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Havanuuk xi1MHMKa 10 AKYIIEPCTBO M THHEKOJIOTHS, HAYAIHUK OT/ENICHHE 10
OnepaTiBHa 'MHEKOJIOTHS U Ta30Ba XUPYPrHs ¥ PHKOBOAUTEN Ha Bura nucnnasus
ueHTsp kbM MBAJI ,,Buta“ — Codus,

onpeoeneH 3a YnNeH Ha HAYYHOMO JCYPU 3a NYONUYHA 3aUWUMA HA OUCEPMAYUOHEH
mpyo0 3a npucvicoane Ha 0bpazveaAmMenHaAma U HayiHa cmenex ,,00Kmop *“ no HayuHa
cneyuannocm ,, Akywepcmeo u cunexonozus ', cvc 3anoeed Ne2873/15.09.20262. na

Pexmopa na Meouyuncku ynusepcumem Ilneeen

OtHocHO: nuceprauuoHeH Tpya Ha n-p ['eopru [anumenoB IlpanmxeB Ha Tema
»MCTO Ha U3KYyCTBEHUS MHTEJIEKT B ChBPEMEHHATa KOJIIOCKOIICKA JMAarHOCTHKa Ha
NpeapakoBH M3MEHEHHWs Ha MaToyHara InuWiika“, paspaboren B Karexapa
,»AKYyIIIEpCTBO ¥ THHEKOJNOrHsA“ Ha MenuuuHCKH yHuBepcuTeT — IlneBeH, ¢ Hay4HH
pbkoBoauTeau Uin.-kop. npod. a-p Crnasdo TomoB TomoB, nMH U Akan. npod. a-p

['purop Axrenos I'opues, IMH.

1. Buorpadguynu JaHHH



J-p T'eopru [anuenos [lpanmkeB e pomen mpe3 1993 r. B rp. [lnoBaus.
3aBbpiiBa MeaulMHa B MenuuuHcku yHuBepcuteT — [LmoBnus mpe3 2017 r., cien
KOETO IIOCIEe0BAaTEIHO pa3BuBa NpodecHoHaHaTa CH IOArOTOBKa B 00JlacTTa Ha
aKylIepCTBOTO W THHeKosiorusita. [lpodecuoHamHusT My BT BKIOYBa paboTa B
neuebHuU 3aBeneHus B [lnoBaus, byprac u [Tnesen, kato ot 2020 . € € YacT OT eKHIIa
Ha YMBAIJI ,,CBeta Mapuna“ — [IneBeH, mbpBOHAYAIHO KATO JIEKap-CIEI[HAIN3aHT,
a or 2024 r. — xaro cHequalIMCT IO aKyLIepCTBO M TUHekojorus. [lapanenHo c
KJIMHWYHATA CU IeWHocT, oT AekeMBpu 2020 r. e acucteHnT B Karenpa ,,AKylIepcTBO U

TUHEKOJIOorus Ha MequiuHcKy YHUBEpCUTeT — [ lieBeH.

Omwie B neprona Ha yHUBEPCUTETCKOTO CU 00ydeHHe n-p IlpaHmkeB mposiBsiBa
UHTEpPEC KBM MEXIYHAapOJHHUs akaJeMU4YeH OOMEH W TMpaKThdecKaTa IMOATOTOBKA.
IIposexaa mectmeceyHo odbyyenue o nporpama ERASMUS+ B Universidad Miguel
Hernandez de Elche, Mcnanus, kakto U TpumeceueH npaktudecku ctax B Hospital
Clinico Universitario Virgen de la Arrixaca B Mypcust, Mcnanus, B obnacrra Ha
aKylIepCTBOTO, TMHEKOJIOTUATA U KapAHOJOTrusATa. Bianee aHTIUHCKA M HCIAHCKU
e3MK Ha HUBO B2, xato mpurexasa U MexayHapoaHo npusHara gumiomMa DELE B2

oT Instituto Cervantes.

