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OmHOCH0.• Ducepmaut10HHt1A mpyD Ha a-p reopeu uanuenog IlpaHDmce6 Ha meMa

Mncmo Ha umcycmgenun unmenacm 6 coepe,vteHHama Ronnooconoca Duaenocmwca

Ha npeÖpawgu 213,Vteh1eHUfl ua Mamoqnama uzuülca" 3a npuÖ06ugaHe Ha

06pæogamennama u Haytma cmenen „Åo;cmop"

no Haytma cneuuanHocm

ARyuæpcmgo u euHejconoeun npo+ecuohta,mo Hanpagnenue 7.1. MeDuuuHa,

pupa60meH 6 MeÖuuuncRt1YHugepcumem — llnegeH, c Haytmu pwcogoöumenuqn.-

KOP. npod). a-p Cnaeqo T0M06, D.M.H. u cucaD. a-p Fpueop Fopqe6, D.M.H.

HacT0A1110T0 CTaHOBHLUe e U3POTBeHO BBB BP%3Ka C npouenypaTa 3a ny6JIHHHa

3a1.uvna, npoBexmaHa CBFJ1aCHO 3ar10BeA NQ 2873/15.09.2026 r. 1--1a PeKTopa Ha

MenuLIHHCKH YHHBepcvneT — 11J1eBeH.

1. AKameMHHHO n npo(becH0HaJIH0 pa3Bnrrne Ha AOKTopaHTa

A-p reoprm Aam•reJIOBIlpaHA>KeB e poÅeH rrpe3 1993 r. B rp. FIJIOBAHB u

3aB%p111Ba BHC111eTO CH MeÅUUMHCKO 06pa30BaHue B MeAMIÅHHCKH YHHBepcHTeT —

IIJIOBÅUB. MY pa3Bwrue B 06J1acma Ha aKymePCTBOTO u

PHHeK0J10ruxra nperv1HHaBa nocneAOBaTeJIHO npe3 PUJIHLIHH KJIHHHHHH cTpyKTypu,

KaTO OT 2020 r. e qacT OT eycuna Ha YMbAJI „CBeTa MapHHa" — EIneBeH, a

IlapaJ1eJIH0 C TOBa pa3BHBa H aKanervfHLIHa AeiiHocT KaTO aCHCTeHT B KarrenpaTa 110



IIJ1eBeH.aycymepcTB0 rHHeKOJIOPH% Ha MeÅHUUHCKH YHHBePCHTeT

MY nomrOTOBKa BKJIYOHBa H npaKTuqecKH

06yqeHHH no AHarHOCTHHHa H onepaTHBHa nanapocK011H%, xHCTePOCK011HH,

p060TH3mpaHa xmpypruq, ympa3BYKOBa nuarHocrruKa KOJIHOCKOFIH%, KaKTO H

MOKAYHapomeH 06pa30BaTeneH orlMT 110 nporpaMa Erasmus+ B HcnaHH%. Hapem c

KJIUHHHHaTa H Ilpe110AaBaTencKama neüHOCT, A-p ElpaHA)KeB pa3BHBa aKTUBHa

HayqHOH3CJ1eAOBaTeJICKa pa60Ta B 06J1acrra Ha U3KYCTBeHHA UHTeneKT H

aururraJIHHTe rreXHOJ10rUH B PHHeK0J10ruwra. Oc06eH0 MACTO B neiHOCT 3aeMa

pa3pa60TKaTa MY, HacoqeHa KbM npHJ10)KeHme Ha U3KYCTBeH HHTeneKT 3a paHHa

AHarHOCTHKa Ha npenpaK0BH H3MeHeHHH Ha MarroqHaTa Ll_1HiiKa. TH nonyqaBa pemuua

HaUHOHaJIHH H MOKAYHaPOAHH OTJIHHHA, cpem KOUTO Intel@ AI Innovators Award

2023, Country Recognition Award 3a bbJ1rapH% B paMKHTe Ha Intel@ AI Global

Impact Festival 2023, 11%pB0 MACTO B nporpaMaTa Beyond Pre-accelerator Ha Junior

Achievement Bulgaria u The Edge: R&BD, KaKTO H yqacTue H 0TJ1uque B

UHHUHaTHBaTaEIT Health i-Days c rrpemcTaBHHe Ha eBponeücKHfl (l)HHaJ1 BbB BueHa.

