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4ra"praqhoHeH rpy4 sa npr4o6rBaHe Ha o6pa:oearerxa h Hayr{Ha crenex ,,4oxrop"

ABrop Ha AhcepraqhoHHhn rpyA: Mar. xHx. Mapxn flerpoea BraxoBa-TaKooa

TeMa Ha AxcepraqxoHHr4s rpyA: ,,MeroAli x arrroprrMh 3a nepcoHarr3hpaH[ cl,rcremx 3a

npenoprxr,t"

Peqeuseur: npoQ. A-p uxx. Pytten ,lBaHos TplrQoHoB

Peqex:rnra e npeAcraBeHa cbrnacHo 3anoBeA Ha PeKropa xa TV Co$rn Ns: OIH-5.3-60

or 21.LL,2025 r. h nporoKo,/r 3a yqacrfie B 3aceAaHl4F Ha HayqHoro x(yph no npoqeAypara 3a

npn4o6raaxe xa o6paaoearerHa r HayqHa creneH Aoxrop no npoQecroxanHo

HanpaBreHre: 5.3. Koruynnxaqtorla v KoMnprbpHa rexHtixa 14 HayqHa cneqharHocr

C!4creMh c x3KycrBeH hHTereKT

1. AxryarHocr xa paapa6oreaHxn B AucepraqlroHHrn rpy4 npo6aeru B HayqHo x

HayqHonpxroxHo orHotueHre. Crenex r Hr{Ba Ha axryarHocrra xa npo6aer'aa r
KoHKperHxre 3aAaqh, paapa6orexu B Axcepraqlrn?a

Ancepratlroxeg rpyA ce 3aHhMaBa c aKryareH nayrex npo6neM, a hMeHHo

nepcoHanh3hpaHh o,icreMr 3a npenopbKl4,6aanpaxn Ha MauJrHHo r,t 4-ul6oxo o6yvexre,

npA^or+<AMA g o6aacrra Ha Bh3yanHara KoMyH Raq f, r o6yvexre. Paapa6oreauero Ha

cucreMa 3a nepcoHanH3xpaHh npenoprxr e c$epara Ha npe3eHraql4hre He caMo

AonpuHacs ga pa3Br4Thero Ha uHTenHreHTHrre o6paaoaarenHh rexHonorrA, Ho v AMa

noreHqharHo at:4eficrere Btpxy noBhr.uaBaHe Ha Br3ya/lHara rpaMorHocr, eQexrranocrra

Ha KoMyHhKaqhf,Ta 14 yBepeHocrra Ha npe3eHrarophre. npaKTh,{ecKara Haco'leHocr h

BHeApeH Te co$ryepur peuJeHhn Aonb,nH TenHo 3acl4rBar aKryalHocrra !4 nprro)KHara

crofiaocr Ha AhcepraqhoHHr4s rpyg.

2. CTeneH Ha no3HaBaHe cbcrorHr,rero xa npo6aerua u reopqecxa uHrepnperaqrf, Ha

nxreparypHun MaTepxan

AoKTopaHrbr AeMoHcrphpa sa4tl6oveno h chcreMarH3hpaHo no3HaBaHe Ha

[3c,r]eABaHara npo6nemarrxa. Teopernvrara qacr noKa3Ba Ao6pa oceeAomeHocr orHocHo

cbBpeMeHHoro cbcronHhe, oco6enocrrre, n peAr3B|4xarercrBara h pa3Bhrhero Ha

nepcoHan h3h paH hre chcTeMh 3a npenopbKh. HanpaaexlrRr aHarH3 Ha HayqHhre 3To'.r H h t-lh

B npeAcraBeHara pagpa6orxa MH AaBa ocHoBaHhe Aa rBbpAF, qe AoKTopaHTKara no3HaBa

cbBpeMHHoro crcrorHr4e xa npo6rema e 4tn6ovrxa h Aa ra3r. 6aaa Qoptuynrpa npaBh,nHo

qenTa u 3aAa'{rTe Ha AhcepTaqxoHHr4n rpyA.
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[erra xa ArcepraqhoHHhF TpyA e Aa npoeKr[pa, pa:pa6ort A Banr.rynpa

nepcoHar,l3hpaHa n penopbr] hTellHa chcTeMa, KoFTo h3no.n3Ba cbBpeMeHHh noAxoAh oT

o6racrra Ha MauhHHoro 14 Abr6oKoro o6yvexre 3a aHa.[r3 r no4o6pnaane na

npe3eHTaUhh '{pe3 hHTenrreHrxa, o6Rcxrrua r o6y,lrrelua o6parxa eptsxa.

AokropaHrbr Maphn BraxoBa-Taxoea yaaeao cbqeraBa reoperl4qHh 3HaHh9 c peanHrt

AaHHh, aHarH3r4 r BHeApeHa o4cTeMa, xoeTo noKa3Ba r'axoro 4o6pa opxeHTaqxn B

Mareprif,Ta h cnoco6Hocr 3a caMocrof,TerHa HayqHo-nphnoxxa pa6ora.

4. Kparxa aHarrrrqHa xapaKTepr,rcrxKa Ha ecrecrBoro r oqeHxa Ha AocroBepHocrra

Ha Marepxara, atpxy xofiro ce rpaAnr nplHoclrre Ha AxcepraqlroHHxn rpyA

flrcepra qraox nrir rpyA e g o6eaa or 197 crpaur,rqr, xaro BK.npqBa yBop, qerl4pr4 rnaBh

3a peuJasaHe Ha $opMyrxpaH!4Te ocHoBHr4 3aAaqh, cnhc'bx Ha ocHoBHhre nphHoo4, cn!4cbx

Ha ny6nh(a\A[Te no Ahcepraqhrra 14 h3no.rr3BaHa nhreparypa. l-{rrrpanr ca o6uto 143

3. Ctoreerfisre Ha x36paHara MeroAuKa Ha ,r3cneABaHe c nocraBexara q,en h 3aAaqx

Ha AlrcepTaqxoHHxF TpyA

l4:6paxara MeroAhKa Ha h3c.neABaHe B nb.nHa creneH cborBercrea Ha nocraBeHara qe,4

r $opruyrrpanrre 3aAaqh Ha AhcepraqhoHHhn rpyA. Aeroprr nph.nara KoMnreKceH l,r

chcreMeH noAxoA, xofiro ctqeraga reoperr'rqeH auaans, $opma tn3a\nA Ha npoqech,

anrophrMh3aqr4f, x npaKThqecxa peanh3aqrfl vpea paapa6orBaHe r BHeApFsaHe Ha

coQryepxa chcreMa. Toan no4xo4 e aAeKBareH Ha h3cneABaHara npo6aeuarrxa, xof,To

14314CHBa eAHOBpeMeHHO XOHqenryanHO OCMhCnFHe r nph,IOIKHO-t4HXeHepHh peUeHhn.