[TpotecuoHanHuTe My UHTEpECH Ca HACOYEHU KbM ChBPEMEHHATA OIlepaTUBHA
TMHEKOJIOTHS,  MHMHUMAJHO  UHBa3WBHATa  XUPYPrHs,  XHCTEPOCKOIHATA,
poboTH3upanara XUPYPrus, KOJIITOCKOTIUATA " BHEJPSIBAHETO Ha
BHCOKOTEXHOJIOTUYHH PELIEHUS B KIMHUYHATA [paKTHKa. B Ta3u mocoka mpeMuHaBa
MOCJIEOBATEIHN KBaTM(OUKALUMOHHU OOY4YEeHHs IO IHarHOCTHMYHA M OlepaTHBHA
JIarapoCKOIHMsl ¥ XMCTEPOCKONUs, KaKTo U oOydeHue 3a pabora Karo ,,First Assistant
cbe cucremara da Vinci X. YyacTBa U B MEXAYHAPOAHH NPAKTUYECKH M OOYUUTENHH
KypcoBe, cpen kxouro Lapco Train the Trainer m Masterclass na Society of

Endometriosis and Uterine Disorders.



Ocobeno MsACTO B NPodh)eCHOHATHOTO U HAYYHOTO Pa3BUTHE Ha J-p IIpaHmKes
3aeMa MPUTIOKEHUETO HA U3KYCTBEHHUS MHTENEKT B MEIMIMHATA M I10-CIIEIHAIHO B
paHHaTa IMarHOCTHKA Ha MpeJpakoBUTe U3MEHEHHs Ha MaToyHaTa wmuiika. Hayunara
My paboTa B TOBa HamlpaBlIeHHE IOJyYaBa Peluila HALMOHAIHW W MEXIyHapOIHH
otiuyus. [Ipe3 2023 r. mpoekThT My 3a NPUIOKEHHE HA W3KYCTBEH MHTENEKT 3a
paHHa [MarHOCTMKa Ha IIpeJpak Ha MaroyHara Iiuika e oriuyeH ¢ Intel® Al
Innovators Award, kakto u ¢ Country Recognition Award B pamkure Ha Intel® Al
Global Impact Festival. Crpiiata romwnHa paspaGoTkara Iedeld MBPBO MSCTO B
nporpaMara Beyond pre-accelerator Ha Junior Achievement Bulgaria u The Edge:
R&BD. Ilpenu toBa n-p IlpanmkeB e mobeaurten B EIT Health i-Days Bearapus u
(GHHATMCT HAa MEXIyHapOJHOTO U3aHWe Ha MHUIMATHBaTa BbB Buena. [Tpes3 2025 r.
€ BKJIIOYEH CpeJl OTIIMYEHHTE MIIaAu EBPOIEHCKM MNpeAnpueMayd U JUIepU B

ununatuBata FERD’s List B kateropus ,,Research & Business*.

[IpencraBenuTe OuorpaduyHy JaHHU OYepTaBaT SICHO MMO3UTUBHUTE KauyecTBa
Ha €QUH MJIaJ U TMEpCIEeKTHBEH CIIELHUATUCT C IOCJIeI0BaTeIHO MPOQGEeCHOHATHC
pa3BUTHE, U3pa3eHAa akKaJeMU4YHAa OpHUEHTalUs M T[OAYepTaH MHTEpeC KbM
BHEJPSIBAHETO HAa HWHOBAaTHMBHU TEXHOJIOTUU B aKyLIEPCTBOTO M T'MHEKOJIOTHSATA.
IIpaBu BreyaTieHWE YCHEIIHOTO ChYETaBaHe Ha KIWHWUYHA, IMPEernojaBaTresckKa,
Hay4YHOM3CJIEAOBaTEICKa M HMHOBALlMOHHA JEHHOCT, KOETO Ch3/1aBa JJOTMYHA OCHOBA 3a

H36paHaTa TEMaA Ha JUCEPTALITMUOHHHUSA TPY .

2: AKTyaJ]HOCT H 3HAYUMOCT Ha JHCEPTALlHOHHATa TeMa

Temara Ha AUCEPTAalMOHHHUA TPy € 6630H0pHO HHOBAaTHBHA M aKTyaJlHa U CE€
HaMHpa Ha IpeceyHara TOYKa MEXIY KIIMHUYHaTa THHEKOJIOT U4,
OHKOHpOCI)I/IJIaKTI/IKaTa, MeqUIMHCKAaTa o6pa3Ha OUarHocTuka W CBBPEMCHHUTC
METOOAU Ha HU3KYCTBECHHS HHTEJICKT. PaksT Ha MaToyHaTa NIMMKa npoab/DKaBa Ia

peacrasjsiBa 3HAa4YMM 3JIPaBCH npo6neM, a KOJIIIOCKOIUsITa, MakKap U YTBBPACH



OJUArHOCTUYEH METOA, OCTaBa 3aBHCHMa OT OIIMTa Ha M3CJeaBallus, Ka4€CTBOTO Ha

BU3yalIu3alusaTa, U30paHus npar Ha MHTepIpeTauus U OMOICuYHATa CTPATETUsl.