B nocneABa1.u eTar1 Hay-IHaTa H HHOBaUUOHHaTa MY AeäHOCT nonyqaBa

A011bJIHHTeJIHO MöKAYHap0AH0 11K)H3HaHme qpe3 BKJIYOT-1BaHeTO MY cpem MJ1aAHTe

eBponeäcKH npemnpueMaHH u JIHAePH BBB FERD's List B KaTeropHfl „Research &
Business". T03H npo(bHJ1 oqepTaBa nocneAOBaTeJIHO pa3BHTue, B

KOeTO KJIUHW-1HaTa nmr0TOBKa, aycaneMHHHaTa meiiHocT H -reXHOJ10rHHHHTe

VIHOBa1-1UH ca 06eAHHeHH OKOJIO eAHa *CHO H3CJ1eAOBaTeJICKa HOCOKa.

KBaJIH(bHKaUUOHHHHT MY BKJ11-OHBa AHarHocTHHHa H onepaTHBHa

p060TH3upaHa xnpypruq, ympa3BYK0BaXHCTePOCK011Hfl,nanapocKor1H%,

nuarHOCTHKa H KOJIHOCKOIIHH. T03H IIIUPOK npaKTHHecKH e CB11.xeCTBeH 3a

oueHKaTa Ha mucepTa1-1H0HHaTa pa3pa60TKa, KaTO nocTaBH U3CJ1eABaHeTO Ha

H3KYCTBeHUA HHTeneKT B pea-neH I-CJIUHmqeH KOHTeKCT, a He caMO B parviKHTe Ha

MH)KeHepHa LIHCTO a-nropHTMHHHa 3anaqa.



3acJIY)KaBa BHHMay-me u HHTepec Ha AOKTOPaHTaKBM AHI'HTaJIHHTe

TeXHOJIOPUH H MeAHUHHCKH% U3KYCTBeH HHTeneKT. YqacTueT0 MY B Hay-IHH npoeKTH,

KaKTO H OTJIH1-1H%Ta Ha pa3pa60TKaTa MY B Hal-IHOHQJIHH H MDKÅYHap0AHH

UHHUmaTUBH, CBUneTeJICTBaT 3a CHOC06HOCT eAHa KJIHHH11Ha ma 6bAe pa3BHTa

no cTpyKTypupaH HayHHOH3CJ1eAOBaTeJICKH npoeKT c 110TeHUmaJ1 3a no-HaTaTbL11Ha

TeXHonorH1-1Ha pea.JIH3auuq.

2. Hayqrm maya.JIHOCT n 31--laqer-lne Ha H36paHaTa np06J1eMaTHKa

TeMaTa Ha AHCePTaUHOHHHA e HaBpeMeHHa KaKTO OT rneAHa TOT-IKa Ha

IIPO(bHJ1aKTUKaTa Ha paKa Ha MarroqHaTa LIIMiiKa, 'raKa u B KOHTeKCTa Ha 6bP30T0

HaBJIH3aHe Ha a-JTOPHTMHHHH MeTOAH B MeÅHUHHCKaTa AmarHOCTHKa.

KOJff10CK011H%Ta 3ar1a3Ba I-xeHTpaJIHO MACTO Ol_1eHKaTa Ha naqmeHTKH C

OTKJIOHeHHH B I-IHTOJIOFHHHH% H HPV cTaTyc, HO HHTepnpeTauuma Ha 06pa3a ocmaBa

3aBucvma OT 0111.åTa Ha H3cneABa111H51, KaqeCTBOTO Ha BH3yaJIH3auuma,

xapaKTepucTHKHTe Ha 30Ha H H360pa Ha MHCTO 3a 6uorrcvf%.

