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Teua na ,uucepraIIrIoHHI,L Tpyr: ,rMeroglr rr aJrroprrrMrr 3a nepcouaJllt3lrpaulr
crrcreMu la npenoprrn"
Lllen ua Ha) {Horo xypu: npoQ. A-p uux. Mapuana Escraruesa lopaHona
l. Arcryannocr na pa:pa6orBaHr.rfl B Aucepraur.roHHuq rpyA npo6,reu B HayqHo u

HayqHoIIprrJroxHo oTHorrreHrre.
,[ucepraquonnrrr rpya e nocBereH Ha pa:pa6orra, a Ha ,rHTe,[ureHrHa npeflopr,rrHrenHa orcre\ra
3a [pe3eHTarl]r]r, u:nol3nafixlI I{3KycrBeH IIHTeJIeKT, xorro u4eurH$uqlrpa cla6ocrare ua
npe3eHrarruHre u rcHgpupa npcnoptr<ll c o6yurolaa crofiuocr.
B uayrno orr{oflreaue aKTyaJlHocrra Ha rr3cneABaHero ce crcror4 a pa:pa6oreaae Ha MeroAlr ],
anroprrrM[, H3noJr3Barq[ Ma[rHHHo u arr6oxo oOyrenue, 3a c63aaBaHe Ha npenopbrrl.'trenHa

cr{creMa Bt3 ocxoBa Ha Br,ByaJrEr.r Ir crpyKTypux xapaxTepxcrrrKu ua crait4ouere, Korro HaMHpa

npo6reuu/rpeurKrr B npe3eHTaurrrrre u B TrxHoro crltJloBo o$opuneuue, lt reHepupa
rrepcoHilJrr.r3rrpaHfi IIpeIIopr,Kn.
B nayruonpunoxHo orHorreHr.re e paspa6oreua apxrrrexTypara Ha r,rnTerEreHTHa npeloprqlrreJlHa
cr4creMa. I{gnongeaHa e MoAynHa, MuxpoctpBficHa apxrrreKTypa, Korro rrHTerpupa rpLI Moayna: 3a

Myirrn-erraxerHa uacn$r.rrauar Ha crarpxauuero n crp),KTypara Ha npe3eHraulrlr, 3a oueHKa Ha

crr.ura qpe3 .qBy-KJroHoBa KoHBonrouHoHHa HeBpoHHa Mpexa H Moayn sa flpenoptr(H c xn6plt.leH
npeiIop6qBarq MoAen.

3a nocrurane Ha ocHoBHara qer ca ge$aHnpaHa cJreAHHre KoHKperHr.r sa4auu: l) npofrBaHe Ha

flepcoHanlr3lapaHu cr.rcreMn 3a rrperrop'bKu, u3noJ]3Baqn Marur.{Hxo l.r 4t:r6oxo o6flexue; ao6pu
lpaKrr,rKn B c63,qaBaue Ha npe3eHraur,rt4; 2) pa:pa6ornaHe Ha MeroAonorrl 3a cr,3AaBaHe H.i

nepcoHirJrr.r3rpaHa npeflopt.rrrrerHa cucreMa 3a cJraftgoee, usnorsnautra Ar:16orrz HeBpoHHI{ Mpex}I
3a aHaJrr,r3 Ha crfiJra; 3) paspa6orraue xa xu6puAnr.r apxl4rer(yplr na atr6oxu HeBpoHHH Mpexu 3a

nepcoHirJru3lrpaua fipeflopcq[TerHa cHcreMa 3a rrpe3enrarlr]r; 4) npoexrnpaue H peauru3trpaHs Ha

flporornn Ha rrepcoHaJrx3rrpaHa npenopaqfiTerHa cr.rcreMa 3a [pe3eHTaur4r{; 5) nporexgaue ua

eKcnepr{MeHTr,r 3a BirnuAr4paHe Ha npeAnoxeuara MeroaoJror[, ]r aH,uILr3IrpaHe ua e$exruruocrra
Ha cHcTeMaTa qpe3 c6BpeMeHHH MeTpr.rKH 3a oueHKa Ha rrpeflop]qr.{TeJrHr,r crrcTeMu.