OcobeHo chulecTBeH € U30paHUIT OT aBTopa (OKyCc He caMO BBPXY
KIacupULUpaHeTO Ha H300pakeHUsiTa Karo ,,HOPMaJIHH® WM ,,[IaTOJOTHYHH, a
BBPXY IPOCTPAHCTBEHOTO JIOKAIM3UPAHE U MUKCEJIHOTO CErMEHTHUPaHe Ha KOHKPETHHU
KOJITIOCKOTICKM HaXxOoAKW. ToBa mpuOMkaBa alrOPUTMHYHHUS aHaIW3 [0 peajiHaTa
JIOTHKa Ha KOJITOCKOTICKOTO M3CJIeIBaHe, PH KOETO KIIMHULIUCTHT TPAOBa HEe caMo J1a
pa3no3Hae MaToJOTMYHA HAXOJKa, HO W Ja ONpeled HEHHUTe T'paHULUd U Haul-

[IoAXoasAIIOTO MACTO 3a MPpHULIETIHA ouorncus.

3. CTpykTypa, uei, 3aJa4d 1 MeTOJ0JIOTHsl

[IpencraBeHUAT Tpyd € CTPYKTypUpaH JIOTHYHO W  MOCJEIO0BaTENHO.
@opMmynupaHa € siCHa OCHOBHA LeJ: 4pe3 NpuiaraHe Ha METOAM Ha U3KYCTBEHUS
MHTEJIEKT 3a aHaJIM3 Ha KOJIOCKOIICKH M300pa)KeHusl /a ce OIeHH KIMHUYHOTO MM
3HAYEHHME 3a [JETEeKLMATa Ha NpeApakoBU H3MEHEHHUs Ha MaTO4YHaTa IIWiKa M Ja ce
OIIpEeJIeNH MIACTOTO UM B ChbBPEMEHHATa KOJITOCKOIICKA TUarHOCTHKA. 3a IIOCTUTAHETO
M ca IIOCTaBeHM IeT KOHKPeTHH 3aJaud, KOUTO oOxBamar pa3paboTBaHe Ha
QJITOPUTHM, Ch3JlaBaHe U CTaHIapTU3MpaHe Ha 0a3a MaHHH, aHAIW3 Ha (HaKTOpHUTE,
BIIMSIEIIM BBPXY CErMEHTAlMOHHATa MPOU3BOAUTEIHOCT, CPABHUTENIHA TUAarHOCTUYHA
OILIEHKa M aHaJIM3 Ha KIMHUYHATa IPUIOKUMOCT. JIutepaTypHus o030p obxBama 116

H3TOYHHKA.

MeTo0IOrHYHUAT TOAXOA KOPECHOHAMpa C IIOCTaBeHaTa HayyHa Ledl.
Mznon3BaHa e coOcTBeHa ©0a3a OT KOJIIOCKOIICKM HW300pakeHHs, HaATpyMaHa
NPOCIIEKTUBHO Tpu 94 xeHH Ha Bb3pacT 18—64 romunu. AHamuzupaHud ca 355
H300paKeHuss ¢ 355 CHOTBETHUM AHOTALMOHHM Gaiina u obmo 625 ekcrnepTHO

O4UepTaHUu IIOJIMI'OHA. AHoTauuuTe ca HM3BBPIICHHM Ha HHBO IIMKCEJII 4YpE3



Crieuuanu3ypana IiatpopMa ¥ ca OpPraHU3UpPaHH [0 NPEABAPUTENHO AehUHHUPAH

IIPOTOKOJI.