B T03H CMUC%JI AHcePTauuxra pannexna He npocT0 aBT0MaTH3mpaH0

pa31103HaBaHe Ha naT0J10rmqeH 06pa3, a 110-CJIO)KHHH Bbnpoc KOMMOTbPHOTO

3peHue MO)Ke ma nomr10M0RHe JIOKaJIU3UPaHeTO Ha KOHKPeTHU KOJIIIOCKOHCKH

rrpH3HaLIH. H360pbT Ha FIHKceJIHa cerrvmeHTa1-1H% npnnaBa Ha pa3pa60TKaTa KJIUHHHHa

J101'HKa: 3a npaKTHKYBaL11Hfl KOJIHOCKOIIHCT e BOKHO He caM0 majlH H306paxeHuerro

cbAbp»ca naTonorH1-1Ha Haxomca, a KbÅe e pa3110J10)KeHa M, KaKBH ca HeiiHurre

rpaHHLIH H KOH yqaCTYbLIH 3aCJIY)KaBaT npvmueJIHa xucT0J10rHLIHa

OlleH%Barv1 T03H nonxom KaTO oc06eH0 IIOÅXOÅHI_U 3a KJIUHHMHa pa3pa60TKa,

3aLUOTO CBbP3Ba nuarHOCTUKaTa, 06yqeHmeT0 H CTaHmaPTM3aLIH%Ta Ha KJIHHUHHaTa

oueHKa. Pa3pa60TBaHeT0 Ha 06%CHHM MOAeJ1, KOMTO BH3yaJIHO MapKmpa HaxoAKama,

cb3AaBa no-peanucTMHHa nepcneKTHBa 3a HHTerpaumq B npaKTHKaTa B cpaBHeHue CbC

CHCTeryma, KOATO npemocTaBH eAHHCTBeHO KpaüHa 6MHapHa nporH03a.



3. HayqeH AH3aiiH, MaTepnaJ1 H MeTOAOJ10rHHHa nocneAOBaTeJIHOCT

I-lema H 3anaHHTe ca B JiorHHHa 110CJ1eÅOBaTeJIHOCT: OT

H3rpaxnaHeT0 Ha cTaHAapTH3upaHa 6a3a maHHH H anropwrrvmqeH MOAeJ1, npe3

M3CJ1eABaHe Ha Bbpxy cerrvreHTaUHOHHOTO npeAcTaB%He, AO

cpaBHHTeJIHa Ol_xeHKa H orrpeneJ1flHe Ha peaJIHCTUHHOTO MHCTO Ha H3KYCTBeHH51

UHTeneKT B CbBpervreHHaTa KOJTTIOCKOIIVIH.

EKCIRPHNRHTUIHHHTMaTepuaJ1 e IIPOC11eKTHBHO npu 94 naumeHTKH

Ha Bb3pacT MOKAY 18 64 FOAHHH. Pa3pa60TeHaTa 6a3a BKJIEOHBa 355 KOJ1110CKOflCKH

H306paxeHH% u 625 erccnepTH0 oqepTaHH 110JIHP0Ha. Cb111eCTBeHOMerrononorWIHO

npeAHMcTB0 e BEBOKAaHeTO Ha YHH(bHUHPaH aHOTa1_1HOHeH nonx0A, cb06pæeH C

Konr10CK011CKaTa rrePMHHOJ10rU%, KaKTO H opraHH3upaHeT0 Ha aHOTaUHHTe Ha

11MKceJIHO HHBO.

3a ceMaHTHLIHaTa cervreHTa11HH e H3110J13BaHa apxwreKTypa nnU-Net v2 c

Residual Encoder U-Net, Karro ca npoBeneHH KOHTponmpaHH eKcnepHMeHTH c

pa3JIHHHH Ha 3amaqaTa. AHQ11H3mpaHH ca OT KJ1aCOBH%

AHc6a.naHc, oversampling, (l)OTOMeTPHt1HH ayrrvreHTaumu, JIOKa.JTHO H3PH3BaHe 1--1a

peAKH HaXOÅKH H PUTIHHHH cTpaTeruu 3a rpynupaHe Ha KJ1aCOBeTe. Baxey-l eneMeHT

Ha AH3aiiHa e pumeJIAHeT0 Ha maHHHTe Ha HUBO KJIVIHuqeH nperneA/nauueHT, KOeTO

orpaHmqaBa pucKa eAHH H Cb1_UH UJIH CBBP3aHH H306paxeHVff ma nonaAHaT

eÅHOBPeMeHHO B 06yqaBa111H H OUeHbHHH 110AHa60pu.