Mero4rxara Ha h3cneABaHe e !,r36paHa B cborBercrBr4e c nocraBeHara qen h 3aAaqh Ha

Arcepraql,tsra. flpr paapa6orxara ca h3no/r3BaHhre creAHr4Te HayqHh MeroAr: flpoy,]BaHe

Ha ,hreparypH!4 h3ToqHhqh; Teoperrvxo h3creAeaHe Ha MeroAr4 n afioptlrMn 3a MauJ[HHo

ra 4ta6oxo o6yqeHr4e c nphroxeHr4e B chcreMh 3a npenopbxr4; CpaBHr4TereH ataanu3 A

c HTe3 Ha xn6pngnu apxxrexryph Ha Arn6oKh HeBpoHHx Mper<h 3a r4exrnQuqrpaxe xa

Bn3YanHA, CTpyKrypHr4 h CTVIAOBI npo6neMh B npe3eHTaqhh H reHephpaHe Ha

nepcoHanh3hpanr o6yvurerxr npenoprKh; llpoexrrpaxe h hMnreMeHTaqhf, Ha npororrn

Ha cr4cTeMa 3a npenoplrKH 3a a{a[n3 h noAo6pFBaHe Ha npe3eHTaqhh qpe3 14HTerhreHTHa,

o6Rcnrrua u o6yvnrerna o6parHa ap'urxa; llpoaexAaHe Ha eKcnep[MeHrr 3a oqeHKa,

BanAAa\AA ra aepu$uxaqrR Ha npeArox(eHara MeroAo.norhn u xn6pvtglu apx!4Te(rypr 3a

nepcoHarr43h pa Ha chcreMa 3a npenoplKh; Crarhcrrqecxh MeroAh 3a 06pa6orxa I
npeAcTaEFHe Ha nonyqeHnre eKcnephMeHTaIHr pe3yrTaTh.

flo46paHrre !4 ,43no,n3BaHh MeroAh Ha h3cneAeaHe ca noAxoAntql4 h AocrarlqHh 3a

ochryprBaHe Ha nocrtaraHero xa Sopruy,nHpaHhre nphHoch B 3aKnroqeHrero Ha

Ahcepraq oHHhF rpyA.
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nhreparypHh h3ToqHIqr4, BcHqKHTe Ha .[arhHHqa. Pa6orara Bx.n]oqBa o6ulo 42 $nrypu n 24

ra6nnqn,

fltpaa maBa npaBh nperneA Ha cbBpeMeHHoro cbcronHre, oco6exoctnre,

npeAhSBt4KaTe,ncTsaTa x pa3BhTreTo Ha nepcoHa,n h3[paHHTe cHcTeMh 3a npenop]Kh.

AxalrsnpaHu ca ocHoBHrre MeroAh - or R.nachqecRhre eBphcrh'rHh r xona6oparnsnn

noAxoAh Ao clBpeMeHHhTe HeBpoHHh 14 KoHTeKcTHo-3asucvlMA Mo4env.

Bte eropa r.naBa ce npeAcraBn MeroAonorhn 3a h3rpaxAaHe Ha npenop'bqhrenHa

chcTeMa, cbqeTaBau{a nocneAoBaTenH}4 AaHHh, noBeAeHqecKh xapaxTepAcfAKn v B}43yaneH

aHa.n!43, c qer no4o6pnsaHe Ha n pe3eHTaqhoHHhre yMeHrB qpe3 nepcoHanh3[paH

o6yvrrenxn npenopbr(h. TF BKnrc,{Ba h onhcaHhe Ha MerphKhre, Korlro ce h3no.n3Bar 3a

oqeHBBaHe xa eQexrrexocrra Ha orAe/rHxre MoAynn.

Tpera raaea onhcBa npoeKThpaHero, TexHhqecKara pea.nh3aqhn h BHeApflBaHero Ha

cucreMara Presentation Advisor. npeAcraBeHa e MoAynHara apxr4rexrypa Ha chcreMara/

BKnoqBar4a MoAyr 3a Bh3yanHa xaanvr$rxaqrr xa caafiAoee; MoAyn 3a oqeHxa Ha crAAoBa

KoxepeHTHocr mex4y clai4oae; MoAy, 3a reHep[paHe Ha nepcoHa,n ]43]4 paH r npenopbxr4.

[naeara paeuexAa npoqechre no h3B,n]4qaHe Ha Bu3yanHh xa pa KTephcr]4Kh, o6y,renre ua

MoAe/lhre h xoMyHhxaqhf, MexAy xoMnoHeHrrre qpe3 APl. Oco6eHo BHhMaHhe e

orAe/leHo Ha noAxoAa 3a BHeApBBaHe Ha c[creMara: onrcaHa e xoxrefi xepura qhffTa c

Docker, xoopAraHlpaHero Ha KoMnoHeHlhre qpe3 Docker Compose, hHrerpaqhsra c

TensorFlow Serving, xaxro A peatn3a\Af,ra sa RESTful API aa 4ocrun Ao npenopbxnre.

