haral_sum_average DECIMAL{12,4)

 haral_sum_variance DECIMAL{12,4)

#haral_sum_entropy DECIMAL (12,4)

#haral_entropy DECIMAL (12,4)

# haral_diff_var DECIMAL(12,4)

 haral_diff_entr DECIMAL (12,4)

2 haral_inf_meas1 DECIMAL{12,4)
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