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PENEH3USA

BbpXY AUCEPTALMOHEH TPYA 3a npuaobueaHe Ha obpasosaTenHa U HayyHa cTeneH ,AoKTop”
ABTOp Ha AUCEPTALMOHHUA TPYA: Mar. MHX. Mapus Merposa Bnaxosa-Takosa

Tema Ha gucepTaunoHHUA TpyAa: ,MeToan u anroputmu 3a NepcoHanM3MpaHun cUcTeMm 3a
npenopbKku”

PeueHseHT: npod. A-p uHX. PymeH MBaHoB TpudoHoB

PeueH3uATa e npeAcTaBeHa CbrnacHo 3anoses Ha Pektopa Ha TY Codua Ne: OXK-5.3-60
ot 21.11.2025 r. 1 NPOTOKOA 3a y4acTMe B 3acefaHMA Ha HAy4YHOTO XypK No npoueaypara 3a
npuaobusaHe Ha obpasosaTenHa WM Hay4yHa CTeneH AOKTop no npodecuoHanHo
HanpasneHue: 5.3. KOMyHMKaUMOHHA M KOMMIOTbpHA TEXHWMKA WM HayyHa crneumanHoct
CUcTeMM C M3KYCTBEH MHTENEKT

1. AKTyanHocT Ha pa3paboTBaHuMA B AMCEPTALMOHHUA TpyA npobnem B HayyHo W
HayYHOMPUAOXKHO OTHoweHue. CTeneH M HUBA Ha aKTyanHocTTa Ha npobnema u
KOHKpeTHUTe 3aga4un, pa3paboTeHu B aucepraymaTta

AvcepTauMoHeH TPyA Ce 3aHMMaBa C aKTyaseH Hayy4eH npobnem, a WMeHHO
NepCcoHaNU3MPaHN CUCTEMM 33 NPenopbku, HasnpaHM Ha MaWMHHO U Abnboko obyyerue,
NPUMAOXUMKM B 0BNacTTa Ha BM3yanHaTa KOMyHWKaumsa uM obyyeHue. PaspaboTtBaHeto Ha
CACTEMA 33 NEepCcoHaNM3npaHu Npenopbku B cdepata Ha Npes3eHTauuMuTe He Camo
[OMPUHACA 33 Pa3BUTUETO Ha WHTENWUreHTHUTE 06pa3oBaTeNHU TEXHONOTMW, HO M UMa
NOTEHUMANHO Bb3AeNCTBME BbPXY NOBULIABAHE HA BM3yanHaTa rpaMoTHOCT, epeKTUBHOCTTA
Ha KOMYHWKaUMATa M YBEPEHOCTTa Ha npe3eHTaTopuTe. [paKTU4eckata Haco4YeHOCT W
BHeApeHUTe codPTyepHU pelleHUA AONBAHUTENHO 3aCMNBAT aKTYa/IHOCTTa M NPUIOKHaTa
CTOMHOCT Ha AUCEPTALMOHHNUA TPYA,

2. CreneH Ha no3HaBaHe CbCTOAHUETO Ha Npobnema M TBOpYECKa MHTepnpeTauua Ha
NUTepaTypHUA matepuan

[OKTOPaHTBT [AEeMOHCTpMpa 3aAbAB0YEHO W CMCTEMATM3MPAHO MNO3HaBaHe Ha
uscneasaHarta npobnematvka. TeopeTUyHaTa 4acT Nokassa Ao6pa 0CBEAOMEHOCT OTHOCHO
CbBPEMEHHOTO CbCTOSHME, O0COBEHOCTUTE, Mpeav3BMKATeNCTBaTa W PasBUTUETO Ha
NepcoHanu3MpaHuTe CUCTEMM 3a NPENopPbKM. HanpaBeHMAT aHANN3 Ha HAaYYHUTE M3TOYHMLUM
B NpeacTaBeHaTta pa3paboTka My AaBa OCHOBaHWE A3 TBbPAA, Y€ AOKTOpPaHTKaTa no3Hasa
CbBPEMHHOTO CbCTOAHUE Ha Npobnema B AbnBoYMHa M Ha Tasu Basa dopmyanpa NpasuaHO
LeNTa U 334a4MTe Ha AUCePTaLMOHHWA TPYA,



LlenTa Ha AucepTauMOHHMA Tpya e A4a npoektupa, paspabotm W Banuaupa
NepcoHanM3MpaHa NpenopbyMTeIHa CMCTEMA, KOATO M3MON3Ba CbBPEMEHHM NOAXOAM OT
obnacTra Ha MAWMHHOTO M AbnboKoTo obyyeHue 3a aHaAM3 w nogobpasaHe Ha
NPe3eHTalUMKn Ypes UHTENUreHTHa, 0BACHMMA M 0ByunTeNHa 0BpaTHa BPb3Ka.