Paarne4axr ca I Bb3MoxHocrr 3a aBToMarh3aq!4n I MoHr4Topr4Hr qpe3 CI/CD, Prometheus r,r

Grafana. BxnpqeHo e h onhcaHhe xa norpe6lrre.ncxnn cqexaprfi Ha h3no,n3BaHe Ha

crcreMara - or 3apexAaHero Ha npe3eHTaqhn Ao nonyqaBaHero ua o6yvrrenur

npenopbxx, Kaxro 14 AaHHnre c Kohro e o6yveu ecexr or MoAynhre.

leretpra r.naBa e nocBereHa Ha eMnhprqHara qacr or h3cneABaHero h npeAcraBn

p,era ,nuo nnaHl4paHeTo, npoBexAaHeTo h aAaAA3a Ha eHcnephMeHTh sa BanhAhpaHe Ha

cr4creMara "Presentation Advisor". fnaBara npocreArBa h3qepnarenHo qenxn npollec - or

$opruynlrpaHe Ha eKcnephMeHTan Hara paM(a Ao hHTepnperaqhn Ha pe3ynrarhre - Kaxro 3a

orAe.IHhre mo4y,tr r,r (er,r:yanxa xearr$rxaqhfi h crhnoBa xoxepexrHocr), raKa h 3a

chcreMara s HeiHara [HTerphpaHa qf,nocr. 3a BceKH MoAy, ca onrcaHh H3no/r3BaHhre

AaHHh, Ka(To h eKcnepr4MeHTa,n Hara MeroAororr4n, B paMKHTe Ha Korro ca 4e$r,rHrpaHr.r

MerphKh 3a oqeHKa xa eQexrranocrra 14 xaqecrBoro Ha npenopbHhre. .0,onraxrrerxo ce

pa3rnexAa npeAcraBf,Hero h st3Mor{Ht4 crparerhr4 3a BHeApFBaHe, o6sogngaxe h oLleHKa

Ha ,,hHTerpupaHara cnctema", B KoRTo MoAynr4re pa6orRr cbBMecrHo 3a reHephpaHe Ha

xpa xr nepcoHa nA3ApaHA npenop'bxr4. Oco6eHo BHuMaHhe e orAeneHo Ha cpaBHhre.neH

aHanH3 MexAy pa3^l4'rHl4 apxxTeKryp[, BKroqhTe.nHo Taxr4Ba, xohTo ca pa3rneAaHh I
Teoperh'{Hara 14 eKcnepr4MeHTaa Hara Qaaa, Ho He ca ra6paur aa $nxaaxara peanta3aqhn.
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ToBa n03Bo,nFBa o6ocHoBaH 360p Ha Ha fi-noAxoAF r4|4Te MoAen|4 3a npoAyKqhoHHa

ynorpe6a Bb3 ocHoea Ha eMnrphqHh pe3ynrarh.

nocraBeHara qen H 3aAa'ih B A[cepraqhoHHhf, TpyA cborBercrBar Ha nocr]4rHarrre

nphHoch, Kor4To ca onlcaH B l,t3BoAhTe Ha r,naBrTe RaTo pe3ynTaT oT t43creABaHhf,Ta,

npoBeAeHr or aBTopa.

5. Hay,{Hh nlnan xayuxonphnoxHx np}rHoo{ Ha AxcepraqxoHHxr rpyA

npeAcraBeHh ca Bc[qxo 10 npusoca, xor4To ca pa3AeneHr,r xa 2 xayvnu, 5 xayvxo-
nphnoxHr r 3 c nprnoxeH xapaxTep. Ctqrre ce orHacf,r KbM cneAHnre ABe rpyn[:
AOKa3BaHe C HOBh CpeACTBa Ha Cbl4eCTBeHO HOB|4 CTpaHh B CbqeCTByBaqh HayqHrl

npo6aerur A reoprl, h cb3AaBaHe Ha HoBr4 xaacrQrxaqrr, MoAenh, MeroAh Ha

h3cneABaHe, KoHcrpyKr-{h14, TexHororr14 ta T.H. CqhraM, qe npr4Hochre ca $oprvryrr,rpanr
TO'iHO h rl4 npreMaM 3a pearH 14 3HaqhMh

B aarope$epara 14 Ar4cepraq[oHHhf, rpyA ca Qoprvryrrpaxr cneAH!4re HayqH14, HayqHo-

nphno)KHh t4 nphroxeHh n ph Hocl4:

lTpuuocu c uoyteH xopaKmepi
- npepoxeHh ca ABa noAxoAa 3a My.nrr-erhxerHa xaacrSrxaqrn xa rao6paxexrn sa

crh.noBa cbrnacyBaHocr Ha npe3eHTaLlhh c aAanThpaHe Ha a.nrophTbM qpe3 eAHHeH MoAe,
n c rpaxcQoprvraqhn Ha npo6aerua qpe3 He3aBho4Mr 6rnapuu xnacrQrxaropr, xoiro
ochrypnBa no-4o6po npeo6yvaeane, ruaqa6npyemocr 14 x HTepnperhpyeMocr h ca no-
e$exruexr B ycnoBAA xa xe6aaaucrpaHh x/lacoBe;

- flpegaoxexa e ABy-xroHoBa apxrrexrypa Ha xoHBorror.lhoH Ha HeBpoHHa Mpexa 3a

oqeHKa Ha crxroBa cbrnacyoaHocr xa caaigoae B npe3eHTaqxl, l{onTo h3Brr4qa naparerHo
xapaKrep cTr4Kr4 or 4aa cna 4a, x3nor3Ba KoHKaTeHaq!4f, 14 Aonb.nHhle.nHh n,nblHh cnoeBe

3a no-npeqr3Ho MoAenhpaHe Ha B3al4MoBp'b3l{ Te u nocTrra no-Bhcoxa ToqHocT cnpf,Mo

KrachqecKh o4aMcKH HeBpoHHH Mpexh ,1 rpaAhql4oHHh MerpxKl4 xaro SSIM (Structural

Similarity lndex Measure) rrr ORB (Oriented FAST and Rotated BRIEF);

n pu Hocu c Hcryq Ho-n punov<eH xa po xmep :