3a cerMeHTalMOHHUS aHau3 e u3bpana apxurekrypara nnU-Net v2 ¢ Residual
Encoder U-Net, mogxonsma 3a OHOMEIMLMHCKH H300paKeHHs W 3a paboTa mpw
OrpaHUYeH U XeTEepPOreHeH Habop OT AaHHU. M3Mon3BaHu ca MeTKpaTHa KpbhCTOCaHa
BaJIMJAlMsS, pasfelissHe Ha JaHHUTE HAa HUBO MAlMEHT C IeJl OorpaHWYaBaHe Ha data
leakage, pa3nuuHM cTpaTeruu 3a ayrmeHTanMs, oversampling Ha peakH KiacoBe M
KOHTPOJIUPAaHU EKCIIEpUMEHTH C pa3iiyHu LeneBH (opmynupoBku. [lonGopsT Ha
Metpuku — Dice, loU, precision, recall, ROC-AUC u ananu3 Ha softmax confidence —

€ c1>o6pa3eH CbC cneun(bmcara Ha CSerMEHTAallMOHHATa 3aaa4a.

4. OCHOBHH pe3yJ/ITATH H HAYYHH NPUHOCH

B nuceprannoHHMS TPy € MpOBEAeHa CepHsl OT KOHTPOJIUPAHH €KCIIEpUMEHTH,
KOMTO JaBaT BB3MOXHOCT HE caMO Ja Ce OLIeHH KOHKpEeTeH Mozel, HO M Ja ce
aHaJlu3¥pa BIMAHMETO Ha CTpPyKTypara Ha JaHHUTE, KJIAcoBUs JAucOanaHc,
aHOTallMOHHATa CTpaTerus M HayMHa Ha QopMmylMpaHe Ha 3ajJadara. ba3oBUAT
IIETKJIACOB MOJIEJI CIIy>KM KaTO OTIPaBHA TOYKaA, a IIPH IOCIEeABAIIUTE EKCIIEPUMEHTH
ca u3cienBaHu edekTuTe oT oversampling, OuHapHO oOenuHsBaHE Ha KIAcoOBE,
NpOMsSHA Ha MPHOPUTETUTE IPH MPUIIOKPUBALIM Ce aHOTalUUHU, (HPOTOMETPUYHHU

AQyrMEHTAlUU U JIOKAJTHO U3PsA3BAaHE OKOJIO HAXOAKHUTE.

Cpen TMOTBBpAEHHUTE pe3yITaTH HaH-JOOPUAT MHOIOKIACOB MOJEN IOCTHia
macro Dice 0.256 = 0.039, a notBspaenust 6unapen foreground monen — Dice 0.273.
Otnennustr JNEG kimac 1moka3Ba 3HAYUTENHO II0-BHCOKa pPa3loO3HABaeMOCT,
sxmrounTetHo Dice 0.639 B MHoroknacosusi aHanu3 1 0.529 mpu caMOCTOSTETHHA
OuMHapeH eKCIEpUMEHT. B OTHenHM cjy4au € IOCTHIHaTO MHOro BHCOKO

NPOCTPAHCTBEHO IPUIIOKPHUBAHE. ABTOp’bT IIpaBUJIHO HE MpPEACTaBsa TE3U CTOMHOCTH



KaTO J0Ka3aTCJICTBO 3a KJIMHHWYHA 'OTOBHOCT, a T U3II0JI3BA 3a I/I,ZleHTH(bI/IHI/IpaHC Ha

OTpaHUYCHHUATA HA JaHHUTEC X Ha caMaTa KOJIIIOCKOIICKa CEMHOTHKA.

CpuiecTBEHO [OCTOMHCTBO Ha TpyJda € KpHUTHYHATa WHTEpIpeTalus Ha
cobcTBeHUTe pe3ynTaTH. [locoyeHM ca OrpaHUYEHUsATa, MMPOU3THYAINMA OT MAaJIKUs
obeM u KiacoBus aucHanaHc Ha Habopa, MPUITOKPUBAHETO MEXIY OTACTHH BU3yallHH
HaXo/lKH, CyOEKTMBHOCTTA Ha eKCIepTHaTa aHOoTalus, JHIIcaTa Ha IIBJIHU
NPOTOKOJIHM METaJaHHM U  HeOoOXOAMMOCTTa OT BBHIIHA MPOCIEKTHBHA
MyJITHLEHTpOBa Banupauus. Taka guceprauusara u30sSrBa 4YeCTO CpPEIIAHOTO B
obyacTTa HaJLEHsIBaHE Ha TEXHOJOTWYHHUTE Pe3yNTaTH M SCHO pasrpaHuyaBa proof-

of-concept pa3zpaboTkara OT KIMHUYHO BaJUANpaHa CUCTEMA.