H3r10J13BaHHHT Ha60p OT MeTPHKH 1103BOJ1%Bape3YJITaTHTema 6bAaT 01-1eHeHH OT

KaKTO 110 OTHOLL1eHHe Ha IIPOCTpaHCTBeHOTO npH110KpHBaHepa3JIHHHH CTpaHH

npemcKæaHa H eKcr1epTHa aHOTaLIH%, TaKa H 110 OTH01-L1eHHe Ha

HYBCTBHTeJIHocrra Ha UIFOPHTMHHHaTa YBepeHocT. Flo T03H HaqUH nucepTauuxra He

ce orpaHH1-1aBa AO npemcTaB%HeT0 Ha enviH HHCJIOB 110KuaTeJ1, a npcu npHLIHHHTe3a

Ha6momaBaHaTa Bapua6HJIHOCT.



4. Ouem«a Ha pe3YJITaTHTe n THXHaTa WHTepnperraunq

EAHa OT CHJIHHTe cTpaHH Ha rrpyua e, I-le nonyqeHHTe pe3YJITaTH ca pa3rnexnaHH

KPHTHHHO. I-IPH OTAeJIHU KJ1aCOBe H 6nar011PHHTHHH306paxeHHH MOÅeJ1bT

meMOHCTpupa y6eÄHTeJIH0 npocTpaHCTBeH0 cbBnaneHue, AOKaTO cpeAHHTe

CTOiiHOCTH IIPH no-CJIO)K1--1HTe MHOROKJ1aCOBH 3amaHH OCTaBaT orpaHuqeHH. Hah-

Å06pa pa31103HaBaerv10cT ce Ha6monaBa iiOÅ-HeraTHBHHTe yqacnuu, KaTO

aHaJIH3HTe 110Ka3BaT, qe BU3yaJIHO no-HCHO purpaHHLIHMMTe HaXOÄKH ca u rlo-

6naronpH%THH 3a amopHTMHHH0 06yqeHme.

HO-BOKHHHT HayqeH pe3YJITaT cnopen MeH e He a6comOTHaTa CTOMHOCT Ha

OTAeJIHa IvreTPHKa, a A0KæaHaTa 3aBHCUMOCT Ha npencTaBHHeT0 OT KaqeCTBOTO H

cTpyKTypaTa Ha naHHHTe, qecTOTaTa Ha KJ1aCOBeTe, IIPOCTpaHCTBeHOT0

npmr10KpHBaHe Ha KOJIFIOCKOTICKHR xapaKTepucTHKH u 11bJIHOTama Ha IIPOTOKOJIHaTa

TOBa e Cb11.1eCTBeH H3BOA 3a BCHKO 110CJ1eÅBa1UO pa3BHTue Ha

cucrrervraTa H 110KUBa 3PHJ10 pa36mpaHe Ha pa3JIHKaTa rrexHvrqecKu ycnemeH

eKcnepHMeHT KJIHHHHHO BanvrmupaH AmarHocrruqeH HHCTPYMeHT.

KopeKTH0 ca oqeprraHH orpaHuqeHHATa Ha HaCTOH111HH eTar1: orpaHuqeH 06eM Ha

Ha60pa, peAKM KJ1aCOBe, HeeÅHOPOÅHOCT Ha HUIUHHUTe MeTamaHHU, cy6eKTHBeH

KOMI-IOHeHT eKcnepTHaTa aHOTauuq u He06XOAMMOCT OT BbHLLIHa npocneKTHBHa

H MYJITHUeHTPOBa Banvmauuq. Oc06eH0 110JIO)KHTeJIHO OLIeH%BaM, I-le aBTOPbT He

npemcrraBH Momena KaTO 3aMeCTHTeJ1 Ha cneuuæ-mcTa, a KaTO 110TeHUmaJ1eH

HHCTPYMeHT 3a 110Å110MaraHe 1--1a BU3yaJIHaTa Ol_1eHKa, 06yqeHueT0 u HacoqBaHeT0

cycneKTHH yqacTb11H.