- flpe4loxexa e MeroAo/rorhn 3a nepcoHarh3!4 paHr npenoplKh 3a npe3eHTaqrh 3a

paspa6oraaxe Ha nepcoHa/lh3h paHa chcreMa 3a npenop'bKr4, opheHTr4paHa KtM
no4o6pReane Ha npe3eHTaqhoHH rre yMeH[f, v st 3yanlara cbr.nacyBaHocr na cnafi4oae
qpe3 MeroAh Ha MauJhHHo r 4ta6oxo o6yveuue;

- flpe4roxex e noAxoA:a $oprurpare h crpyKrypr4paHe Ha KoMnrexcex na6op or
4axun, xofiro hHTerphpa pa3rHqHH h3ToqHhr-p4 h rhnoBe rnQopmaqrn, xeo6xo4urur aa

3rpaxAaHe Ha crcreMa 3a nepcoHa.flh3hpaH h npenopbxh 14 BKr]oqBa o6eg,runeaue ua

norpe6rrelcxr.r npo$nrr, aHorhpaHh npe3eHTallhh, yve6xur uarepranh 14 aBToreHep paHx

AAHHA;
- flpep,aoxexa e HoHqenryanHa paMxa Ha rHTerprpaHa chcreMa, xoru6rurpaqa

noBeAeHqecx14, c'bAbplKaTeneH I B143ya.neH aHa.nr43 Ha npe3eHTaqnn, HacoqeHa KbM

AbrrocpoqHo no4o6preane Ha n pe3eHra qhoHH hre yMeHhB xa norpe6rrear, r3rpaAeHa or
Tph ocHoaH!4 MoAyra: Pstyle Checker 3a aBToMarh3r4paHa oqeHKa Ha crh^oBa
xoxepeHTHocr, Presentation Checker 3a orxphBaHe xa npo6nerur x rpeuxh g cnaiAoae,
PAdvisor ga reHep!4paHe Ha nepcoHanh3hpaxr o6yurreauh npenop'bKh;

- npeMoxeHa e RoHqenryarHa apxhreKrypa Ha npenopbr{hrerHa cHcreMa 3a

npe3eHraqhh, c'bqeraBaqa rph ocHoBH!4 MoAy/la: Presentation Checker Service aa myarr-
er[(erHa xracrQuxaqun Ha cbAbpxarenHh H crpyKrypHr4 xapaxrepucnlKh, PStyle Checker

4



Service 3a oqeHKa Ha crhroBa ctrnacyBaHocr qpe3 hHoBar[BHa ABy-KnoHoBa
HoHBo.noqr4oHHa HeBpoHHa Mpex(a h Recommendation Engine c xra6pr,rgex npenoptqBaul
mo4ea, xoru6rxnpaq $rrrprpaHe no cbA'bpxaHhe t,, MauJhHHo o6yvexre.

- npeMox{eHa e MeroAororhn :a cr6rpane, aHorhpaHe r npe4o6pa6orxa xa

chHTern'{Hh h peanHn p,aHHh 3a crpyKrypHo-c'bAbpxarereH aHanv3 A crh,noaa

cbrnacyBaHocr Ha npe3eHTaqhA B ycr'oBAA Ha orpaHhqeHa Ha.nhi{Hocr xa ny6,nltvrut

MHO}l{eCTBa AaHHh;
llpunocu c npunorteH xdpoKmepi
- Cts4a4exu ca ABa cnellhan AzApaHA xa6opa or AaHHr: pt'lHo aHorhpaH Kopnyc or

912 peanHh crai4oae 3a crpykrypHo-cbAbp) arereH alanus n chHTerhqeH Ha6op or 6000
r:o6paxexrn 3a crt4lloBa cbrracyBaHocr c xoHTpon Blpxy Br3yanHh napaMerpr;

- Paspa6orex e npororxn Ha chcreMa 3a npenoptr{h 3a hHTerHreHTHo h
nepcoHa.lth3h paHo cb3AaBaHe Ha npe3eHraL{hh ,,Presentation Advisor" c eQexrrexa
hHrerpaLlrf, Me*(Ay MoAynHa apxhreKrypa, cbspeMeHHx MoAerh 3a MauJhHHo o6yvexne N

pealun norpe6ureAcKA HyxAh, Korro npeArara nepcoHarh3hpaHh npenopbKr 3a

no4o6pexre Ha cbAbpxaHneto u guza aa Ha npe3eHTaqrh, peanHo-BpeMeBu aHarn3 c
o6parna Bpb3Ka or norpe6rtelrre, Bb3MoxHocr 3a aAanraqhn xbM HoBh an3yanflA
craHAaptr4, e3hqr h rrnoBe npe3eHTaqhh;

- npeMoHeHa e qf,nocrHa MLOps rH$pacrpyKTypa 3a BHeApf,BaHe Ha chcreMara 3a

npenoptKr 3a ,tHTerllreHTHo h nepcoHa/l h3hpaHo ct3AaBaHe Ha npe3eHTaqhh, xosTo

Bx.ntoqBa xourefiHepusa qur, BepchoHrpaHe, aBToMarl4'.rHo 4enro aaxe 14 MoHhrophHr,
crparerHh 3a 14HKpeMeHTarHo ,r aKThBHo o6yveHre c BXluoqeHh MexaHh3Mh cpeqy
xaracrpoQaaxo :a6paarxe r ct6rpaxe xa norpe6rrercxa o6parxa Bpb3xa 3a 3arBopeH

qhKrn Ha no4o6peulre.
np eMaM TaKa onrcaHrre nphHocl4 r,1 cqr4TaM, qe ca o6ocxoeaHh H BanrArpaHh qpe3

peanHo BHeApnaaxe. Paspa6oreHara rHTe,nhreHTHa npenopb'rtaTenHa chcreMa hMa

npaxrhqecKa croiuocr 14 nprroxr4Mocr a o6paaoaarerxara r n poQecroHa/r Hara cpeAa

xaro eQexruaeu hHcrpyMeHT :a o6y,rexre h caMooqeHxa Ha npe3eHrall[oHHh yMeHrF,

npr4nolxt4M B yHl4Bepo4rercxx KypcoBe, o6yqrreaxr qeHrpoge x KopnoparhBHt4 o6y.lexrn..