[IpuHocuTe ca sicHO (GopMyaupaHu U MoraT Ja ObIaT MPUETH KaTo HAyYHO-
TEOPETHUYHHU, HAYYHO-IIPUJIOKHU U Hay4dHO-TIpakTH4HU. Kato ocobeHo 3HauuMu Oux

IMOCOYHJI CIICOAHHUTE:

1. PaspaboTBaHeTO 3a IbpBU BT B bbhirapus Ha OpUrHHANIHA CHCTEMA 34
IIMKCEJIHA CErMEHTAlMs] Ha KOJIMOCKOIICKA HaXO0IKH

2. Cep3maBaHeTO Ha COOCTBEHA CTPYKTypHpaHa 0a3a JaHHH W BHBEXKIAHETO
Ha yHU(ULEPaH IPOTOKOJ 3a eKCIIEPTHA aHOTAIUs

3. CucremMHOTO  H3ciegBaHe Ha  (aKTOpuUTe, BIMSEIIH  BBPXY
CErMEHTAaLIMOHHOTO IMIPe/ICTaBsSIHe

4. @opMynMpaHETO Ha pealMCTUYHA KIMHUYHA TO3UIMS 32 W3KYCTBEHHUS
HHTEJICKT KaTo [MOJAIOMaranl, a He AaBTOHOMHO 3aMecTBall JieKaps

UHCTPYMEHT.

Or 3HaueHHe e U 3asBeHaTa aTeHTHA 3aKpuia Ha paspaborkara mpex United
States Patent and Trademark Office, K0sSTO MOKa3Ba MOTEHIMAN 3a MOCIIEIBALIO

TEXHOJIOTHYHO Pa3BUTUE U TPAHC(Ep Ha Pe3yNTaTUTe KbM MPUIOKHA CPEIa.



S. Hay4yna npoaykuusi 1 myOJIMHYHOCT Ha pe3yJaTaTHTE

KBbM nucepTaMOHHUS TPy ca MpenCTaBeHW TPU IyOJIUKAlMM, TeMaTU4HO
CBBbpP3aHH C HAIIPaBJICHHUETO Ha HM3CJIEABAHETO, BKIIOYHUTEJIHO CTaTUU B Balkan
Medical Journal, Series on Biomechanics u Journal of Biomedical and Clinical
Research. Pesynrature u xoHUenuusATa ca MpeJCTaBIHM U HA CeleM HayuHu GopyMH
4pe3 NOKJIaaH, IUICHAPHM JEKIUH W IMOCTepHH chobiueHus. Hammie e ydacthe B
Hay4YHOM3CJIEOBATEJICKA MNpOoeKT, ¢uHaHcupaH or Doun ,,Hayunu wuzcnenBaHus’,
IOCBETEH Ha MPUJIOKEHHETO Ha W3KYCTBEH MHTEJEKT 3a KOJIITOCKOIICKO pa3lo3HaBaHe

U KaTeropusypaHe Ha XapaKTepUCTUKUTE Ha MaTOYHATAa IIHMHKA.

Ta3zu Hay4dHa aKTUBHOCT ITOKa3Ba YCTOWYMBO pa3BUTHE HA Te€MaTa BbB BPEMETO
W TOCJIeJOBATEIHO IpEeMHHaBaHE OT KOHLENIMA W MPOTOKOJ 3a aHOoTaluus KbBM
eKCIIEpUMEHTaJIHO MOJeJlHpaHe, aHalIM3 Ha pe3yJTaTuTe U OOCHXKIaHe Ha

BB3MOXHOCTUTE 3a KIIMHUYHA HHTCIpalusl.