5. OpnrnHaJIHocT n Hayu-1HH npHHocn

IIPHHOCHTe Ha AHCePTaUHOHHH% HMaT HayqHo-MeTomonoruqeH H

npunoxe}l xapaKTep. Cpem THX 6mx nocTaBHJ1a Ha 11bPB0 MACTO Cb3AaBaHeT0 H

eKcnePMMemaJIHOT0 H3CJ1eABaHe Ha OPHrHHaJIHa CHCTeMa 3a IIHKceJIHO

cerrvreHTupaHe Ha KOJIIIOCKOIICKH HaXOAKH B 6bJ1rapcKa KJIHHHHHa cpema. TOBa e



pa3JIHHHa Vi3CJ1eAOBaTeJICKa 3maqa OT mup0K0 H3110J13BaHaTa Ha

UHJIOTO H306paxeHme H urvra no-npmca Bl)b3Ka C Haqvma, 110 KOMTO JleKaPAT

aHaJIH3upaKOJ1110CKor1CKamaKaPTHHa.

BTOPH 3HaHHM npvmoc e Ha C06CTBeH cTpyKTypnpaH Ha60p OT

H306paxeHHH H pa3pa60TBaHeT0 Ha emmHeH IIPOTOKOJI 3a eKcnepTHa aHOTaUH%.

VIMeHHO T03H KOMI-IOHeHT npvmaBa 1--1a pa3pa60TKaTa YCTOiiLIHBOCT, 3a11ÅOT0 cb3AaBa

OCHOBa 3a nocJ1eABaL110 pa3LL1upHBaHe Ha maHHUTe, 110BTOPRMH eKcnepHMeHTH H

cpaBHeHue pa3JIHHHH anropuTMHMHH 110AXOÄH.

TpeTHHT npvmoc e CHCTeMHH%T aHaJIH3 Ha npmqHHHTe 3a pa3JIHHHaTa

HPOH3BOÄUTeJIHOCT Ha MOAeJIHTe. BMecT0 pe3YJITaTbT na ce cBeme no H360p 1--1a eAHa

apxmeKTypa, mucepTa11HHTa 01-teH%Ba KaK (bopMYJIHPOBKaTa Ha 3amaqaTa, KJ1aCOBH%T

AHC6aJ1aHCH aHOTaUHOHHaTacTpyKTypa BJIH"T Bbpxy KPaäHOTOnpemcTaBHHe. T03H

nonxon e MeTOAOJ10rUHHO I-teHeH H MMa 3HaqeHue 3a 6bme1-UHpupa60TKH Bbpxy

MeAUUHHCKH H306paxeHHH c orpæmqeHH Ha60pm.

OrrmeJIH0 cneABa Ila ce OT6ene)KH d)opMYJ1upaHaTa KJIUHHt1Ha KOHLIer1UH% 3a

MACTOTO Ha U3KYCTBeHV1% UHTeneKT — KaTO acmcrrmpa1L1 HHCTPYMeHT, KOMTO MO)Ke na

monpvmacq 3a no-A06pa CTaHnaPTH3a1-1H% H Bb311POU3BOAHMOCT, 6e3 ma H33eMBa

OTFOBOPHOCTTa 3a AUarHOCTUHHOTO pemeHme. 3a%BeHaTa naTeHTHa 3aKpHJ1a npeÅ

United States Patent and Trademark Office AOTI%JIHHTeJIHO 110Ka3Ba r-10TeHuuaJ1 3a

TeXHOJIOEHHHO pa3BHTue Ha 110CTHFHaTHTe pe3ymaTH.

