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cTAHOB14!qE
BLpxy A[cepraqxoHeH TpyA sa np Ao6raeaxe xa o6pasoaarenHa h Hay'.{Ha creneH

,,AOKrOp"

Aarop xa A cepraqroHHr4fi rpyg: Mar. uxx. Feoprr 9xeg Koros
Teura sa Arcepraq!4oHHr4n rpyg: ,,Merog[ 3a pa3rpaHx'{aBaHe r pa3no3HaBaHe Ha
rto6paxernn Ha qoBeuxt,t n[qa, reHeplpaH[ c r,r3KycrBeH rHTefleKT or
ueo6paxexnn Ha peanHh qoBeuJxr,r ,r{qa"
9nen xa HayqHoro xypr4: Aoq. A-p r{Hx. AHToHr4n Tauresa

1. Arryannocr xa parpa6oreaHrr B AxcepraqroHHur rpyg npo6neu
Teuara Ha grceprall gTa e a 6e:cnopHo aKryanHara o6racr ga rbpceHe na e$erruauvt
14 ToqH MeroAr4 3a pa3rpaH!4qaBaHe Ha peaflHu ot V1V1-reaepnpa{V ArM MaHAny ny,pats.vt

rso6paxeHrn, ta no-cneqr4ar!Ho qoBeuJrr4 nuqa. OopuynhpaHhre qefl h 3aAaqh
o6xaaular B n'bflHora KaKro HayqHara, TaKa !4 nphnoxHara crpaHa na npo6nenaa.
hscne4eanero ce $orycrpa Brpxy r43cfleAsaHe Ha ctulecrByBauloro ctcrorHfie Ha

npo6nelra I nocnegBau]o npoeKT[paHe Ha HeBpoHHlr apx[refiypr4 or BuAa ResNet-18,
Xception, ResNet.SO u ViT-B/16 c PyTorch nph crparr$r4Ll paHo pa3AefltHe Ha

AaHHure, L*-orpaxrqexa aABepcaphanHa oqeHKa nph nbneH Aocrtn c FGSM (Fast
Gradient Sign Method) 14 PGD (Projected Gradient Descent) n Sunanxa o6ccHr4r\ilocr
qpe3 Grad-CAM.

2. Crenex Ha no3HaBaHe cLcroqHrero Ha npo6neua x rBopqecKa
xHTepnpeTaqxn Ha nxTepaTypHx, MaTep]{ar.

fincepraquonxuf,r rpyA e e o6ei, or 127 crpaanty A qt rlpa o6qo 123 nureparypHh
r43ToqHuKa. l4arovxuqure ca Ao6pe noA6paxr h BKnoqBar raxnBa c ocHoBononarar4ara
reopr4n, rarro n Hafr-arryanHhre r43cneABaHr4n a o6nacr-ra. Cqnrau, qe AofiopaHTbr e
HanpaB n o6croen nperneg Ha cbcronHhero Ha npo6neua r aa4rn6ovexara
uHTepnperaqr4e My Ha nhreparypara ca Aanu cra6rnHa 6aea sa nocrhraHe Ha qenrre
B HaCTOFU.laTa Ar4cepraq F.

3. Croreercrare xa rl6paxara MeroAxKa Ha r3cfleABaHe h nocraBeHara qen tt
3aAaq[ Ha AxcepTaqxoHH]{n TpyA c nocTxrHaTlTe np],lHoc],r.

l4e6pauara MeroAnKa Ha !43cfleABaHe e B cborBercrBtae c nocraBeHara Lien 14

$opruynuparure 3aAaqr Ha A cepraqhoHHr4n rpyA. ly'scneAoaarencKunr noAxoA
nocneAoBarenHo npeMhHaBa or aHan 3 Ha cbBpeMeHHoro cbcronH e xa npo6neua
rcur'r pa:pa6oreaHe fi eKcnephMeHTafiHo r4scneABaHe ua xr6prgen AByKnacoB MoAefl,
MHoronoroqHa rpuKnacoBa apxurefiypa paMKa aa ycroivuaa r o6ncnuuo orKpuBaHe
(RED - Robust and Explainable Detection), Karo orAerHrre eranh ca MeroAonoruqHo
o6aspaaHr c KoHKperHhre 3aAaq[ Ha rpyAa. Oco6exo cru.lecrBeHo e r43non3BaHero Ha

xotu6rxaqur or ceMaHTrl'{Hh, npocrpaHcrBeHh n qecrorHI nph3HaLlu, Kafio r
BKrroqBaHero Ha aABepcap!4anno o6yverre, oqeHKa Ha ycrofi,rnaocna h cpeAcrBa 3a