2. Crenes Ha rro3HaBaHe cl,cToflHr{eTo Ha rrpo6,/'reMa II TBopqecKa lrHTepnpeTaul.lfl
Ha JrrrTeparypHrrfl MaTeprraJr.
O6soprr e nocBereH Ha ctBpeMeuHoro clcrorHr,re Ha cr.IcreMure 3a ttperrop6l(H. Pa:r:reraHr ca

u3rron3BaHLITe MeTOAI.i B npeloptqlrTenHETe cHcTeMLI: eBpucTurtHu Mero,{Ll 1I fipenoplxq,
6asupanu Ha excneprHr.r flpaBuna; ro:ra6oparurua t|urrpaqzr H npenop]Ku, 6arupanu tta

cbarpxaHrre; arr6oro o6yreuue H HeBpoHHr.r upeNu; xu6pagHlr cucreMrr u Qaxropu:aqnoHuu
MoAeJrlr, KoHTeKcrHo-3aBucuMLt u Mynrr.{MoarrJrHx crrcreM[. flpegcranenu ca rrpuMepn 3a

[pe[opl,tll4TenHl.I crIcTeMI't u I.rHcIpWeHTn 3a npe3eHrall]tl.l.

3. CroreercrBrre Ha [36pauara MeroAr{Ka Ha r{3c.,'reABaue lr rrocraBeHara ueJI u
3aAaql{ Ha ArrcepTauHoHHrrs TpyA c nocTrrrHaTrrTe rrprrHocr{.
Craugap'rxo noAxoAr{Te 3a nogo6p.rraue Ha [pe3eHTarln[ BKJrroqBar rua6ronu H pbqHx HacoKH or
puzaituepu. B:snex4auero Ha rr3KycrBeH r4urener(T npu cr3AaBaHero Ha npenoptrrurenHH cHcreMLI
BOAr.{ AO CA3AaBaHeTO Ha UHTeJrr.rreHTHr.r npeAnoxeHr.r' 3a CbAbpXaHHe, aBTOMaTLI3HpaHa

oflrr,rMr,I3auri, Ha luzaitlaa, anroru{paHocr Ha ay.ql{Topr.rr:Ta.

flpegroxenara KoHrle[ryzrnHa apxnrercr]pa Ha fipefloptqureJruara npe3eHTarraonua cr.rcreMa

BKJrroqBa rpu MoAyna: r,racutfuraquoueH MoaeJr, MoaeJr 3a crI,IJIoBa ctrJlac)'BaHocr H

flpefioptqr.rreJrua crlcreMa. Cucrelrara noaarpxa na[-4o6pnre npaKTrKH s o6,'racrra na MLOps
(Machine Leaming Operations) u CVCD (Continuous Integration and (p61i1111r,1<

Delivery/Deployment).



4. llpuuour rra Ar{cepraqnonnr.rff TpyA.
flpunocure Ha ar.rceprar[roHHulr rpyA Morar aa ce o6o6urr B cneAHrre HarrpaBJreHr4r:

HayrsonpuroNsu:
l. flpegroxeua e MeroAororlq 3a nepcoHaJrl{3upaHa npenoptquTeJrHa cr{creMa 3a npe3eHTau[u

qpe3 Mero,uH Ha Malrr.{HHo u .qr,r6oxo o6yreuue.
2. flpegaoxenu ca ABa floAxoaa 3a My]rrn-err.rKetna xnacu$lu<aq]r, 3a aHaJILr3 Ha Bu3yrrnHH u

crtrJroBl{ xapaKrep}rcrurr.r na crafiaoge: aaanrrrpaHe Ha aJrropuTrM rrpe3 eaHHeH MoaeJr u
tpauc$opunpaxe na npo6:rernra qpe3 He3aBr.rcnMu 6ulaap:au xnacu<f r.rxaropu.

3. flpe4roxeua e apxuTeKrlpa Ha KoHBonloquoHHa HeBpoHHa Mpexa c ABa l(roHa 3a oqer{Ka Ha

crr{JroBa c'bmacyBauocr na crafiaose e [pe3eHrarlur.
4. flpegloxeu e noAxoA 3a cr3AaBaHe ua ua6op or AaHHx 3a cHcreMa 3a nepcoHann3ltpaur,r

npenoprKlr, xofiro gxaroqga o6e4ruenue Ha norpe6urercxr.r npoQnm, aHorr.rpaHu

npe3eHTarlr4rr, yre6nu uarepuaru rr aBTorereprpanl.I aaHHIt.
5. flperuroxera e apx[Tercrypa Ha cucreMara 3a npe3eHTaul{r, ctcrorura ce or rp}r MoAyJIa:

Mynru-eruxerHa xracu$rxaqur sa ctAr,pxarenHlr n crp)'rffypHu xaparTepncrr.rKr, ABy-
KlIoHoBa konBonroquoHHa HeBpoHHa Mpexa 3a orIeHKa Ha cruJroBa clnracyBarrocr rr xu6pugex
fipenoprrrBall Moael c Qrurrpupaue no craBpxaHr.re u Malrr.ruHo o6yrenue.

