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PwroBomuren Ha KaTenpa ,,AKyiepcTBO U THHEKOJIOTHA

MenuuuHCKH YHUBEpCUTET — [ IneBen

OmmnocHo: Oucepmayuonnus mpyo Ha 0-p Ieopeu Hanuenoe Ilpandoicee na mema
,, Mscmo na uskycmeenuss uHmenekm 6 Cb8peMeHHama KONNOCKONCKA OUA2HOCMUKA
Ha Npedpakoeu UMEHeHUs Ha MamoyHama wiuiika“ 3a npudobusane Ha
obpazosamennama u HayyHa cmeneH ,Jlokmop" no HayyHa CheyuarHocm
,, Axymepcmeo u zumnexonozus, npogecuonanno Hanpaenenue 7.1. Meouyuna,
paspabomen 6 Meduyuncku ynueepcumem — IInegeH, ¢ HAyYHU PLKOBOOUMENY Hil.-

xop. npog. 0-p Cnasuo Tomos, 0.m.H. u akao. 0-p I pueop I'opues, 0.M.H.

HacTosII0TO CTaHOBMIIE € U3rOTBEHO BHB Bph3Ka C MpOLeLypaTa 3a IyOnryHa
3alMTa, NpoBeXnaHa cbriacHo 3amosen Ne 2873/15.09.2026 r. na Pexropa Ha

MenuiuHcky yHuBepeuTeT — [1neseH.

1. AkageMH4HO U NPpo¢eCHOHAIHO PAa3BUTHE HA JOKTOPAHTA

J-p Teopru [anuenos IlpanmkeB e poxaeH mpe3 1993 r. B rp. IlnoBauB u
3aBbPIIBA BUCIIETO CH MEAWLHMHCKO 00pa3oBaHWe B MEIMIMHCKA YHUBEPCUTET —
[InoBaus. IlpodecHOHATHOTO My pa3BUTHE B 00JacTTa Ha aKylmIepCTBOTO U
TMHEKOJIOTHATA MIPEMHUHABA TOCIIEI0BATEIHO NIPE3 Pa3IMYHU KIHHUYHU CTPYKTYpH,
kato oT 2020 r. e uvact or exuna Ha YMBAJI ,CBera Mapuna“ — IlieBeH, a

napajejJHo ¢ TOBa pa3BUBa U aKag€MHYHaA JEMHOCT KaTO aCHUCTEHT B KaTenpaTa I10



aKylmepcTBO M TMHEKOJOrMs Ha MenuuuHCKM  yHHBepcureT —  Ilnesen.
[IpodecuonanHata My IIOArOTOBKAa BKIIOYBA KBAIM(QUKALMU M IPAKTUYECKH
oOydeHuss MO [AMarHOCTUYHA U OlepaTHBHA JAapOCKOIHMs, XHUCTEPOCKOIMS,
poOoTH3UpaHa XUPYPrus, YJITPa3ByKOBa [IHWAarHOCTUKA K KOJIIIOCKOIMs, KaKTO H
MeXIyHapoAeH obpa3zoBareseH omuT o nporpama Erasmus+ B Mcnanusa. Hapen c
KJIMHUYHATa W IpenojaBaresickaTa AeWHOCT, A-p I[IpaHmkeB pa3BUBa aKTHBHa
Hay4YyHOM3CJIeJOBaTe/icka pabora B obiacTra Ha U3KYCTBEHUs MHTENEKT H
IUTUTATHUTE TEXHOJOTUU B ruHekosorusTa. OcobeHo MACTO B Ta3u AEHHOCT 3aeMa
pa3paboTkara My, HacOoyeHa KbM IPHJIOKEHHE Ha HM3KyCTBEH HWHTEJEKT 3a paHHa
JMArHOCTHKA Ha Mpe/IpaKOBU M3MEHEHMs Ha MaTo4yHaTa Imuiika. Ts momy4yasa penuua
HAIlMOHAIHU M MEXIYyHapOaHu oTinuums, cpen kouto Intel® Al Innovators Award
2023, Country Recognition Award 3a bwirapus B pamkure Ha Intel® Al Global
Impact Festival 2023, nspBo msicto B mporpamara Beyond Pre-accelerator Ha Junior
Achievement Bulgaria u The Edge: R&BD, kakto M yd4acThe M OTIMYME B
ununmarusata EIT Health i-Days ¢ npenctaBsiHe Ha eBporneiickusl GpuHan BbB Buena.
B nmocnepBam ertanm HayyHaTa W MHOBalMOHHAaTa My [JEHHOCT IIOJy4aBa
OOMBIIHUTEITHO MEXIYHAapOJHO NpU3HAHHE Upe3 BKIIOYBAHETO My Cpeld MIiaauTe
eBporielicku npeanpuemaud u gunepud BB FERD’s List B xareropus ,,Research &
Business“. To3u npodecuonanen npodun odepraBa MOCIEAOBAaTENIHO pa3BUTHE, B
KOETO KJIMHHMYHATa IOATOTOBKa, akKaJeMHU4HaTa JIeWHOCT M TEXHOJOTHYHUTE