o6ncuuuoct. no roeh HaquH MeroArr(ara He ce orpaH[qaBa eA[HcrBeHo Ao nocr raHe
Ha BhcoKa roqHocr xa xnacr$rxaquf,, a aApechpa h BaxHI acneKTh Karo ycroi.tt4Bocrra
h npocneA MocTTa Ha B3eTuTe peuleH!4fi.
3aseexhre HayqHonp noxHu u npru'ncr,l<Hn np[Hocr4 npou3Tl4qar npcKo or npoBegeHure
h3cneABaHhn n ca aAeKBarHo noAKpeneHr or nonyqeHhre pe3ynrarr. Kato oco6exo
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4. npxHocx Ha AxcepraqxoHHxs rpyA
flpreuau $opruynuparure B Aucepraq[Fra 10 nprxoca. 6e3 ga ce HaMaflfiBa rf,xHa
croriaocr, 6ux npenoptvana KopeKllrlc Ha rf,xHara Kareropr43aquf,Ta. [lpuxocrre,
o3HaqeH[ Karo,,HayqHu", no cBoq xapafiep ca no-cKopo HayqHo-npr4floxxr, ruti xaro ne
cb3AaBar HoBa reoprc nnv HoB SyngauenraneH HayqeH garoH. TqxHara HoBocr e B

npeAnaraHeTo, KoHcTpyupaHeTo, hHTerp[paHeTo h eKcnephMeHTanHoTo AoKa3BaHe Ha

HOBU MeTOAH h apXnTeKTypHr4 peuleHun 3a KOHKpereH KflaC 3aAaqh OT npafiuqecKrl
3HaquM HayqeH npo6neu. nphHocr4 5 r 6, cuoraerxo Merogonorrf,Ta 3a cpaBH TeneH
aHanv3 vt MeTpt4KhTe uMaT no-cbu]ecTBeH MeToAonoruqeH xapaKrep 14 MoraT
y6e4urenxo ga 6rgar onpegeneH14 Karo Hay'{Ho-npunoxHr. CoQryepuara peanu3aqr4F,
benchmark recroBere, preprocessing npoqegypara u Grad-CAM 14HcrpyMeHrhre
npaBunHo nonaAaT B KaTerophFTa npnfloxHr4 npIHocr4.
Hayvnara 3Haq Mocr Ha np Hocr4Te ce h3pa3nBa B cucreMar[3tlpaHero r pa3Br4T[ero
Ha MeroAr,i 3a AereKq!4f Ha ctaHTertaqHh qoBeuJKr'r nnqa qpe3 o6e4uxrsaxe Ha pa3n[qHh
T noBe npr3Haqr 14 BrBex(AaHe Ha ycrorl,{r4gocr u o6qcnrMocr Karo cbBMecrHrl
Kptarepta!4. Oco6eHo nonoxrrenHo cneABa Aa ce oqeHr4 pa3Brrhero or eA[H!4qeH
xr6pu4eu MoAen npe3 MHoronoroqHa apxhreKTypa u RED go !4HrerpupaHara RED-MS
pauxa. flparrrvecKara 3HaquMocr e 4o6pe noAKpeneHa or paapa6oreHara open-source
peaflh3allF, Bb3npou3BoAr4Mnre benchmark npoqe4ypr4, craHAaprh3hpaHara
npe4o6pa6orxa rHcrpyMeHTvre 3a excnepreH nperneA.

5. Ilpeqexxa xa ny6nnraqnrre no AxcepraqxoHHHr rpyA:
OcxosH re nocruxeHuf, h pe3ynrarh or Ahcepraq oHHhF rpyA ca ny6nnxyaanr a 4
HayqHh craru[ (1 cauocrorrenHa t,t 3 e cuaaropcrBo, Karo AorcopaHTa e nrpan aarop).
HayqHure crarh ca npepcraBeHu Ha MeMyHapoAHrl KoHQepeHLl4u r ca ny6nnryaanr
B pe+ephpaHn r rH4eKctapaHr ru,3AaHVA (Scopus, WoS). He ca r43BecrHr,1 qArApaAAA Aa
ny6nuxaqurre KbM Hacrotull4f MoMeHT.

6. Mxexun, npenoprr(x r 6enexrr
lncepraqronnrir rpyA npeAcraBflFBa 3aBbprueHo HayqHo h3cneABaHe no aKryaneH tl
aaavuu npo6neM, cBbp3aH c orKpnBaHero r pa3rpaHhqaBaHero Ha rso6paxeurn xa
qoBeuKu r qa, reHepupaHh nnn uogr$rqrpaH[ c t43KycrBeH MHTeneKT. Paspa6orexrre
MOAefln r MeTOAOflOTUqHU paMK[ Ca flOrnqecKu cBbp3aHu c nocTaBeHaTa qen r 3aAaqH,
Karo ca nonyqeHu y6eprrennu eKcnep MeHTanH!4 pe3ynrarn no orHotleHhe Ha