[okTopaHTeT Mapua Bnaxosa-TakoBa yMeno Cb4eTaBa TEOPETUYHM 3HAHMA C peasiHu
A3aHHW, aHaNM3M WM BHeEApEeHa CUCTeMa, KOETO MNOKa3Ba MHoro aobpa opueHTauua B
MaTepuATa U CNocobHOCT 338 CAaMOCTOATENIHA Hay4YHO-NPUNOXKHa paboTa.

3. CvoTBeTcTBMe Ha u3bpaHata MeToAMKa Ha U3cNeaBaHe C NOCTaBeHaTa Lien U 3agauu
Ha AUCepPTaUMOHHMA TPYA,

M3bpaHaTa MeTOAMKa Ha M3cneaBaHe B NbAHA CTEeNeH CbOTBETCTBA Ha NOCTaBeHaTta uen
n bopmyanpaHuTe 3a4ayvM Ha AMCEPTALMOHHMA TpyA. ABTOPBT Npuaara KOMMAEKCEH U
CUCTEMEH NOAX0A, KOWTO CbyeTaBa TeOpPeTHYeH aHanu3, Gopmanusauus Ha npouecw,
anropuTMM3aLMA M NpPaKTUYecKa peanus3auua 4pe3 paspaboTBaHe W BHeApPsABaHE Ha
copTyepHa cuctema. To3mM NogxoAd e afeKBaTeH Ha M3cneaBaHata npobnematuka, KOATO
M3MCKBA €AHOBPEMEHHO KOHLUENTYaNHO OCMMUCNAHE U NPUNOKHO-UHIKEHEPHN PeLUeHMA.

MeTogmMKaTa Ha M3cneaBaHe e u3bpaHa B CbOTBETCTBME C NOCTAaBEHATA Wen U 3343a4M Ha
aunceptaumaTa. Npu paspaboTkata ca M3NON3BaHUTE CAefHUTE HaydHU meTogu: MpoyyBaHe
Ha NUTepaTypHU U3TOYHUUW; TeOpeTUYHO U3cneaBaHe Ha MeToAN U aNTOPUTMM 338 MALLMHHO
¥ obnboKo 0by4yeHMe C NPUNOKEHWEe B CMCTEMM 33 Npenopbku; CpaBHUTENEH aHanu3 U
CUHTE3 Ha XMOPMAHW aPXMTEKTYPU HA AbNOOKM HEBPOHHU MpPEXM 33 UAEHTMOULUMPAHE Ha
BM3yaNnHW, CTPYKTYPHM W CTUNOBM npobnemu B nNpeseHTauMm W reHepupaHe Ha
nepcoHanuanpaHu obyumTenHm npenopuku; NpoekTupaHe U UMNAEMEHTALMA Ha NPOTOTUN
Ha cMCTeMa 3a NPenopbKM 3a aHanu3 K noaobpsasaHe Ha Npe3eHTaUUKU Ypes UHTeAUreHTHa,
obacHuma n obyuutenHa obpaTHa Bpb3Ka; [poBeXAaHe HAa EeKCNepMMEHTM 3a OUEHKA,
BanMAauua 1 sepudPpmMKaumna Ha NpesoXKeHaTa MeToa0N0TUA U XMOPUAHWU apXUTEKTYpU 3a
nepcoHann3aMpaHa cucTtema 3a npenopbku; CraTucTMHeckn metoaum 3a obpabotka u
npeAcTaBAHe Ha NONYYEHUTE eKCNePUMEHTANHU pe3ynTaTu.

NopbpaHuTe ¥ M3NON3BaHM METOAM Ha M3CneABaHe ca NOAXOAAWM U AOCTaTbYHM 33
OCUTYpABaAHE Ha MNOCTUraHeTo Ha GOPMYAMPaHUTE MNPUHOCKM B 3aKNKYEHMETO Ha

ANCEPTALMOHHMA TPYA,.