6. flpe4:roxeaa e Mero4oJrou4Jr :a cr,6upane, aHorlrpane [r npeaBapurenHa o6pa6orra Ha aaHHIr
nplr orpanrrqeHa HrrJrr,rr{Hocr ua ny6lnunu 4anHu.

flpuroxnr.r:
1. Cr:Aaaeuu ca 4na na6opa or AaHHlr: ptr{Ho aHorupaH Koplyc or pearuu crafigoae 3a aHaiIIr3

Ha crpyKTypara Ha ctABpxaHr{ero H crrHTer qeu Ha6op or u:o6paNeuu, 3a crrrroBa
clrJIacyBaHocr.

2. Paspa6oreu e fipororrln Ha r.rHTernreHTHa nepcouirJrn3rrpaHa flpefioptruzreJrHa cucreMa 3a

npe3eHTaquu.
3. flpeAroxeua e urirocrHa MLOps NH$pacrpyroypa 3a BHeaprBaHe Ha cucreMara c rr3non3BaHe

ua xonreftnepr, Bepc , aBToMarHrrHo BHeAprBaEe H Monl,rropnHr.

5. Ilpeuexxa Ha ny6JrrrKaqrr[Te rro ArrcepraqrlonHllfl TpyA.
fly6:ruxaquure ce pa3npeAenrr no py6plrxu B crparrara n qyx6uua, raxro cnegea:
I. Ily6naxynaHl B Ha)nrHL c[ficaHI,IJI:

e s qyx6uHa, peoepupanu B cBeroBHo Ir3BecrHu 6a:n or 4auxu - 2 6p.;
. y Hac, petfepupanu B cBeroBHo [3BecrHE 6a:u m qauxv - 1 6p.;
o yrac- l6p.

2. fly6:rr.rryranu r c6opuuqu Ha HayiHIl ronQepenquN:
. y Hac, peQepr.rpaxN B cBeroBHo a3BecrHr.r 6asu or garuu - I 6p.;
o yuac- l6p.

,,(ne or ny6nrraquure ca caMocrorreJrul4, ocraaa,Ilne qerlrpa ca ctBMecrHH c Ha) {HLL
p6KoBoA[Ten. I,I:ntluenu ca BcnrrKr4 MrrHuMaJrHH H3ucKBaHH, sa 6por Ha ny6lurauuxre.

5. Mnenua, npeflopbr(rl rl 6erexx[.
I4Ma necr,orsetcrBrre Ha HoMepaqlrrra Ha crpaHr.rlrrre B Al{ceprarluornllc rpya It ctarpxaHlrero.
Cuurarra, qe.uucepraHTGT ycneuHo ce e clpaBlln c [ocraBeHure B Ar'Icepraqlrrra 3aaa.ru 14

Ha6ea.a:aHz qeru. Hayruure ny6:r.rxaqur, KoLITo orpa3rBar HalucaHoro B arrcepraul{rra, ca

pner h [oJroxr{TeJIHo or{eHeHL or na}"rsara o6usoc'r.

6, 3an,rroqenne.
Brg ocnoaa Ha 3arro3naBaHero Mtr c AnceprallfloHHrls rpya Ha reua,rMerogr u aJlropurMlr
3a nepcouaJlrr3rrpaHn cficreMfi 3a flpeflopLrn" x crgspxauqure ce B lrero HayrrHoflpfinoxHlr
n [pnJloxnl npflEocrr, HaM[paM 3a ocHoBareJrlto tra npeAnoxa na YsaxaeMoro x]?n Aa
rpucrAr.r o6parorare.nnara ll flayrrxa creneu .(OKTOP na lrar. uux. Mapna Ilerpona
Braxona-Tarosa no HayqHa cfleqtraJlnoc'r ,,Cncreruu c Ir3KycrBeH uure,teKT" or
npoQecnona.nno HanpaB"'rerrrre 5.3. KotuyuuxaqlroHHa Ir KoMnrcTt,pHa rexHlrra'

9IIEH HA XYPI,ITO:
/npor!. a-n urox. Mapuaua fopauona-/

Co$ua, 23 .01 .2026 r.



POSITION
On a Dissertation Thesis for Obtaining

the Educational and Scientific Degree "PhD"
Author of the dissertation: Maria Petrova Vlahova-Takova, M. Sc.