rnacn$uxaqronHara roqHocr h aABepcaphanxara ycroivraocr. floroxureflHo cfleABa

Aa ce oqeH[ r npafixqecKara HacoqeHocr xa paspa6orrara, h3pa3eHa B coQryepHa
peanu3aqMF, Bb3npol,l3BoAhMh eKcnept4MeHTanHr npoqeAyph 14 cpeAcrBa 3a eKcnepTeH

aHann3. llprnocure ca c'bu.lecrBeH[ u rMar noreHl.lt4an 3a pa3B[Tlile h npaKTr4qecKo

nphnoxeHhe e o6nacrra Ha qu$poaara $opexsrxa aBToMarr3upaHoro
pa3no3HaBaHe Ha chHTeTfiqHo cbAbpxaHhe.
Karo ga6enexrh MoTar Aa ce nocoqar orpaHnqeHoro eKcnepr4MeHTanHo noKpr4T e Ha

HFKo14 or 3af,BeHhre acneKTt4 xa paspa6orxara. [1o-cneqnanno, KonnqecrBeHara oqeHKa
xa o6ncsuuocrra 14 crcreMarlqHara OOD (out.of-distribution) aanv+aqvn sa
o6o6r.qaaaHe KbM HeB!4XAaHu reHeparoprl He ca npeAcraBeHr c nrnHlrf, o6eM qucneHh
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y6e4urennr cneABa Aa ce oqeHcr xu6pngaun noAxoA 3a AByKnacoBa AereKqun,
TphKnacoBaTa MlHoronoToqHa apxnTeKrypa c BHhMaHhe hHTerprpaHeTo Ha

aABepcaphanHa ycroivneocr h o6ccH!4r\rocr e paMKara RED. xarro 14 nocneABau.l4flT r4M

MeroAonoru'{eH crHre3 B RED-MS (Robust and Explainable Detection - unoronorovex).



pe3ynrarn, npeAB AeH B MeroAonorhFTa. AontnHhTenHo, oqeHKala Ha noTeHq[aflH[Te
AeMorpaQcKh nphcrpacrr4q e hAeHrh$rqtapaHa Karo 6u4eqo HanpaBreHue, Ho He e
peafl[3r4paHa Karo cl4creMarlqeH eKcnepuMeHTaneH aHanr43- Tear o6crosrer]crBa He

HaMaflfiBar cbqecrBeHo crofrHocr-ra Ha nocrhrHar re pe3ynrarr, Ho cfleABa Aa 6uAar
orqereHh npr'r SopMynIpaHe Ha 3aKfloqeHhcra orHocHo yH[BepcanHocrra,
o6o6qaeuocrra u 6eanpucrpacrHocrra Ha npe4fl oxeHrre MeroAt4.

7. 3arnpqexre
C.{r4ratir, qe npeAcraBeH}!f,T 3a peqeH3[paHe Arcepraq]roHeH TpyA orroBapfi Ha

A3t cKBaHVAta Ha 3aKoHa 3a pa3Brrr4ero Ha aKaAeMuqHr,l, cbcraB a peny6nrxa
Srnraprn h My AaBaM o6tqa nonoxrrenHa oqeHKa.
flpegnarau Ha AofiopaHTa Mar. nHx. Feoprr Koroa Aa 6tAe npucl4eHa
o6paaoaarennara n HayqHa creneH "AoKrop" no HayqHara cnellharHocr
,,AerouarnaupaH[ cr4creMr4 aa o6pa6orxa Ha hHQopMaqrt h ynpaBfleHhe" or l1H 5.3
KOtrityttUXaqrOXna H KOMnOTbpHa TeXHrKa.

t{nex xa xypxro:
(Aoq. A-p nxx. Axroxrn Taueaa)

Aara: 08.09.2026 r.



OPIN ION
on a dissertation for the acquisition of the educational and scientific degree "Doctoa'

Author of the dissertation: M.Sc. Eng. Geogri Yanev Kotov
Topic of the dissertation: ,,Methods For Distinguishing And Recognising
Ai-Generated Human Face lmages From Real Human Face lmages"
Member of the scientific jury: Assoc. Prof. Eng. Antoniya Tasheva, PhD

1. Relevance ofthe problem developed in the dissertation
The topic of the thesis lies within the undeniably topical field of research into effective and
accurate methods for distinguishing real images from those generated or manipulated by
Al, and in particular human faces. The stated goal and objectives comprehensively cover
both the scientific and applied aspects of the problem.
The research focuses on investigating the current state of the art and subsequently
designing neural architectures such as ResNet-18, Xception, ResNet-sO and V|T-B/16
using PyTorch with stratified data splitting; L--constrained adversarial evaluation with full
access using FGSM (Fast Gradient Sign Method) and PGD (Projected Gradient Descent),
and final explainability via Grad-CAM.