4. KpaTka aHa/IMTUYHA XapaKTEePUCTUKA HA eCcTecTBOTO M OLEeHKa Ha A0CTOBEPHOCTTa
Ha maTepuana, BbpXy KOUTO ce rpaaAT NPUHOCUTE HA AUCEPTALUOHHUA TPYA

OucepTayMoHHMAT TpyAa e 8 obem oT 197 cTpaHuumM, KaTo BKIKOYMBA YBOA, YETUPM MaBK
3a pewasaHe Ha GOpMynMpaHUTE OCHOBHM 334a4M, CNMCBK Ha OCHOBHUTE NPUHOCK, CMUCHK
Ha nybauMKauuuMTe NoO guceprayuMAaTa M M3Non3BaHa nAutepatypa. Lntupanm ca obwpo 143



NUTEPaTypPHU M3TOYHULK, BCUYKUTE Ha NaTUHMUA. PaboTtaTta BkauBa 0bwo 42 durypu u 24
Tabauun.

MbopBa rnasa npasu nperneg Ha CbBPEMEHHOTO CbCTOAHWE, ocobeHocTuTe,
npegusBuKaTencTBaTa M PasBUTMETO Ha NEPCOHANN3UMPAHUTE CUCTEMMU 33 MNPENOPbLKU.
AHanU3MpaHU ca OCHOBHUTE METOAM — OT KAACUYECKUTE EBPUCTUYHW M KOoNabopaTUBHM
noaxoAun A0 CbBPeMEHHUTE HEBPOHHWU N KOHTEKCTHO-3aBUCMMKU MOAENN.

Bbe BTOpa rnaBa ce npeacTaBA MeTOAO/IOMMA 33 M3rpakhaHe Ha npenopbyuTesHa
CUCTEMA, CbYeTaBalla NocNef0BaTeNHM LAHHW, MOBEAEHYECKN XapaKTEPUCTUKM U BU3yaneH
aHanus, c uen nogobpaABaHe Ha nNpe3eHTaUMOHHWUTE YMEHMA 4Ype3 MnepcoHanu3vMpaHu
0byynTENHU NPEnopbKU. TA BKAKOYBA U ONUCAHUE HA METPUKUTE, KOMTO Ce M3NON3BaT 33
oueHABaHe Ha epeKTUBHOCTTA Ha OTAE/NHUTE MOAY/H.

TpeTta rnasa onucea NPOEKTUPAHETO, TEXHUYECKaTa peannsaumns U BHeAPABAHETO Ha
cuctemarta Presentation Advisor. MpeacTtaBeHa e moay/HaTa apxXUTEKTypa Ha cucTemara,
BKNKOYBALLA MOAYA 32 BU3yanHa KBanudpuKauma Ha cnanaose; MoAyA 33 OUEHKa Ha CTUAoBa
KOXEPEHTHOCT MEXAY CNalgoBe; MOAYA 33 reHepupaHe Ha NepcoHaIN3MpPaHU NPEnopPbHKAM.
FnasaTa pasrnexja NpPoLECUTE NO U3BAMYAHE Ha BU3Ya/IHN XapPaKTEPUCTUKM, 0DyyeHne Ha
MOAENNTE U KOMYHWKaAUMA Mexay KomnoHeHTuTe u4pe3 APl. OcobeHo BHMMaHue e
OTAENeHO Ha NoAXoAa 3a BHeApABaHE Ha CMCTEMAaTta: OnuMcaHa € KOHTeMHepusauuaTa C
Docker, KoopauHupaHeTo Ha KomnoHeHTuTe 4pe3 Docker Compose, uMHTerpaymaTta c
TensorFlow Serving, Kakto 1 peanusaumata Ha RESTful APl 3a goctbn Ao npenopbKuTe.
PasrnepaHu ca v Bb3MOXHOCTM 33 aBTOMAaTU3aLUMA MU MOHUTOPUHT Ypes CI/CD, Prometheus u
Grafana. BknioyeHO € M onucaHWe Ha NOTPebMTENCKUA CUEHapWili Ha M3NOA3BaHe Ha
cucTemata — OT 3apeAaHeTo Ha npes3eHTauua [0 NoAy4yaBaHeTo Ha o0byyutenHu
NPenopbKKU, KaKTO U AGHHUTE C KOMTO e 0ByYeH BCEKK OT MoayauTe.