HHOBaIlMH Ca O6€I[I/IH6HI/I OKOJIO €aHa sACHO ne(anHpaHa H3CJIenoBaTeiIiCKa IoCoKa.

KpanudukanoHHUSIT My Npouia BKIOYBA JUArHOCTUYHA M OIEpaTHBHA
JaapoCKONusi,  XHUCTEPOCKOMMs,  poOOTHU3UpaHA  XHUPYpPrus,  YyJITpPa3ByKOBa
IUArHOCTHKA U KOJIMOCKOTHs. TO3M MIMPOK MPaKTHIECKH (pyHIAMEHT € ChILIECTBEH 3a
OlLlEHKaTa Ha JUCepTallMOHHaTa pa3paboTKa, ThH KaTO IOCTaBs HM3CJIEIBAaHETO Ha
WU3KYCTBEHHUSI WHTEJIEKT B peaJieH KIMHUYEH KOHTEKCT, a HE CaMO B paMKHUTE Ha

WHXXCHEPHA UJIK YHUCTO AJITOPUTMHUYHA 3aa4a.



3acnykaBa BHUMaHUE ¥ yCTOMYUBHAT UHTEPEC Ha JOKTOPaHTa KbM AUTUTAITHUTE
TEXHOJIOTMH U MEIUIMHCKUS U3KYCTBEH UHTEJICKT. YYaCTHETO My B HayYHH IIPOEKTH,
KaKTO ¥ OTJMYMATa Ha paspaboTkaTa My B HAaUHMOHAIHH M MEXIYHapOIHU
WHUIHATHBH, CBUICTEJICTBAT 3a CIIOCOOHOCT eHa KIMHUYHA Ujes fa Obae pa3BuTa
JI0 CTPYKTYpHpaH HAayYHOH3CJIEAOBATEJICKH MPOEKT C MOTEHLHMaNl 3a IO-HaTaThIIHA

TEXHOJIOTHYHa peajin3alus.

2. HayyHa aKkTyaJIHOCT U 3HaYeHUe Ha n30paHaTa npod/ieMaTuKa

TemaTta Ha JUCEPTALMOHHUS TPYHA € HaBpeMEHHa KaKTO OT IJIe[Ha TOYKa Ha
npoduIaKTHKaTa Ha paka Ha MaTOYHATa MIMKKa, Taka U B KOHTEKCTa Ha OBP30TO
HaB/iM3aHe Ha  QITOPUTMUYHM METOOM B  MEIULMHCKATa JMarHOCTHKa.
KonmockonusaTa 3ama3Ba LEHTPAJIHO MSCTO IpH OLECHKaTa Ha IIALMEHTKH C
OTKJIOHEHHs B nuTosoruunus u HPV craTyc, HO uHTepnpeTanusTa Ha obpa3a ocTaBa
3aBMCMMa OT OIUTAa Ha M3CIeOBallMs, KadyeCTBOTO Ha BU3YalU3alUsATa,

XapaKTCPUCTUKUTE HA TpaHC(bOpMaHHOHHaTa 30Ha U H360pa Ha MSCTO 3a OUOIICHS.