6. 3akioueHue

JlucepraiioHHuaT Tpyn Ha A-p 'eopru [lanuenos Ilpanmxes e mocseTeH Ha
aKTyaleH ¥ NepCrHeKTHBeH mpobieM, ChIbpXKa COOCTBEHa METOIOJIOTHYHA
pa3paboTKa, OpUrHHAIEH eKCIIEpUMEHTalleH MaTepHall U sICHO GOPMYJIMPaHU HAyYHH
¥  HAyYHO-TIPWIOXKHH MpUHOCH. PaboTata JeMOHCTpHpa CIOCOOHOCT  3a
CaMOCTOATENIHO HAy4YHO MHCJEHe, KpPUTHYHA HWHTEpIpeTaldss Ha pe3ylTaTuTe Hu
pa30upaHe Ha OrpaHWYEHHUSATa IPU MPEHACIHETO Ha AaIrOPUTMHYHM MOICIH B
peajHaTa KJIMHUYHA [TPAKTHKA.

Oco0eHO TIOJIOXKUTENIHO OIEHsBaM CTpeMeXa Ha aBTopa Ja MO3MLIHOHHpA
W3KYCTBEHHMs] HWHTENEKT KaTo KIMHUYEH AaCHCTEHT, KOWTO MOXe Ja MOBHUIIH
00eKTHUBHOCTTA, CTaHOapTH3alMATa M BB3IIPOU3BOJAMMOCTTAa Ha KOJIOCKOICKaTa

OILI€HKa, IpH 3ara3BaHe Ha BoJACIIaTa poJisi U OTIrOBOPHOCT Ha JIEKaps.



Ha ocHoBaHMe ropernoco4eHoTO ¥ Ha OTIIMYHUTE MM JIMYHU BIICYATIIECHUS OT
npodecHoHaNTHUTE KauecTBa Ha JAUCEpTaHTa, yOeIeHO JaBaM MOJIOKHTeJIHa OLEHKa
Ha [UCEPTAllMOHHUS TpyA ,MsCTO Ha H3KYyCTBEHHS HHTENIEKT B ChBPEMEHHATa
KOJITIOCKOIICKA JHArHOCTHKa Ha NpeJpaKoBH M3MEHEHHS Ha MaroyHara LIMHKa“ M

npeajaramM Ha rmoyutaemMoro Hay4Ho Xypu na mpuchid Ha 1I-p I'eopru [lanwenos

[lpanmxeB obpa3oBaTeiHaTa M Hay4dHa CTeleH ,,JIOKTop® o Hay4YHa CHEelMaTHOCT

A

,»AKyIIIEpCTBO ¥ THHEKOJIOT U .
Ha ocHoBaHume 4n.59 ot 33514
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STATEMENT

by Assoc. Prof. Iliya Ilkov Karagyozov, MD, PhD

Research Institute, Medical University — Pleven

Head of the Clinic of Obstetrics and Gynecology, Head of the Department of

Operative Gynecology and Pelvic Surgery, and Head of the Vita Dysplasia Center at
Vita Hospital — Sofia,

appointed as a member of the Scientific Jury for the public defense of a dissertation

Jor the award of the educational and scientific degree “Doctor (PhD)” in the

scientific specialty “Obstetrics and Gynecology”, pursuant to Order No.
2873/15.09.2026 of the Rector of Medical University — Pleven.

Regarding: the dissertation of Dr Georgi Danielov Prandzhev, entitled “The Role of
Artificial Intelligence in Contemporary Colposcopic Diagnosis of Precancerous
Cervical Lesions”, developed at the Department of Obstetrics and Gynecology,
Medical University — Pleven, under the scientific supervision of Corresponding
Member Prof. Slavcho Tomov Tomov, MD, DMedSc, and Academician Prof. Grigor
Angelov Gorchev, MD, DMedSc.

1. Biographical Data

Dr Georgi Danielov Prandzhev was born in 1993 in Plovdiv, Bulgaria.

He graduated in Medicine from Medical University — Plovdiv in 2017, after
which he continuously pursued his professional training in the field of obstetrics and

gynecology. His professional career includes work at healthcare institutions in
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Plovdiv, Burgas, and Pleven. Since 2020, he has been a member of the team at St.
Marina University Hospital — Pleven, initially as a resident physician and, since 2024,
as a specialist in obstetrics and gynecology. In parallel with his clinical activities, he
has served as an Assistant Professor at the Department of Obstetrics and Gynecology,
Medical University — Pleven, since December 2020.