6. Hayma npoAYKIÅHH n npeAcrraBHHe Ha pe3YJITaTHTe

Hayt1HaTa aKTUBHOCT Ha A-p IlpaHA)KeB e B CBOTBeTCTBHe C TeMaTUKaTa Ha

AHCePTaUHOHHH% 110Ka3Ba nocneAOBaTeJIHO pa3Burrvre Ha H3cneAOBaEJICKarra

OT pa3pa60TBaHe Ha aHOTaUHOHeH IIPOTOKOJI H aHaJIH3 Ha

30Ha AO eKcnePHMeHTaJIH0 rvronenupaHe H Ha

Bb3MO)KHOCTHTe 3a KJIUHHHHa HHTerpaLIH%. KBM TPYÅ ca

npencTaBeHH TPH ny6JIHKaUUH, np%K0 CBbP3aHH C TeMaTa, a 06maTa HayHHa



npoÅYK11HR BKJ1f01-1Ba ny6JIHKaLIMH B U3naHHH, VIHAeKcmpaHH B Web of Science H/HJIM

Scopus.

Pe3YJITaTHTeca npemcTaB%HH H Ha cenervf Hayt1HH KoeTO e Ba>KHO 3a

KPUTHHHOTO 06cb)KAaHe Ha pa3pa60TKaTa B cpena. YqacTueT0 B

Hayt1HOH3CJ1eAOBaTeJICKH npoeKTH, CBbP3aHH C H3KYCTBeHHA UHTeneKT

rpmeKOJTormma, 110KUBa, ge nucepTaLIHATa He e H30J1vrpaH erlH30Å, a qacT OT no-

LIIHPOKa H nocneÅOBaTeJIHO pa3BHBaHa Hay--1Ha AeiiHOCT.

7. 3aKJ110qnrreJIHa oueHKa

AmcePTaUHOHHVffTTPYA „MqcT0 Ha H3KYCTBeHVIH HHTeJ1eKT B CbBpeMeHHaTa

K0J1110cKoncKa AHarHOCTHKa Ha npenpaK0BM H3MeHeHH% Ha MaToqHaTa I-IIHüKa"

npemcrraBJ1%Ba caMOCTowreJIHO, CBBpervreHHO u rvreTomonorUHHO aprywreHTupaH0

H3CJ1eABaHe. B Hero ca CbqeTaHH KJIV-1HmqeH np06J1erv1 C BHCOKa 06meCTBeHa

3HaqUMOCT, C06CTBeH eKcrmepHMeHTaJ1eH MaTepuaJ1 ld T10ÅX0AH Ha MeAHUHHCKUH

H3KYCTBeH HHTeneKT, KaTO ca (bopMynmpaHH *CHH H peaJIHCTHLIHu rpaHH11H Ha

HPUJIO)KHMOCT.

CqvnaM, ye pa3pa60TKaTa 110Ka3Ba He06XOAHMOT0 HayLIH0 HHBO, CllOC06HOCT 3a

KpurrmqeH aHaJIH3 110TeHumaJ1 3a nocneÅBa1110 pa3BHTue. ElpencTaBeHHTe pe3YJITaTM

H npvmocu 0Tr0BapHT Ha U3HCKBaHH%Ta Ha 3aKOHa 3a pa3BHTuerro Ha aycaneMHHHH51

CbCTaB B Perry6JIHKa bbJ1rapvrn, ElpaBHJIHUKa 3a HerOBOTO npvrnaraHe H BbTpeLLIHHTe

HOPMaTHBHH H3HCKBaHHA Ha MeAH11HHcKH YHHBepcvneT — FIJIeBeH 3a npum06HBaHe

Ha 06pa30BaTeJIHaTaH HayHHa cTer1eH „ÅOKTOP"

Bb3 OCHOBa Ha 1-1%JIOCTHaTa MH 01-1eHKa 110JIO)KUTeJIHO CTaHOBHL11e u

npemnararvl Ha YBaxaerv1HTe qneHOBe Ha Hayt1H0T0 xypm ma rnacyBaT 3a npucb)KAaHe

Ha 06pa30BaTeJIHaTa H HayqHa cTer1eH „AOKTOP" no Hay-ma cneUHUIHOCT

,AKYLIRPCTBOm rvmeK0JT0RHA" Ha A-p reoprH AmmeJIOB IlpaHA)KeB.
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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 ofDr GeorgiDanielov Prandzhev 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+ 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@

AI 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 present 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 consistentwith 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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