6. OqeHKa 3a creneHTa Ha rrxqHoro yqacrhe Ha AgrcepraHra B nprHocrre

.tlh,{Horo yqacrre Ha AoKropaHra B AficepraqhoHHMA TpyA e f,cHo h3pa3eHo h

6escnopuo. Bc!4qKh ocHoBHt AAeA, MeroAAKu, anrophrMh h apxhreKrypHh petueHhn ca

pa:pa6orexr c ,rrhqHoro yqacrhe Ha AhcepraHTa h ca pe3ynrar or caMocroare,4Ha

qeneHacoqeHa Hay'{Ho-t43creAoBaTe/lcKa h npl4.noxHa 4efixocr. ,Qoxropaurtr y.lacrea

nprKo B: TeoperhqHhf, aHa/rr3 Ha npeAMerHara o6racr; SoprvryrrpaHero Ha npeMox(eHara

MeTOAO,nOrhfl 3a h3rpaxAaHe Ha npenopbqhTe.nHa ct4cTeMa; npoeKThpaHeTo, TexHu'{ecxaTa

peanri3aqr4f, t,t BHeApflBaHero xa co$ryepHara chcreMa; pa:pa6oraaHero h BHeApRBaHero

Ha anrophrMHTe, KaKTo h B eMnhpr4qHara liacr or h3cneAsaHero 14 aHar[34 Ha noryqeHhre

pe3ynrarh. Ha,nhqhero Ha caMocrofre.nxa ny6lnxaqrn h roBa, qe e nbpBh aBTop B

pa6orrre B c'baBTopcrBo e AoKa3arercrBo, qe Ahcepraqrf,Ta e.flhrrHo Aero Ha Mar. hHx,

Maprn Baaxoaa-Taxoaa.
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7. npeqeHxa Ha ny6rxxaqxxre no AhcepraqxoHHuf, TpyA: 6pofi, xapaxrep Ha

I3AaHIf,Ta, B KOXTO Ca OTneqaTaHlr

ABropxara e npeAcraor4na 6 ny5nnxatlnn no AhcepraqhoHHxn rpyA. Or rnx: 2 ca

ny6anxyeaxn B HayqHh xonQepexqr,tr, xaro 1 e hHAeKchpaHa B Scopus; r,r 4 e xayvxr,r

cnhcaHhA, raro 2 ce orrr4qaBar c hMnaNr $axrop (ctoraerHo B Q1 r,r Q4) ra ran4exchpaHr B

Scopus h WoS, 1e caMo hHAeKo4paHa B Scopus, a 1e a cnhcaH,4e or HaqhoHanHh,

pe$epeHrer cnt.lcbx Ha crspeMeHHh 6trrapcxr,r HayqHh x3AaHhf, c HayqHo peqeH3hpaHe.

Or ny6arxaqnrre 2 ca carvrocroArenln A 4 ca c ABaMa aBToph - B cbaBropcrBo c HayqHhfl

pbKoBoAhrer. B'ue ac!4qx!4 ny6arxaqrn AoxropaHTKara e nbpBr4 aarop e xefiHrre pa6orh B

cbaBTopcTBo.

tly6luxaqrrre Ha AoKTopaHTa orpa3eBar ocHoBHhre pe3yrran4 h npAHocA, nonyqeHh

npt,l n3rorBnHero Ha A]4cepraqhoHH r4f, TpyA. Koarqecrsoro h KaqecrBoro na ny6nrxaqnrre

orroBapnr Ha H3hcxBaHero 3a 3aqhra Ha Ahcepraqhs aa o6paaoearelHa h HayqHa creneH

,,4oxrop" cbr.nacHo flpaauaxrx 3a ycroBr4flTa h peAa 3a npr4o6ueaue Ha HayqHh creneHx B

TexxrqecxrR yHhBepchrer - CoQhr.

8. l4snoaagaxe Ha pe3yrrarxre or AxcepraquoHHlf rpyA B HayqHara r coqrarHara

npaKT14xa

npeAnox(eHara h pa3pa6oreHara rHTe.nhreHTHa npenopbrr l4TerHa chcreMa 14Ma

npaKThqecxa crofisocr h npu,nox{r4Mocr B o6pa3oBare nHara A npoSecroxanxara cpeAa

Karo eOeKTfiBeH [HcrpyMeHT 3a o6yleHre 14 caMooqeHxa Ha npe3eHTaqhoHHr4 yMeH]4fl,

npr4.noxl4M B yHhBepchrercxl4 xypcoBe, o6yvnrenxr qeHTpoBe t,t KopnoparhBHh o6yvexnn.

MoAynHara apxrireKrypa r !43no.n3BaHero Ha cbspeMeHHh MLOps no4xo4h no3Bo.nflBar

necHo BHeApfBaHe B peanHa cpeAa xaTo caMocTof,Te.nHo nphnoxeHhe t4nu KaTo MoAyn

!4HrerphpaH B nnarQopMr4 3a e,neKrpoHHo o6yveure h hHcrpyMeHTh 3a ct3AaBaHe Ha

npe3eHrallr4r4. llpoaegexure excnepxMeHTr4 AoKa3Bar eQexrrenocrra, HaAer{AHocrra h

ycrofivraocrra Ha crcreMara npl4 peanHx ycAoBAA, Koero norBtpxAaBa nphlox{r4Mocr 14

noTeHqhan 3a 6'bAeqo pa3uJxpsBaHe a 4pyrr 4ome Hh Ha Bh3yanHaTa xoMyHa4xaqhB h

ArrHra.nHoro o6yqeHhe.