B TO3M cMHCHI JUucepTanydsaTa pasriexaa HE IMIpOCTO aBTOMaTH3MPAHO
pa3no3HaBaH€ Ha MaTOJIOHMY€H o6pa3, a IIO-CJIOXKHHA BBIIPOC OalId KOMIIFOTBbPHOTO
3peHHe MOXE Ja IIOAIIOMOTHE JIOKaJIM3UPaHETO Ha KOHKPETHH KOJIIOCKOIICKH
IIpHU3HalHu. H360p’bT Ha MMUKCEJIHa CerMEeHTalus IpuaaBa Ha pa3pa60TKaTa KJIMHHUYHa
JIOTHKA: 3a MpaKTHKYyBallUs KOJIIIOCKOIIUCT € BaXHO HE CaMO Jallu H306pa>x<er1eTo
ChAbpKa IIaTOJIOTMYHA HaxolKa, a KpAE€ € pasloJIoKE€Ha Ti, KaKBH Ca HEMHUTE

I'paHULY A KOHU YYaCThLHM 3acCiIy>XKaBaT IIpULICIIHA XUCTOJIOIHYHa Bepmbnxaum{.

OueHsiBaM TO3M MOAXOJ KaTo 0COOEHO MOAXOMAII 3a KIMHHYHA pa3paboTka,
3al[0TO CBHP3Ba JMAarHOCTHKATa, OOYYEHHETO M CTaHJapTHU3alMATa Ha KIMHUYHATA
oleHka. Pa3paboTBaHeTo Ha OOSCHUM MOJEN, KOWTO BH3yaJHO MapKupa HaxoJKaTa,
Ch3/1aBa MO-PEATUCTUYHA TIEPCIIEKTHBA 32 HHTETPallUs B IPAaKTUKATa B CPAaBHEHUE ChC

CHCTEMa, KOsATO IpeaocTaBsi €AUHCTBEHO KpaﬁHa 6I/IHapHa ITPOTHO34a.



3. HayueH qu3aiin, MaTepua/ U MeTOJ0JOTMYHA MOC/IE€A0BATETHOCT

Ilenta u 3amaunte ca GOPMYJHpaHH B JIOTMYHA IIOCJIEJIOBATENHOCT: OT
M3rpaXIaHeTO Ha CTaHJapTU3MpaHa 0a3a MaHHU M AJITOPUTMHMYEH MOJEN, Ipe3
usciensade Ha (aKTOPUTe, BIMSIELIM BbPXY CErMEHTAllMOHHOTO IpPEACTaBsiHE, N0
CpaBHUTEJIHA OLEHKAa W OMpeNeNisHe Ha PEATMCTUYHOTO MSCTO Ha H3KYCTBEHHS

HHTCJICKT B CbBPEMEHHATA KOJIITOCKOIIHN.

ExcriepiMeHTaJHUAT MaTeprai € GopMHUpaH MPOCIEKTHBHO NpU 94 manueHTKu
Ha BB3pacT Mexay 18 u 64 rogunu. Paspaborenara 6a3a BKIOUBa 355 KOJITOCKOIICKH
H300paXKeHUs U 625 eKCrepTHO ovepTaHd MOJUroHa. ChIECTBEHO METOHOJIOTMYHO
NPEeIUMCTBO € BBBEXAAHETO HAa YHH(UIMpPAH aHOTALMOHEH IOAXOMd, ChOOpaseH ¢
KOJIMOCKOIICKATa TEPMHHOJIOTHS,, KAaKTO M OPraHU3MpPaHETO Ha aHOTAaUMUTE Ha

IMUKCEIJITHO HUBO.

3a ceMaHTH4YHAaTa CerMeHTalus € H3moji3BaHa apxuTekrypa nnU-Net v2 ¢
Residual Encoder U-Net, kaTto ca mOpoBeNeHH KOHTPOJHUPAHH EKCIEPUMEHTH C
pazmuunr GOPMYJIMPOBKH Ha 3afavara. AHaIM3UPaHU ca €(DEKTHTE OT KJIaCoBHs
mucbanane, oversampling, (GOTOMETpPUYHM ayTrMEHTAlMM, JOKaJIHO H3ps3BaHe Ha
PENKM HaxXOIKU M Pa3IMYHU CTpPAaTeruy 3a IpynupaHe Ha KiacoBeTe. BaxeH eneMeHT
Ha IM3aliHa € pa3[e/ITHETO Ha JAHHWTE Ha HUBO KJIMHUYEH IpErell/TIallMeHT, KOeTOo
OrpaHHYaBa pHCKa €IHM W ChUIM WIH CBBP3aHM H300pakeHWs Ja TOMagHaT

€IHOBPEMEHHO B 00y4aBallly 1 OLEHBYHHU OJHAO0PH.