YeTBbpTa rNaBa e NocBeTeHa Ha eMnMpUYHaTa 4acT OT M3cneaBaHeTo M MpeacTasa
AETAWNHO NNAHUPAHETO, NPOBEXAAHeTO U aHaNW3a Ha EKCNEPUMEHTM 33 BanuAupaHe Ha
cuctemarta “Presentation Advisor”. Mnasata npocnegnasa M34epnaTtenHo uenua npouec — ot
dbopmynupaHe Ha eKcnepuMmeHTanHaTa pamMKka 40 UHTEpPNpPeTaLna Ha pe3ynTaTuTe — KakTo 33
OTAENHUTE MOAYNU (BM3yanHa KBanMOMKaUMA U CTUIOBA KOXEPEHTHOCT), Taka M 3a
cMCTEeMaTa B HelHaTa MHTerpupaHa UANoCT. 33 BCEKM MOAYN Ca ONUCAHM MU3NON3BAHUTE
O3HHW, KaKTO M eKCnepMMeHTanHaTa MeToA0N0MMA, B PaMKUTE Ha KOATO ca AeduHUpaHu
METPMKM 33 OLEHKa Ha epEeKTUMBHOCTTA M KayecTBOTO Ha npenopubkute. JonbAHUTENHO ce
pasrnexaa npeAcTaBAHETO M Bb3MOXKHM CTpaTernun 3a BHeapaBaHe, 06HOBABAHE U OLEHKA
Ha ,MHTerpupaHaTa cuctema”, B KOATO moaynute paboTAT CbBMECTHO 3a reHepupaHe Ha
KpalHW nepcoHanusnpaHu npenopbku. OcobeHo BHUMaHWe e OTAeNeHO Ha CpaBHUTEeNeH
aHaNU3 MeXay pas/IMyHK apXUTEKTYpPW, BKIOYMTENHO TakKMBa, KOWTO Ca PasrnefaHu B

TEOpEeTUYHATa U eKCnepuMeHTanHaTa ¢asa, HO He ca M3bpaHu 3a GUHaNHATa peanusauus.



ToBa no3sonaBa 060ocHOBaH M360p Ha HAW-NOAXOAALWMTE MOAENWM 33 MNPOAYKUMOHHA
ynotpeba Bb3 OCHOBA Ha EMMUPUYHK PE3YNTaTH.

MocTaseHaTa UeAn M 334ayu B AMCEPTaLMOHHMA TPYA CLOTBETCTBAT Ha MOCTUrHaTMTE
NPUHOCK, KOMUTO Ca ONUCaHW B M3BOAMTE Ha FNaBUTE KaTo Pe3ynTaT OT U3CNenBaHWATa,

npoeeaeHn OT aBTopa.

5. Hay4yHu u/MAM HayuHONPUNOKHM NPUHOCU HA AUCEPTALMOHHMA TPYA,

MpeactaseHM ca BCMYKO 10 NpWHOCA, KOMTO Ca pasfeneHn Ha 2 HayydHW, 5 HayyHo-
NMPUIOKHU M 3 C NPUNOXKeH XapaKTep. CblMTe ce OTHAacAT KbM CAedHUTe ABe Tpynu:
AOKa3BaHe C HOBM CpeacTBa Ha CbUWECTBEHO HOBWM CTPaHWM B CbLECTBYBAlLM Hay4yHM
npobnemnm M TEOpuUW, M Cb3[aBaHE Ha HOBWM KnacuduKauum, MoOAENn, MeToau Ha
U3cnenBaHe, KOHCTPYKLUW, TEXHONOTMU M T.H. CuMTam, Yye npuHOCUTE ca GOPMYyNUPaHU
TOYHO W TM NPUEeMam 3a peasHn U 3HaAYUMM

B aBTOopedepaTta n AMCEPTALNOHHKMA TpyL ca GOPMYAMPaAHN CNeaHUTEe Hay4YHM, HayYHO-
MPWUNOXKHW U NPUNOKEHU NPUHOCHK:

MpuHocu ¢ Hay4yeH xapakmep:

- MpeanoxkeHwn ca ABa NOAXOAA 33 MyNTU-€TUKETHA Knacudukauma Ha n3obparkeHuns 3a
CTMN0BA CbINACYBaHOCT Ha Npe3eHTaLunmn C aganTMupaHe Ha aAropMTbm 4Ypes eguHeH mogen
M ¢ TpaHchopmaumsa Ha npobnema ypes He3aBUCMMWU BMHApPHM KNacMPUKaToOpW, KOWTO
ocurypsasa no-aobpo npeobyyaBaHe, mMalabupyemocT U MHTEPNPETUPYEMOCT M ca no-
edeKTUBHM B yCNoBMA Ha HebanaHCMpaHM KNacose;

- MpeanoxeHa e ABY-KNOHOBA apXMTEKTypa Ha KOHBONKUMOHHA HEBPOHHA Mpexa 3a
OUEHKa Ha CTMNI0BA CbrNacyBaHOCT Ha CNAaNA0Be B NPe3eHTalUMs, KOATO U3BNMYA NapPanenHo
XapaKTEPUCTUKKU OT ABa CNaiaa, U3NoN3Ba KOHKATEHAUMA WM AONBAHUTENHU NABTHU Coese
33 NO-nNpeunsHo MogenMpaHe Ha B3aMMOBPbB3KUTE W MOCTUra NO-BMCOKA TOYHOCT CrpPAMO
KNaCMYeCKM CMAaMCKM HEBPOHHU MPEXM W TPaAUUMOHHW MeTpUMKM Kato SSIM (Structural
Similarity Index Measure) unu ORB (Oriented FAST and Rotated BRIEF);

lMpuHOCU C Hay4YHO-NPUNOXEH Xapakmep:

- MNpepnoreHa e MeToA0N0rMA 32 NepcoHaAN3MpPaHN NPENoOPbBKU 33 Npe3eHTauMMn 3a
pa3paboTBaHe HA MNEepCcoHanM3npaHa CcUcTema 33 nNPenopbku, OPMEHTUMPaHa KbM
nogobpsaeaHe Ha Npe3eHTaUMOHHUTE YMEHMA W BM3yanHaTa CbrNacyBaHOCT Ha cnanaose
ypes MeToAuM Ha MaWKWHHO 1 AbnboKo obyyeHue;

- NpepnoxeH e noaxoa 3a GopMUpaHe U CTPYKTypUMpaHe Ha KomnnekceH Habop or
NaHHW, KOWTO MHTErpuMpa pasNMYyHM M3TOYHWUM W TUnose MHpopmaumsa, Heobxoammu 3a
M3rpasjaHe Ha cucTema 3a NepcoHanusupaHu Npenopbkyv U BKAKUBa obeguHsBaHe Ha
notTpebutenckm Nnpoduaun, aHOTUPaHMU NPe3eHTauum, y4ebHU MaTeprann n asToreHepupaHu
AAHHW;

- MpepnoxeHa e KOHUENTyanHa pamMKa Ha MWHTerpupaHa cuctema, KombuHupawa
noBeAeHYEeCKN, CbAbpXKaTeNeH W BM3yaneH aHaAM3 Ha Mpe3eHTauuu, Haco4YeHa KbMm
AbATOCPOYHO NoaobpaBaHe Ha Npe3eHTaUMOHHUTE YMEHUA Ha noTpebutenu, usrpageHa or
Tpu ocHoBHM moayna: Pstyle Checker 3a aBTomaTM3MpaHa oOUEHKa Ha CTuaoBsa
KoxepeHTHoCT, Presentation Checker 3a oTKpuBaHe Ha npobaemu M rpelkn B cnanaose,
PAdvisor 3a reHepupaHe Ha NepcoHann3npaHu 0byunTeNHU NPENOPBKY;

- MNpeanoxeHa e KOHUENTyanHa apxuTeKkTypa Ha npenopbYuTenHa cuctema 3a
npeseHTauuMu, cbyeTaBalla TpM OCHOBHM moayna: Presentation Checker Service 3a mynTtu-
E€TUKETHa KNacMPMKaLMA HA CbADPKATENHU U CTPYKTYPHMU XapakTepucTuku, PStyle Checker
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Service 3a OUEHKa Ha CTUNOBA CbrNacyBaHOCT 4Ype3 WHOBATUBHA ABY-KNOHOBA
KOHBO/IOUMOHHA HEBPOHHA mpexa u Recommendation Engine ¢ xubpuaeH npenopbysawy
mogen, KombuHupaw, duntTpmpaHe No CbAbpPKaHME U MaWKMHHO 0byyeHue.