9. OqeHKa Ha cborBercrBxero Ha agropeQepara c r3rcxBaHrfra 3a x3roraf,Hero My,

KaxTo u Ha aAeRBaTHocTra Ha orpa3naaHe Ha ocHoBHxTe nonoxeHh, H npxHocxTe Ha

AxcepraqxoHHxn ?pyA

llpe4craeexrRr aerope$epar e s o6e^^ or 32 crp. reKcr, crpyKryphpaH B nbpBa qac? -

o6r.rla xapaxrep!,rcruKa Ha AhcepraqroHHr4n rpyA; BTopa qacr - cb4bpxaHre Ha

AhcepraqhoHHr4n TpyA, BKntoqBaqa 4 raaex 3a peulaBaHe xa Qopmyarpanhre ocHoBHh

3aAaqh Ha ArcepTaqhoHHr4 TpyA; 3aKnlo'{eHhe; cnl4c]R Ha ocHoBHh.re nphHoch h cnhc'bK Ha

ny6nrxaqunre no Ahcepraql4nra. noco,reHx ca Bch,.rKhre 6 6p. ny6anxaq H Ha AoKropaHra
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no Aucepraq,4oHHr4f, rpyA. Horuepara Ha $rrypr.rre, ra6arqrre r Qoprvrynrre e

aarope$epara cborBercrBar Ha re3r4 B AncepraqroHHr4n rpy4. AeropeQeparbr 3aBbpr.t.tBa c

pe3pMe Ha aHr,nh cKh e3IK.

Aarope$eparur orpa3nBa cbAbpx{are/rHo cblqecrBeHr MoMeHTri or AxcepraqhoHHhf,

Tpy& cna3eHh ca h3r4cKBaHhf,Ta B cborBercrsr4e c o6pa3eqa 3a h3rorBrHe Ha

aBTopeoeparhre no AHcepraqhoHHhre TpyAoBe a TY - Co$rn.

10. Mxexrn, npenopbxx r 6eaexxu

AhcepraqroHHr4nT TpyA noxa3Ba ronnM o6eM Ha r43BbpuJeHh HayqHh h3creABaHhs h

cBhAerercrBa 3a Ao6po no3HaBaHe Ha npeAMerHara o6racr, xaxro r ga cnoco6xocrra xa

AOKTOpaHTa Aa npOBeX{Aa CaMOCTORTeIHI HayqHU h3cneABaHhf,, KOhTO Aa HaMhpaT

npaKrhqecKara pearr3aqrf, x anpo6aqhn Ha npeAnoxeHlre peuJeHhf, B pea.lHa pa6orHa

cpeAa.

Enx npenoptvar Ha AoifiopaHra Aa He cnhpa r Aa npoAbnxr c ny6arxaqronxara cr

4e xocr Ha nocreABaullr h3creAoBaTercxr'l pe3yrTaTrie B ra3h aKrya,oHa h nepcneKThBHa

xayv xa o6nacr.

PE(EH3EHT:

flpod. A-p rxx. Pymex Tpu$ouoa
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11. 3axrpqexre c ncHa noroxlrrenna unn orpxqarerHa oqeHxa Ha AxcepraqxoHHxr

TPYA

Cle4 aanosxaaaHe c npeAcraBeHr4re AoKyMeHru n Aucepta\AoHHr4r rpyA, KaKro h

cbA'bpxaqhTe ce B Hero HayqHx, Hay'r Ho-n pl4,Ilox{Hx t4 npuno>+<HA nprHocH, cqrTaM, '{e Te

ca B axryanHa uaylHa o6nacr H noxa3Bar cnoco6uocr 3a caMocroflTerHo peuaaaHe Ha

hHxeHepHh 3aAa'{t4.

flpe4craaexrre Marepr4ar,4 or Mar. l,rHx{. Mapnn Blaxoaa-TaKosa yAoBrerBopf,Bar

Bo4t{ttx r43r4c(BaH}4R Ha 3axox aa pa3ahr}tero Ha axaAeMuqHht cbcra B e Peny6nrxa

E'uaraprn, llpaanaxrx 3a HeroBoro npn.naraHe u flpaaraxrx 3a ycnoBr4nTa x peAa 3a

npm4o6ueaHe Ha HayqHh creneHn B ry-Co$hr.
Bchqxo roga Mr AaBa ocHoBaHI4e Aa AaM noroxr,trelxa oqeHXa Ha ArcepraqhoHHhB

rpyA h Aa npeA/rolxa Ha yBaxaeMoro HayqHo xyph Aa nprcrAh 06pa3oBarenHara h HayqHa

creneH,,Aoxrop" na r'aar, uHrx, Mapr,rn flerpoaa Baaxoaa-Taxosa a o6aacrra Ha Bhcuero

o6pasoeaure 5. Texxrqecxu nayxr,r, IlpoQecraoHanHo HanpaBnesre: 5.3. KoMyHhKaqhoHHa

fi (oMntorbpHa rexHr4xa, HayqHa cneq!4anxocr: Crcreanr c h3KycrBeH hHTe.ne(T.



REVIEW

on the dissertation for the acquisition of the educational and scientific degree "Doctor"
Author of the dissertation: MSc. Eng. Maria Petrova Vlahova-Takova

Topic of the dissertation: "Methods and algorithms for personalized recommendation
systems"

Reviewer: Prof, Dr. Eng, Roumen lvanov Trifonov

The review is submitted in accordance with the order of the Rector of TU Sofia No.: OIH-5.3-

60 of 21.77.2025 and the protocol for participation in meetings of the scientific jury on the
procedure for acquiring the educational and scientific degree Doctor in the professional

field: 5.3. Communication and computer technology and scientific specialty.

1. Relevance ofthe problem developed in the dissertation in scientific and applied terms.
Degree and levels of relevance ofthe problem and specific tasks developed in the
dissertation

The dissertation deals with a current scientific problem, namely personalized

recommendation systems based on machine and deep learning, applicable in the field of
visual communication and training. The development of a personalized recommendation
system in the field of presentations not only contributes to the development of intelligent
educationaltechnologies, but also has a potential impact on increasing visual literacy,

communication effectiveness and presenter confidence. The practical focus and

implemented software solutions further enhance the relevance and applied value of the
d issertation.