Hznon3sBaHusT Ha6op OT METPHUKH ITO3BOJIsIBA PE3YJITATUTE A 6’I>lIaT OLCHCHH OT
pa3Iu4yHu CTPAaHW — KaKTO I10 OTHOLICHHE Ha IPOCTPaHCTBCHOTO IMPUIIOKPUBAHE
MEXOYy IpeackKasaHa MW CeKCIEepTHa aHoTalus, Taka MW I[I0 OTHOWICHHC Ha
YYBCTBHUTCJIHOCTTA Ha aJITOPUTMUYHATa yBEPEHOCT. ITo To3u Ha4YuH JucepraguAaTa HE
C€ OrpaHuyaBa [0 MpEeACTaBAHETO Ha €UH YHUCJIOB I10Ka3aTell, a ThpCHU IIPUYIUHHUTE 3a

HaOro1aBaHaTa BapuaOUITHOCT.



4. OueHka Ha pe3yJITATUTE U TAXHATA MHTEpNpeTanus

EnHa OT CHJTHUTE CTpaHH Ha TpYJa €, 4e IOIYyUYEHUTE Pe3yITaTh ca pasrieKaaHu
KpuTH4HO. [IpW OTAENHH KiacoBe M OJAaronpUsITHH H300paKeHHs MOJENBT
JEMOHCTpHpa YOEOUTEeNTHO MPOCTPAHCTBEHO CBHBIAJEHHUE, [OKATO CPEIHHUTE
CTOMHOCTH MpH MO-CIIOKHUTE MHOTOKJIACOBH 3ala4d OCTaBaT orpaHuueHu. Han-
nobpa pasmo3HaBaeMOCT c€ HaOnoJaBa IIpU MWOA-HEraTUBHUTE Y4YacThLH, Karo
AHAIU3WUTE II0Ka3BaT, Y€ BHU3YaJHO MO-ICHO Pa3rpaHUYMMHTE HaAXOOKH cCa M IIO-

OJIarONpPHUSATHH 32 AJITOPUTMHYHO 00yUYEHHE.

ITo-BaXXxHUAT Hay4e€H pe3yaTar cropen MEH € HE abCoIFOTHaTa CTOMHOCT Ha
OTAelIHa METpHKaA, a JOKaszaHaTa 3aBUHCUMOCT Ha INPEACTAaBAHCTO OT Ka4yeCTBOTO H
CTPYKTYpaTta Ha  JAaHHHUTE, gyecToTara Ha KJIaCOBETE, IIPOCTPaHCTBEHOTO
IIPUIIOKPHBAHE HAa KOJIITOCKOIICKUTE XapaKTCPUCTHKH H IIBJIHOTATa Ha MPOTOKOJIHATA
I/IH(i)OpMaLII/Iﬂ. ToBa e cpLIECTBEH H3BOJ 3a BCAKO IIOCIEIOBAIllO pa3BUTHE Ha
cucreMara M IokKasBa 3psJio pa36HpaHe Ha pasjidKkaTta MEXAy TEXHHUYCCKHU YCIICHICH

€KCIIEPMMEHT U KIIMHUYHO BaJluupaH JUarHOCTHYCH HHCTPYMCHT.

KOpeKTHO ca ouepTaHy OrpaHHYEHHSATA Ha HACTOSAIIMS eTall: OTpaHu4Y€eH 00eM Ha
Habopa, PEeNKH KIacoBe, HESIHOPOJHOCT HA HAIMYHUTE METalaHHH, CyOEKTUBEH
KOMIIOHEHT IIpH €KCIIepTHAaTa aHOTalMs U HEOOXOAUMOCT OT BBHILIHA NPOCIIEKTHBHA
W MyJTHLEHTpoBa Banupauus. OcoOGeHO IONOXKHUTENHO OlEHsBaM, Y€ aBTOPBT HE
TMpecTaBs MoOJeNa Karo 3aMeCTUTeNl Ha CIENUAlTnCTa, a KaTo IOTeHLHMAaNeH
MHCTPYMEHT 3a MOJIOMaraHe Ha BH3yajlHaTa OLEHKa, 00yYeHHETO U HacO4BAHETO

KBbM CYCIICKTHH Yy4aCTbhbIH.