Title of the dissertation: "Methods and Algorithms for Personalized
Recommendation Systems"

Member of the Scientific Jury: Prof. Mariana Evstatieva Goranova, PhD

1. Relevance ofthe problem developed in the dissertation.
The dissertation is devoted to the development of an intelligent recommendation system for
presentations, utilizing artificial intelligence, which identifies presentation weaknesses and
generates recommendations with educational value.
From a scientific perspective, the relevance of the research lies in the development ofnrethods ancl

algorithms using machine and deep leaming to create a recommendation system based on the visual
and structural characteristics of slides, which identifies problems/erors in presentations and their
stylistic design, and generates personalized recommendations.
From a scientific and applied perspective, the architecture ofan intelligent recommendation system
has been developed. A modular, microservice-based architecture has been employed, integrating
three modules: one for multi-label classification of presentation content and structure, one for style
evaluation via a dual-branch convolutional neural netvr'ork, and a recommendation module based on
a hybrid recommender model.
To achieve the main goal, the following specif,rc tasks have been defined: l) study ofpersonalized
recommendation systems using machine leaming and deep leaming, and best practices for creating
presentations; 2) development of a methodology for creating a personalized slide recommendation
system using deep neural networks for style analysis; 3) development ofhybrid deep neural network
architectures for a personalized presentation recommendation system; 4) design and implementation
of a protoq?e personalized presentation recommendation system; 5) conducting experiments to
validate the proposed methodology and analyzing the system's effectiveness using modern metrics
lor evaluating recommendalion systems.

2. Degree of knowledge of the state of the problem and creative interpretation of
the literary material.
The review focuses on the current state of recommendation systems. The methods used in
recommendation systems are discussed: heuristic methods and rule-based recommendations;
collaborative filtering and content-based recommendations; deep leaming and nenral netu'orks:
hybrid systems and factorization models; context-aware and multimodal systems. Examples of
recommendation systems and presentation tools are provided.

3. Correspondence ofthe chosen research methodology and the set goal and tasks
of the dissertation with the achieved contributions.
Standard approaches to improving presentations include templates and manual guidance from
designers. The introduction ofartificial intelligence in the creation of recommendation systems leads

to the generation of intelligent content suggestions, automated design optimization. and audience
engagement.
The proposed conceptual architecture of the recommendation presentation system includes three
modules: a classification model, a style consistency model, and a recommendation system. The
system supports best practices in the field of MLOps (Machine Leaming Operations) and CI/CD
(Continuous Integration and Continuous Delivery/Deployment).

4. Contributions of the dissertation.
The contributions of the dissertation can be summarized in the following areas:

Scientific-applied:
i. Amethodology for a personalized presentation recommendation system using machine and deep
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learning methods has been proposed.
2. Two approaches for multi-label classification to analyze the visual and stylistic leatures ofslides

have been proposed: adapting an algorithm through a unified model and transforming the
problem through independent binary classifiers.

3. An architecture of a convolutional neural network with two branches for evaluating the stylistic
consistency of slides in presentations has been proposed.

4. An approach for creating a dataset for a personalized recommendation system has been proposed,
which includes merging user profiles, annotated presentations, educational materials, and auto-
generated data.

5. A system architecture for presentations is proposed, consisting of three modules: multi-label
classification of content and structural feahrres, a two-branch convolutional neural network for
evaluating stylistic coherence, and a hybrid recommendation model with content-based filtering
and machine learning.

6. A methodology is proposed for data collection, annotation, and preprocessing when public data
availability is limited.

Applied:
l. Two datasets have been created: a manually annotated corpus ofreal slides for content structure

analysis and a synthetic set of images for style consistency.
2. A prototype of an intelligent personalized presentation recommendation system has been

developed.
3. A comprehensive MLOps infrastructure has been proposed for deploying the presentation

system using containers, versioning, automated deployment, and monitoring.

Evaluation of the publications on the dissertation.
The publications are categorized by type in the country and abroad as follows:
l. Published in scientific journals:

o Abroad, indexed in intemationally renowned databases - 2 items;
o In our country, indexed in intemationally renowned databases - I item;
o In our country - I item.

2. Published in conference proceedings:
o In our country, indexed in intemationally renowned databases - I item;
o In our country - I item.

Two ofthe publications are independent, while the remaining four are co-authored with the scientitlc
supervisor. All minimum requirements for the number of publications have been met.

Opinions, recommendations and remarks.
There is a discrepancy between the page numbering in the dissertation and the table ofcontents.
I believe that the doctoral candidate has successfully accomplished the tasks and objectives set in
the dissertation. The scientific publications reflecting the dissertation have been accepted and
positively received by the scientific community.

Conclusion.
Based on my review of the dissertation entitled "Methods and Algorithms for Personalized
Recommendation Systems" and the scientific-applied and applied contributions contained
therein, I find it appropriate to recommend to the Honorable Jury to award the educational
and scientific degree of PhD to Maria Petrova Vlahova-Takova, M. Sc., in the scientific
specialty "Systems with Artificial Intelligence" from the professional field 5.3. Communication
and Computer Equipment.

Member of the Scientific Jury:
/Prof. Mariana Goranova, PhD/
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