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

The doctoral student demonstrates a thorough and systematized knowledge of the
researched issue. The theoretical part shows good awareness of the current state, features,

challenges and development of personalized recommendation systems. The analysis of the
scientific sources in the presented work gives me reason to claim that the doctoral student
knows the current state of the problem in depth and on this basis correctly formulates the
goal and tasks of the dissertation.
The goal of the dissertation is to design, develop and validate a personalized

recommendation system that uses modern approaches from the field of machine and deep
learning for analysis and improvement of presentations through intelligent, explainable and

educationalfeedback.
The doctoral student Maria Vlahova-Takova skillfully combines theoretical knowledge with
real data, analysis and an implemented system, which shows a very good orientation in the
subject and the ability for independent scientific and applied work.

3. Compliance of the selected research methodology with the set goal and tasks of the
dissertation
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The selected research methodology fully complies with the set goal and formulated tasks of
the dissertation. The author applies a complex and systematic approach that combines

theoretical analysis, formalization of processes, algorith mization and practical

implementation through the development and implementation of a software system. This

approach is adequate to the researched issues, which require both conceptual
understanding and applied engineering solutions.

The research methodology was selected in accordance with the set goal and tasks of the
dissertation. The following scientific methods were used in the development: Study of
literary sources; Theoretical study of methods and algorithms for machine and deep

learning with application in recommendation systems; Comparative analysis and synthesrs

of hybrid architectures of deep neural networks for identifying visual, structural and style
problems in presentations and generating personalized training recom mendations; Design

and implementation of a prototype of a recommendation system for analyzing and

improving presentations through intelligent. explainable and learning feedback; Conducting

experiments for evaluation, validation and verification of the proposed methodology and

hybrid architectures for a personalized recommendation system; Statistical methods for
processing and presenting the obtained experimental results.

The selected and used research methods are appropriate and sufficient to ensure the
achievement of the contributions formulated in the conclusion of the dissertation.

4, Brief analytical description of the nature and assessment of the reliability of the
material on which the contributions of the dissertation are built

The dissertation is 197 pages long, including an introduction, four chapters for solving the
formulated main tasks, a list of the main contributions, a list of publications on the
dissertation and literature used. A total of 143 literary sources are cited, all in Latin. The

work includes a total of 42 figures and 24 tables.

The first chapter reviews the current state, features. challenges and development of
personalized recommendation systems. The main methods are analyzed - from classical

heuristic and collaborative approaches to modern neural and context-dependent models.

The second chapter presents a methodology for building a recommender system, combining

consistent data, behavioral characteristics and visual analysis, in order to improve
presentation skills through personalized training recommendations. lt also includes a

description of the metrics used to assess the effectiveness of individual modules.

Chapter three describes the design, technical implementation and implementation of the

Presentation Advisor system. The modular architecture of the system is presented, including

a module for visual qualification of slides; a module for assessing style coherence between
slides; a module for generating personalized recommendations. The chapter examines the
processes of visual feature extraction, model training and communication between

components via APl. Particular attention is paid to the approach to implementing the
system: containerization with Docker, coordination of components via Docker Compose,

integration wlth TensorFlow Serving, as well as the implementation of a RESTful API for
accessing recommendations are described. Automation and monitoring options via Cl/CD,

Prometheus and Grafana are also considered. A description of the user scenario of using the
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system is also included - from loading a presentation to receiving training
recom mendations, as well as the data with which each of the modules is trained.
Chapter four is dedicated to the empirical part of the study and presents in detail the
planning, implementation and analysis of experiments for validating the "Presentation
Advisor" system. The chapter comprehensively traces the entire process - from the
formulation of the experimental framework to the interpretation of the results - both for
the individual modules (visual qualification and style coherence) and for the system in its

integrated entirety. For each module, the data used are described, as well as the
experimental methodology, within which metrics for assessing the effectiveness and quality

of recommendations are defined. Additionally, the presentation and possible strategies for
implementation, updating and evaluation of the "integrated system" are considered, in

which the modules work together to generate final personalized recommendations.
Particular attention is paid to a comparative analysis between different architectures,

including those that were considered in the theoretical and experimental phases, but were

not selected for the final implementation, This allows for a justified choice of the most

appropriate models for production use based on empirical results.

The goal and tasks set in the dissertation correspond to the contributions achieved, which

are described in the conclusions of the chapters as a result of the research conducted by the

author.

5. Scientific and/or applied scientific contributions of the dissertation work

A total of 10 contributions are presented, which are divided into 2 scientific, 5 scientific-

applied and 3 of an applied nature. They belong to the following two groups: proving with
new means significantly new aspects of existing scientific problems and theories, and

creating new classifications, models, research methods, constructions, technologies, etc. I

believe that the contributions are formulated accurately and I accept them as real and

significant

The following scientific, applied scientific and applied contributions are formulated in the
abstract and the dissertation work:

Contributions of a scientific nature:

- Two approaches for multi-label classification of images for stylistic consistency of
presentations with adaptation of the algorithm through a single model and with
transformation of the problem through independent binary classifiers are proposed, which

provides better retraining, scalability and interpretability and are more effective in

conditions of unbalanced classes;

- A two-branch architecture of a convolutional neural network for assessing the stylistic
coherence of slides in a presentation is proposed, which extracts features from two slides in

parallel, uses concatenation and additional dense layers for more precise modeling of
relationships and achieves higher accuracy compared to classical Siamese neural networks

and traditional metrics such as SSIM (Structural Similarity lndex Measure) or ORB (Oriented

FAST and Rotated BRIEF);