5. OpUruHAJHOCT U HAY4YHH NPUHOCH

HpI/IHOCHTe Ha JUCEpTAallMOHHUA TpyA HMat Hay4YHO-METONOJIOTHYEH H
IIPUJTIOKEH XapaKTep. Cpe,u TAX OMX IIOCTaBWJia Ha I'bPBO MSCTO CH3JaBAHETO H
EKCIICPUMEHTAJIHOTO H3CcjIeaBaHe Ha OpUIrHHallHa CHCTEMa 34 ITUKCEIIHO

CErMEHTHpPAaHE Ha KOJIIIOCKOIICKH HaxoOJKH B 6'bnrapcxa KJIMHHU4YHa cpera. Tosa e



pasjuyHa M3CJIENOBATCIICKa 3aada OT LHPOKO H3II0JI3BaHaTa Knacn(bnxaum Ha
IAJIIOTO I/I306pa)KGHI/IC U HMa IOo-IIpsgKa BpB3Ka C HayWHa, IIO KOMTO JICKapAT

aHaJIu3rpa KOJIITOCKOIICKAaTa KapTHHA.

Bropu 3HauMM MpUHOC € (GopMHUpaHETO Ha COOCTBEH CTPYKTYpHpaH Habop oOT
HU300paXeHus U pa3pabdOTBaHETO Ha eOWMHEH TMPOTOKOJ 3a €KCIEepTHAa aHOTalus.
VMeHHO TO3M KOMITOHEHT INpHAaBa Ha pa3padoTkaTa yCTOWYMBOCT, 3alllOTO Ch3aBa
OCHOBa 3a NOCJEIBALIO pa3llMpsBaHe HAa JAHHUTE, TMOBTOPAEMH EKCIEPUMEHTH H

CPaBHCHHE MEXOY pasiIuYHA AJITOPUTMHUYHHU IOAXOIH.

TpeTusT NpPUHOC € CUCTEeMHHUIT aHajJu3 Ha [PUYMHUTE 3a pas3IuyHaTa
IIPOM3BOUTEIIHOCT Ha MozienuTe. BMecTo pe3ynrarsT fa ce cBeae A0 U30op Ha eqHa
apXUTEKTypa, JUCepTalMsITa OLEeHsBa KaK (GopMyIMpOBKaTa Ha 3a7ayara, KIacOBUSAT
nucbaliaHC U aHOTAllMOHHATa CTPYKTYypa BIUSAT BbpXY KpPaHOTO IpeacTaBsHe. To3u
IOJXO/ € METONOJIOTHYHO LEHEH M MMa 3HaueHHe 3a ObJeIuU pa3padOTKU BBPXY

MEIUIMHCKH U300paXKeHUs C OrpaHIUYEeHU HaOOpH.

OtmenHo crienBa Ja ce oTOenexd (GopMmyiupaHaTa KIMHUYHA KOHLIETLUS 3a
MSICTOTO Ha U3KYCTBEHHUs MHTEJEKT — KATO aCHUCTHpAIl HHCTPYMEHT, KOUTO MOXe Ja
JIOTIpUHACs 3a MOo-Jo0pa CTaHAapTH3alus U BB3MPOU3BOAMMOCT, 0€3 na u33eMBa
OTFOBOPHOCTTA 3a AMArHOCTUYHOTO pelleHHe. 3asiBeHaTa MaTeHTHA 3aKpuia Npex
United States Patent and Trademark Office mombJIHUTENHO MOKa3Ba MOTEHIMAN 3a

TEXHOJIOTHYHO pa3BUTUEC HA ITOCTUTHATUTE PEIYJITATH.

6. HayyHa npoaykuusi 4 npeJcTaBsiHe HA pe3yJITaTHTe

HaquaTa AKTHBHOCT Ha AO-p HpaHIDKCB € B CBHOTBCTCTBUEC C TEMaATHUKaTa Ha
AUCCPTAlTMOHHHUA TPYO H IMOKa3Ba ITOCIICAOBATCIIHO pa3sBUTUE Ha HU3CjaedoBaTeiicKaTa
JJUHUA — OT pa3pa60TBaHe Ha AHOTAMOHEH TIIPOTOKOJI MW aHajlrh3 Ha
TpaHC(i)OpMaI_II/IOHHaTa 30Ha OO0 CKCICPUMCHTAJIHO MOICIIMPAHE H O6C'I>)KIIaHe Ha
BB3MOXHOCTUTE 3a KJIMHHUYHA MHTCTpalus. Ksm JUCEPpTAalUOHHHUA TpyHd Ca

NpEeNCTaBeHu TpH ITyOJIMKallMK, NpPsSKO CBbpP3aHM C Temara, a obllaTa HayyHa



MpOAyKLKs BKJIFOUBA MyOIMKaluK B W3aHus, nHAeKcupanu B Web of Science n/vnu

Scopus.