During his university studies, Dr Prandzhev already demonstrated a strong
interest in international academic exchange and practical training. He completed a six-
month ERASMUS+ study period at Universidad Miguel Hernandez de Elche, Spain,
as well as a three-month practical traineeship at Hospital Clinico Universitario Virgen
de la Arrixaca in Murcia, Spain, in the fields of obstetrics, gynecology, and
cardiology. He has B2-level proficiency in English and Spanish and holds the
internationally recognized DELE B2 diploma issued by Instituto Cervantes.

His professional interests are focused on contemporary operative gynecology,
minimally invasive surgery, hysteroscopy, robotic surgery, colposcopy, and the
implementation of high-technology solutions in clinical practice. In this context, he
has completed a series of qualification courses in diagnostic and operative
laparoscopy and hysteroscopy, as well as training as a First Assistant using the da
Vinci X surgical system. He has also participated in international hands-on and
educational courses, including Lapco Train the Trainer and the Masterclass of the
Society of Endometriosis and Uterine Disorders.

A particularly important aspect of Dr Prandzhev’s professional and scientific
development is the application of artificial intelligence in medicine, and more
specifically in the early diagnosis of precancerous cervical lesions. His scientific work
in this field has received a number of national and international distinctions. In 2023,
his project involving the application of artificial intelligence for the early diagnosis of
cervical precancer was recognized with the Intel® Al Innovators Award, as well as
the Country Recognition Award within the Intel® AI Global Impact Festival. In the

same year, the project won first place in the Beyond Pre-Accelerator programme
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organized by Junior Achievement Bulgaria and The Edge: R&BD. Prior to this, Dr
Prandzhev was the winner of EIT Health i-Days Bulgaria and a finalist in the
international edition of the initiative in Vienna. In 2025, he was included among the
distinguished young European entrepreneurs and leaders in FERD’s List, in the
“Research & Business” category.

The biographical data presented clearly outline the positive qualities of a young
and promising specialist with consistent professional development, a pronounced
academic orientation, and a strong interest in the implementation of innovative
technologies in obstetrics and gynecology.

Particularly noteworthy is his successful integration of clinical, teaching,
research, and innovation activities, which provides a logical foundation for the chosen

topic of the dissertation.

2. Relevance and significance of the dissertation topic

The topic of the dissertation is undoubtedly innovative and highly relevant,
situated at the intersection of clinical gynecology, cancer prevention, medical
imaging, and contemporary artificial intelligence methods. Cervical cancer continues
to represent a significant health problem, while colposcopy, despite being a well-
established diagnostic method, remains dependent on the examiner’s experience, the
quality of visualization, the selected interpretation threshold, and the biopsy strategy.

Particularly significant is the author’s decision to focus not merely on
classifying images as “normal” or “pathological”, but on the spatial localization and
pixel-level segmentation of specific colposcopic findings. This brings algorithmic
analysis closer to the actual logic of the colposcopic examination, in which the
clinician must not only recognize a pathological finding but also determine its

boundaries and identify the most appropriate site for a targeted biopsy.



3. Structure, aim, objectives and methodology

The presented dissertation is structured in a logical and coherent manner. A
clear primary aim has been formulated: through the application of artificial
intelligence methods for the analysis of colposcopic images, to assess their clinical
significance for the detection of precancerous cervical lesions and to determine their
role in contemporary colposcopic diagnostics. To achieve this aim, five specific
objectives have been defined, encompassing algorithm development, creation and
standardization of a database, analysis of factors influencing segmentation
performance, comparative diagnostic evaluation, and assessment of clinical
applicability. The literature review comprises 116 references.

The methodological approach is consistent with the stated scientific aim. An
original database of colposcopic images was used, prospectively collected from 94
women aged 18-64 years. A total of 355 images, with 355 corresponding annotation
files and 625 expert-delineated polygons, were analyzed. The annotations were
performed at the pixel level using a specialized platform and were organized
according to a predefined protocol.

For the segmentation analysis, the nnU-Net v2 architecture with a Residual
Encoder U-Net was selected, which is suitable for biomedical imaging and for
working with limited and heterogeneous datasets. Five-fold cross-validation, patient-
level data splitting to minimize data leakage, various augmentation strategies,

oversampling of rare classes, and controlled experiments with different target

formulations were employed.
The selection of evaluation metrics—Dice, IoU, precision, recall, ROC-AUC,
and softmax confidence analysis—was tailored to the specific characteristics of the

segmentation task.