Contributions of a scientific and applied nature:
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- A methodology for personalized presentation recommendations is proposed for
developing a personalized recommendation system oriented towards improving
presentation skills and visual coherence of slides using machine and deep learning methodsj
- An approach is proposed for forming and structuring a complex data set that integrates

various sources and types of information necessary for building a personalized

recommendation system and includes the unification of user profiles, annotated
presentations, training materials and autogenerated data;
- A conceptual framework of an integrated system combining behavioral, content and visual

analysis of presentations is proposed, aimed at long-term improvement of users'

presentation skills, built from three main modules: Pstyle Checker for automated
assessment of style coherence, Presentation Checker for detecting problems and errors in
slides, PAdvisor for generating personalized training recommendations;
- A conceptual architecture of a presentation recommendation system is proposed,

combining three main modules: Presentation Checker Service for multi-label classification of
content and structuralfeatures, PStyle Checker Service for assessing style coherence using

an innovative two-branch convolutional neural network and Recommendation Engine with a

hybrid recommendation model combining content filtering and machine learning.
- A methodology is proposed for collecting, annotating and preprocessing synthetic and real

data for structural-content analysis and style coherence of presentations in conditions of
limited availability of public data sets;

Applied contributions:
- Two specialized datasets were created: a manually annotated corpus of 912 real slides for
structural-content analysis and a synthetic set of 6000 images for stylistic consistency with
control over visual parameters;

- A prototype of a recommendation system for intelligent and personalized presentation

creation "Presentation Advisor" was developed with effective integration between modular

architecture, modern machine learning models and real user needs, which offers
personalized recommendations for improving the content and design of presentations, real-

time analysis with user feedback, the ability to adapt to new visual standards, languages and

presentation types;
- A complete MLOps infrastructure was proposed for implementing the recommendation
system for intelligent and personalized presentation creation, which includes

containerization, versioning, automatic deployment and monitoring, strategies for
incremental and active learning with mechanisms against catastrophic forgetting and

collection of user feedback for a closed loop of improvement.
I accept the contributions described above and believe that they are justified and validated

through real implementation. The developed intelligent recommender system has practical

value and applicability in the educational and professional environment as an effective tool
for training and self-assessment of presentation skills, applicable in university courses,

training centers and corporate training.

6. Assessment of the degree of the personal participation of the doctoral candidate in the
contributions
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The personal participation of the doctoral candidate in the dissertation work is clearly

expressed and indisputable. All basic ideas, methodologies, algorithms and architectural
solutions have been developed with the personal participation of the doctoral candidate

and are the result of independent purposeful research and applied activity. The doctoral
candidate participates directly in: the theoretical analysis of the subject area; the
formulation of the proposed methodology for building a recommender system; the design,

technical implementation and implementation of the software system; the development
and implementation of the algorithms, as well as in the empirical part of the research and

the analysis of the results obtained. The presence of an independent publication and the
fact that he is the first author in the works in co-authorship is proof that the dissertation is
the personalwork of M. Eng. Maria Vlahova-Takova.

7. Assessment of publications on the dissertation: number, nature ofthe publications in
which they were printed

The author has presented 6 publications on the dissertation. Of these: 2 have been
published in scientific conferences, with 1 indexed in Scopus; and 4 in scientific journals,

with 2 distinguished by an impact factor (respectively in Q1 and Q4) and indexed in Scopus

and WoS, 1 is only indexed in Scopus, and 1is in a.journal from the National Reference List

of Contemporary Bulgarian Scientific Publications with Scientific Review. Of the publications,

2 are independent and 4 are with two authors - in co-authorship with the scientific
supervisor. ln all publications, the doctoral student is the first author in her co-authored

works.

The doctoral student's publications reflect the main results and contributions obtained in
the preparation of the dissertation. The quantity and quality of the publications meet the
requirement for defending a dissertation for the educational and scientific degree "doctor"
according to the Regulations on the conditions and procedure for acquiring scientific

degrees at the Technical University - Sofia.

8. Use of the results of the dissertation in scientific and social practice

The proposed and developed intelligent recommender system has practical value and

applicability in the educational and professional environment as an effective tool for
training and self-assessment of presentation skills, applicable in university courses, training
centers and corporate training. The modular architecture and the use of modern MLOps

approaches allow easy implementation in a real environment as a standalone application or
as a module integrated into e-learning platforms and presentation creation tools. The

experiments conducted prove the effectiveness, reliability and sustainability of the system

under real conditions, which confirms its applicability and potential for future expansion

into other domains of visual communication and digital learning.

9. Assessment of the compliance of the abstract with the requirements for its preparation,

as well as the adequacy of reflecting the main points and contributions of the dissertation
work

The submitted abstract is in a volume of 32 pages. text, structured in the first part - general

characteristics of the dissertation work; second part - content of the dissertation work,
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including 4 chapters for solving the formulated main tasks of the dissertation work;
conclusion; list of main contributions and list of publications on the dissertation. All 6
publications of the doctoral student on the dissertation work are indicated. The numbers of
the figures, tables and formulas in the abstract correspond to those in the dissertation work.

The abstract ends with a summary in English.

The abstract reflects substantively essential moments of the dissertation work, the
requirements in accordance with the template for preparing abstracts on dissertation works

at TU - Sofia are met.

10. Opinions, recommendations and notes

The dissertation demonstrates a large volume of scientific research and evidence of good

knowledge of the subject area, as well as the ability of the doctoral student to conduct

independent scientific research that will find practical implementation and testing of the
proposed solutions in a real work environment.
I would recommend that the doctoral student not stop and continue with his publication

activity of subsequent research results in this current and promising scientific field.

11, Conclusion with a clear positive or negative assessment ofthe dissertation work

After familiarizing myself with the submitted documents and the dissertation work, as well
as the scientific, scientifically applied and applied contributions contained therein, I believe

that they are in a current scientific field and show the ability to independently solve

engineering problems.

The materials presented by M.Eng. Maria Vlahova-Takova satisfy all the requirements of the
Act on the Development of the Academic Staff in the Republic of Bulgaria, Regulations for its
implementation and Regulations on the conditions and procedure for acquiring scientific
degrees at TU-Sofia.

All this gives me reason to give a positive assessment of the dissertation work and to
propose to the esteemed scientific jury to award the educational and scientific degree

"doctor" to M.Eng. Maria Petrova Vlahova-Takova in the field of higher education 5.

Technical sciences, Professional field: 5.3. Communication and computer technology,
scientific specialty: Systems with artificial intelligence.

Dalet 72.01..2026 REVIEWER:

Prof. Dr. Eng. Roumen Trifonov
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