PesynratuTe ca MpeACTaBsSHUA W Ha CeleM HaydHH (OpyMH, KOETO € BaXKHO 3a
KPUTHYHOTO OOCHKIaHe Ha pa3paboTkara B NpO(EcCHOHaNHa Cpela. Y4acTHETO B
HAy4YHOM3CJIEOBATEICKH TPOEKTH, CBBP3aHH C M3KYCTBEHHs HHTEIEKT H
T'MHEKOJIOTHATa, NOKa3Ba, 4e JMCEpPTalysTa He € H30JMpaH eMH30[, a 4acT OT IIo-

IIMPOKa U MOCJIEAOBATEIHO pa3BUBaHa Hay4yHa JEWHOCT.

7. 3aKII0UYUTEIHA OLEHKA

IIPICCpTaLII/IOHHI/IHT TPy ,,MHCTO Ha HU3KYCTBEHHsS HHTCJICKT B CBbBpPEMEHHATa
KOJITIOCKOIICKa IOWarHOoCTHKa Ha MNpeapaKOBH H3MEHEHHSA Ha MaTO4YHaTa 100050%0.¢:
npeacrasisiBa CaMOCTOATEIHO, CBbBPEMEHHO H METOOOJIOTMYHO apryMeHTUPaHO
u3ciaenBaHe. B Hero ca cCb4Ye€TaHU KIIMHHUYEH npo6neM C BHCOKa o0OIlecTBeHa
3HAYUMOCT, coOCTBEH EKCIIEPpUMEHTAJICH MaTrepual W IMOAXOAM Ha MCIMIHHCKHUA
H3KYCTBEH HHTECJIEKT, KaTO Ca q)opMmepaHH SICHU M pPCAIMCTHYHU TpaHUIU Ha

IIPUATIOXKHUMOCT.

CunraM, ye pazpaboTKara MoKa3Ba HeOOXOIUMOTO Hay4YHO HUBO, CIIOCOOHOCT 32
KPUTHUYEH aHaIM3 U MOTEHLHAN 32 T0CIeBallo pasBuTre. [IpecTaBeHuTe pesyaTaTi
M NIPUHOCH OTrOBapsT Ha M3UCKBaHMATA Ha 3aKOHA 3a Pa3BUTUETO HA aKaJeMUYHHS
cbeTaB B Peny6nuka Bearapus, [IpaBuiHMKa 32 HETOBOTO NpHJIaraHe U BBTPELIHUTE

HOPMATHBHM M3UCKBaHMs Ha MeIMIMHCKM yHUBEpcHTET — IlneBen 3a npupodusane

Ha 0Opa3oBaTesHATa U Hay4yHa CTemeH ,,JIokTop®.

Bb3 OCHOBa Ha IJIOCTHATa MU OLIEHKA JaBaM ITOJIOXXHMTECIIHO CTAHOBHIIEC HU
npeaiaram Ha yBakaeMHTe WieHoBe Ha Hay4HOTO XypH Aa riacyBar 3a IPHCHXKIAHE
Ha oOpasoBarelHaTa W Hay4yHa cTeneH ,,JIOKTOp® MmO Hay4yHa CIELHaTHOCT

,,AKylLIepCTBO U ruHexonorus Ha A-p I'eopru Jlanuenos [Ipanmkes.
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STATEMENT

by
Assoc. Prof. Dobrinka Hristova Gincheva, MD, PhD

Head of the Department of Obstetrics and Gynecology

Medical University — Pleven

Regarding: the dissertation of Dr Georgi Danielov Prandzhey entitled “The Role of
Artificial Intelligence in Contemporary Colposcopic Diagnosis of Precancerous
Lesions of the Cervix”, submitted for the award of the Educational and Scientific
Degree “Doctor” (PhD) in the scientific specialty “Obstetrics and Gynecology”,
professional field 7.1 Medicine, developed at Medical University — Pleven, under
the scientific supervision of Corresponding Member Prof. Slavcho Tomov, MD,

DSc, and Academician Prof. Grigor Gorchev, MD, DSc.

This statement has been prepared in connection with the public defense
procedure conducted pursuant to Order No. 2873/15.09.2026 of the Rector of Medical

University — Pleven.