4. Results and scientific contributions

The dissertation includes a series of controlled experiments that make it
possible not only to evaluate a particular model but also to analyze the influence of
data structure, class imbalance, annotation strategy, and task formulation. The
baseline five-class model serves as the reference point, while subsequent experiments
investigate the effects of oversampling, binary class merging, modification of
priorities in overlapping annotations, photometric augmentations, and localized
cropping around the findings.

Among the confirmed results, the best multiclass model achieved a macro Dice
score of 0.256 £+ 0.039, while the validated binary foreground model achieved a Dice
score of 0.273. The separate JNEG class demonstrated substantially higher
recognition performance, including a Dice score of 0.639 in the multiclass analysis
and 0.529 in the standalone binary experiment. In individual cases, very high spatial
overlap was achieved. Importantly, the author appropriately refrains from presenting
these values as evidence of clinical readiness. Instead, they are used to identify
limitations related both to the available data and to the inherent characteristics of
colposcopic semiology.

A major strength of the dissertation is the critical interpretation of the author’s
own results. The limitations arising from the small sample size and class imbalance,
overlap between individual visual findings, subjectivity of expert annotation, absence
of complete protocol metadata, and the need for external prospective multicenter
validation are clearly identified. In this way, the dissertation avoids the overestimation
of technological results frequently encountered in this field and clearly distinguishes a
proof-of-concept development from a clinically validated system.

The contributions are clearly formulated and may be classified as theoretical
scientific, applied scientific, and scientific-practical contributions. Among the most

significant, I would highlight the following:



1.The development, for the first time in Bulgaria, of an original system for pixel-
level segmentation of colposcopic findings.

2.The creation of an original structured database and the introduction of a unified
protocol for expert annotation.

3.The systematic investigation of factors influencing segmentation performance.

4.The formulation of a realistic clinical position regarding artificial intelligence as a

supportive tool rather than an autonomous replacement for the physician.

The filed application for patent protection of the developed system before the
United States Patent and Trademark Office is also noteworthy, as it demonstrates
potential for further technological development and transfer of the results into an

applied setting.

5. Scientific publications and dissemination of the results

Three publications thematically related to the research field of the dissertation
have been presented, including articles in the Balkan Medical Journal, Series on
Biomechanics, and the Journal of Biomedical and Clinical Research. The results and
the underlying concept have also been presented at seven scientific forums through
oral presentations, plenary lectures, and poster presentations. Participation in a
research project funded by the Bulgarian National Science Fund, dedicated to the
application of artificial intelligence for colposcopic recognition and categorization of
cervical characteristics, has also been documented.

This scientific activity demonstrates the sustained development of the research
topic over time and a consistent progression from the initial concept and annotation
protocol to experimental modeling, analysis of the results, and discussion of

opportunities for clinical integration.



6. Conclusion

The dissertation of Dr Georgi Danielov Prandzhev addresses a relevant and
promising scientific problem and contains an original methodological development,
original experimental material, and clearly formulated scientific and applied scientific
contributions. The work demonstrates the author’s ability for independent scientific
thinking, critical interpretation of results, and understanding of the limitations
associated with translating algorithmic models into real-world clinical practice.

[ particularly appreciate the author’s approach to positioning artificial
intelligence as a clinical assistant capable of improving the objectivity,
standardization, and reproducibility of colposcopic assessment, while preserving the
physician’s leading role and responsibility.

On the basis of the above, as well as my excellent personal impressions of the
professional qualities of the doctoral candidate, I confidently give a positive
evaluation of the dissertation entitled “The Role of Artificial Intelligence in
Contemporary Colposcopic Diagnosis of Precancerous Cervical Lesions” and
recommend that the distinguished Scientific Jury award Dr Georgi Danielov
Prandzhev the educational and scientific degree “Doctor (PhD)” in the scientific

specialty “Obstetrics and Gynecology.”

Date: 28 September 2026 Prepared by: Lﬂ?r??g??ﬁ@igﬂ%??:?} 33nA

Assoc. Prof. Iliya Ilkov Karagyozov, MD, PhD