2. Degree of knowledge of the state of the problem and creative interpretation of
the literary material

The thesis comprises 127 pages and cites a total of 123 literature resources. The
resources are well selected and include both foundational theoretical works and the most
recent research in the field. I consider that the PhD candidate has conducted a
comprehensive review of the state of the art, and that his in-depth interpretation of the
literature has provided a solid foundation for achieving the objectives of this thesis.

3. Compliance of the chosen research methodology and the set goal and
objectives of the dissertation with the achieved contributions

The chosen research methodology is well aligned and logically consistent with the stated
goal and the objectives set out in the thesis. The research approach moves systematically
from an analysis of the current state of the problem to the development and experimental
investigation of a hybrid two-class model, a multithreaded three-class architecture and a
framework for robust and explainable detection (RED), with the individual stages being
methodologically linked to the specific tasks of the thesis. Of particular significance is the
use of a combination of semantic, spatial and frequency features, as well as the
incorporation of adversarial training, robustness assessment and explainability tools. ln
this way, the methodology is not limited solely to achieving high classification accuracy,
but also addresses important aspects such as the robustness and traceability of the
decisions made.
The stated scientific and applied contributions stem directly from the research conducted
and are adequately supported by the results obtained. Particularly convincing are the
hybrid approach to two-class detection, the three-class multi{hreaded architecture with
attention, and the integration of adversarial robustness and explainability into the RED
framework, as well as their subsequent methodological synthesis in RED-MS (Robust
and Explainable Detection - multi{hreaded).
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4. Contributions of the dissertation work
I accept the 10 contributions set out in the thesis. Without detracting from their value, I

would recommend a revision of their categorization. The contributions labelled as
'scientific' are, by their very nature, more in the realm of applied science, as they do not
establish a new theory or a new fundamental scientific law. Their novelty lies in the
proposal, construction, integration and experimental validation of new methods and
architectural solutions for a specific class of problems within a scientrfically significant
practical problem. Contributions 5 and 6 - namely, the methodology for comparative
analysis and the metrics - are of a more substantial methodological nature and can
convincingly be classified as applied scientific. The software implementation, benchmark
tests, pre-processing procedure and Grad-CAM tools correctly fall into the category of
applied contributions.
The scientific significance of the contributions lies in the systematlzation and development
of methods for detecting synthetic human faces by combining different types of features
and introducing robustness and interpretability as joint criteria. The development from a
single hybrid model, through a multi{hreaded architecture and RED, to the integrated
RED-MS framework should be viewed particularly positively. The practical significance is
well supported by the developed open-source implementation, the reproducible
benchmark procedures, the standardized pre-processing and the expert review tools.

5. Assessment of dissertation publications
The main achievements and flndings of the doctoral thesis have been published in four
research articles (one authored solely by the doctoral candidate and three co-authored,
with the doctoral candidate as the first author). The research articles have been presented
at international conferences and published in peer-revrewed and indexed journals
(Scopus, WoS). There are currently no known citatrons of these publications.

6. Opinions, recommendations and notes
This doctoral thesis constitutes a comprehensive piece of scientific research into a topical
and significant problem relating to the detection and classification of images of human
faces generated or modified using artificial intelligence. The models and methodological
frameworks developed are logically linked to the stated aim and objectives, and
convincing experimental results have been obtained in terms of classification accuracy
and adversarial robustness. The practical focus of the research, manifested in software
implementation, reproducible experimental procedures and tools for expert analysis,
should also be viewed positively. The contributions are substantial and have potential for
further development and practical application in the field of digital forensics and the
automated detection of synthetic content.
Among the points to note is the limited experimental coverage of some of the stated
aspects of the research. ln particular, the quantitative assessment of explainability and
the systematic out-of-distribution (OOD) validation for generalization to unseen
generators are not presented with the full set of numerical results envisaged in the
methodology. Furthermore, the assessment of potential demographic biases has been
identified as a future direction but has not been canied out as a systematic experimental
analysis. These circumstances do not significantly diminish the value of the results
achieved, but should be taken into account when drawing conclusions regarding the
universality, generalisability and impartiality of the proposed methods.
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7. Conclusion
I believe that the dissertation submitted for review meets the requirements of the Act on
the Development of the Academic Staff in the Republic of Bulgaria and I give it an overall
positive assessment. I propose that the doctoral student, M.Sc. Eng. Geogri Kotov be
awarded the educational and scientific degree "Doctor" in the scientific specialty
"Automated lnformation Processing and Management Systems" from the professronal
field 5.3 Communication and Computer Engineering.

Date: 08.09.2026 Member of the Scientific Jury: ..:.
(Assoc. Prof. Eng. Antoniya Tasheva, PhD)
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