1. Academic and professional development of the doctoral candidate

Dr Georgi Danielov Prandzhev was born in 1993 in Plovdiv and completed his
higher medical education at Medical University — Plovdiv. His professional
development in obstetrics and gynecology has progressed consistently through several
clinical institutions, and since 2020 he has been a member of the team at University
Hospital “St. Marina” — Pleven, while simultaneously pursuing an academic career as

an Assistant Professor at the Department of Obstetrics and Gynecology, Medical



University — Pleven. His professional training includes qualifications and practical
courses in diagnostic and operative laparoscopy, hysteroscopy, robotic surgery,
ultrasound diagnostics, and colposcopy, as well as international educational
experience through the Erasmus+t programme in Spain. Alongside his clinical and
teaching activities, Dr Prandzhev has developed active research work in the fields of
artificial intelligence and digital technologies in gynecology. A particularly important
place within this activity is occupied by his work on the application of artificial
intelligence for the early diagnosis of precancerous lesions of the cervix. This work
has received a number of national and international distinctions, including the Intel®
Al Innovators Award 2023, the Country Recognition Award for Bulgaria within the
Intel® AI Global Impact Festival 2023, first place in the Beyond Pre-accelerator
programme of Junior Achievement Bulgaria and The Edge: R&BD, as well as
participation and distinction in the EIT Health i-Days initiative with presentation at
the European final in Vienna. At a later stage, his scientific and innovation activities
received further international recognition through his inclusion among young
European entrepreneurs and leaders in FERD’s List in the “Research & Business”
category. This professional profile outlines a consistent trajectory in which clinical
training, academic activity, and technological innovation are united around a clearly

defined research direction.

His qualification profile includes diagnostic and operative laparoscopy,
hysteroscopy, robotic surgery, ultrasound diagnostics, and colposcopy. This broad
practical foundation is essential for the assessment of the dissertation research, as it
places the study of artificial intelligence within a real clinical context rather than

solely within an engineering or purely algorithmic framework.

The doctoral candidate’s sustained interest in digital technologies and medical
artificial intelligence also deserves particular attention. His participation in research

projects, together with the distinctions received by his work in national and



international initiatives, demonstrates his ability to develop a clinical idea into a

structured research project with potential for further technological implementation.

2. Scientific relevance and significance of the selected topic

The topic of the dissertation is timely both from the perspective of cervical
cancer prevention and in the context of the rapidly expanding use of algorithmic
methods in medical diagnostics. Colposcopy retains a central role in the evaluation of
patients with abnormalities in cytological and HPV status; however, image
interpretation remains dependent on the examiner’s experience, the quality of
visualization, the characteristics of the transformation zone, and the selection of the
biopsy site.

In this respect, the dissertation addresses not merely the automated recognition
of a pathological image, but the more complex question of whether computer vision
can support the localization of specific colposcopic features. The choice of pixel-level
segmentation gives the work a clear clinical rationale: for the practicing colposcopist,
it is important not only to determine whether an image contains a pathological
finding, but also to identify its location, delineate its boundaries, and determine which

areas warrant targeted histological verification.

I consider this approach particularly appropriate for a clinically oriented
development because it links diagnostics, training, and the standardization of clinical
assessment. The development of an explainable model that visually marks the finding
provides a more realistic prospect for integration into clinical practice than a system

that delivers only a final binary prediction.

3. Study design, material, and methodological consistency

The aim and objectives are formulated in a logical sequence: from the
construction of a standardized database and an algorithmic model, through the

investigation of factors influencing segmentation performance, to comparative



evaluation and determination of the realistic role of artificial intelligence in

contemporary colposcopy.

The experimental material was collected prospectively from 94 patients aged
between 18 and 64 years. The developed database includes 355 colposcopic images
and 625 expert-delineated polygons. A significant methodological advantage is the
introduction of a unified annotation approach consistent with colposcopic

terminology, together with the organization of annotations at pixel level.

For semantic segmentation, the nnU-Net v2 architecture with a Residual Encoder
U-Net was used, and controlled experiments with different task formulations were
conducted. The effects of class imbalance, oversampling, photometric augmentations,
local cropping of rare findings, and different class-grouping strategies were analyzed.
An important element of the study design is the splitting of the data at the level of the
clinical examination/patient, which limits the risk of identical or related images being

included simultaneously in the training and evaluation subsets.

The set of metrics used allows the results to be assessed from different
perspectives — both in terms of the spatial overlap between the predicted and expert
annotations and in terms of the sensitivity of algorithmic confidence. Thus, the
dissertation is not limited to reporting a single numerical indicator, but seeks to

identify the causes of the observed variability.

4. Assessment of the results and their interpretation

One of the strengths of the dissertation is the critical manner in which the
obtained results are considered. For individual classes and favorable images, the
model demonstrates convincing spatial agreement, whereas the mean values for the

more complex multiclass tasks remain limited. The highest recognizability is



observed for iodine-negative areas, with the analyses indicating that visually more

clearly distinguishable findings are also more amenable to algorithmic learning.

In my opinion, the more important scientific result is not the absolute value of an
individual metric, but the demonstrated dependence of performance on data quality
and structure, class frequency, the spatial overlap of colposcopic features, and the
completeness of protocol information. This is an important conclusion for any
subsequent development of the system and demonstrates a mature understanding of
the distinction between a technically successful experiment and a clinically validated

diagnostic tool.

The limitations at the current stage are appropriately delineated: limited dataset
size, rare classes, heterogeneity of the available metadata, a subjective component in
expert annotation, and the need for external prospective multicenter validation. I
particularly appreciate that the author does not présent the model as a replacement for
the specialist, but rather as a potential tool for supporting visual assessment, training,

and guidance toward suspicious areas.

5. Originality and scientific contributions

The contributions of the dissertation are scientific-methodological and applied in
nature. Foremost among them, I would. place the development and experimental
investigation of an original system for pixel-level segmentation of colposcopic
findings in a Bulgarian clinical setting. This represents a research task distinct from
the widely used whole-image classification approach and is more directly related to

the way in which a physician analyzes the colposcopic image.

A second significant contribution is the creation of a structured proprietary
image dataset and the development of a unified protocol for expert annotation. This
component provides sustainability to the research because it establishes a basis for
subsequent dataset expansion, reproducible experiments, and comparison between

different algorithmic approaches.



The third contribution is the systematic analysis of the factors underlying
differences in model performance. Rather than reducing the outcome to the selection
of a single architecture, the dissertation evaluates how task formulation, class
imbalance, and annotation structure influence final performance. This approach is
methodologically valuable and is relevant to future developments involving limited

medical imaging datasets.

The formulated clinical concept regarding the role of artificial intelligence
should also be emphasized — namely, as an assisting tool that can contribute to
improved standardization and reproducibility without displacing the physician’s
responsibility for the diagnostic decision. The patent protection sought before the
United States Patent and Trademark Office further demonstrates the potential for

technological development of the achieved results.

6. Scientific output and dissemination of the results

Dr Prandzhev’s scientific activity is consistent with the subject of the dissertation
and demonstrates a progressive development of the research line — from the
development of an annotation protocol and analysis of the transformation zone to
experimental modeling and discussion of possibilities for clinical integration. Three
publications directly related to the topic are presented in connection with the
dissertation, while the overall scientific output includes publications in journals

indexed in Web of Science and/or Scopus.

The results have also been presented at seven scientific forums, which is
important for the critical discussion of the work within a professional environment.
Participation in research projects related to artificial intelligence and gynecology
demonstrates that the dissertation is not an isolated episode, but part of a broader and

consistently developed line of scientific activity.



7. Conclusion

The dissertation entitled “The Role of Artificial Intelligence in Contemporary
Colposcopic Diagnosis of Precancerous Lesions of the Cervix” represents an
independent, contemporary, and methodologically substantiated study. It combines a
clinical problem of high public-health significance, original experimental material,
and approaches from medical artificial intelligence, while clearly defining realistic

limits of applicability.

I consider that the work demonstrates the required scientific standard, capacity
for critical analysis, and potential for further development. The presented results and
contributions meet the requirements of the Development of Academic Staff in the
Republic of Bulgaria Act, the Regulations for its implementation, and the internal
regulatory requirements of Medical University — Pleven for the award of the

Educational and Scientific Degree “Doctor” (PhD).

On the basis of my overall assessment, I give a positive opinion and recommend
that the esteemed members of the Scientific Jury vote in favor of awarding Dr Georgi
Danielov Prandzhev the Educational and Scientific Degree “Doctor” (PhD) in the

scientific specialty “Obstetrics and Gynecology”.
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