- NMpepnoxeHa e metogonorMa 3a cbbupaHe, aHoTMpaHe W npepobpabortka Ha
CUHTETMYHM W  peanHU [AaHHM 33 CTPYKTYPHO-CbAbpKaTteneH aHaau3 W CTWI0Ba
CbrNacyBaHOCT Ha MNpe3eHTauuMM B YC/I0BUMA Ha OrPaHMYEHa HaNMYHOCT Ha nybanyHM
MHOMXeCTBa AaHHW;

lpuHocu ¢ NpunoxeH xapakmep:

- Cb3papeHu ca Asa cneunanusmpaHu Habopa OT AaHHM: PbYHO @aHOTMpPaH Kopnyc oT
912 peanHu cnanpose 3a CTPYKTYPHO-CbAbPKATENEeH aHaNu3 U cuHTeTUuYeH Habop ot 6000
n306paXkeHns 3a CTUNI0BA CbINACYBaHOCT C KOHTPO/ BbPXY BU3YaNHU NapameTpu;

- PaspaboteH e npoTOoTMN Ha CcUCTEeMa 33 MNPenopbkM 33 WHTENIUIEHTHO W
NepcoHanu3MpaHo Cb3haBaHe Ha npeseHTauuu ,Presentation Advisor” ¢ edektvBHa
MHTErpauma Mexany MoaynHa apxXMTeKTypa, CbBpeMEHHU MOAENM 33 MALLMHHO obyyeHune u
peanHu noTPebMTeNCKU HYXAM, KOATO npegnara nNepcoHanusnpaHu nNpenopbkn  3a
nogobpeHue Ha CbABLPXKAHMETO M AM3alMHA HA Npes3eHTauuK, peanHo-BpeMeBM aHanus c
obpaTHa Bpb3Ka OT notpebutenute, BbL3IMOXHOCT 32 afanTauWA KbM HOBU BU3YaNHU
CTaHAAPTH, e3MLUM U TUNOBE NPe3eHTauuu;

- NMpeanoxeHa e yanoctHa MLOps MHpacTpyKTypa 3a BHeApABaHe Ha cMcTemaTta 3a
NPEenopbKU 33 WMHTEUFEeHTHO M NEepPCOHANM3UPaHO Cb3[aBaHe Ha Npes3eHTauuu, KoATo
BK/IIOYBA KOHTEMHEpMU3aLMA, BEPCUOHUPaAHE, aBTOMATMYHO AEen/IOMBaHE W MOHWUTOPWHS,
CTpaTerMn 3a WHKPEMEHTANHO W aKTUBHO obyvyeHuMe C BKAKOYEHM MexaHM3IMKU cpelly
KaTacTpodanHo 3abpasaHe U cbbupaHe Ha notpebuTtencka obpaTHa Bpb3Ka 3a 3aTBOpPeH
UWKBA HA NnoaobpeHue.

Mpuemam Taka oNMCaHUTE NPUHOCK U CYMTaMm, Yye ca 0OOCHOBaAHKU M BaNMAMPaHK Ypes
peanHo BHeppsABaHe. Pa3paboTeHaTa WHTEAUrEeHTHa nNpenopbYUTenHa cuctema wma
MPaKTUYeCcKa CTOMHOCT U NMPUAOKMMOCT B obpasosaTenHata U npodecnoHanHata cpesa
KaTo edeKTUBEH MHCTPYMEHT 3a obyYyeHMe M CaMOOUEHKa Ha MNpe3eHTaUWOHHW YMeHWUA,
MPUNOKKUM B YHUBEPCUTETCKMU KYPCOBe, 0BYYUTENHM LEHTPOBE M KOPNOPATUBHMU 0ByYeHuA..

6. OueHKa 3a cTeneHTa Ha NIMYHOTO Y4acTUe Ha AUCEPTaHTa B NPUHOCUTE

JIN4HOTO y4YacTMe Ha [AOKTOPaHTa B AWCEPTALMOHHUA TPYA € ACHO MW3paseHo U
6e3cnopHo. BCUMYKKM OCHOBHM MAen, MEeTOAMKMU, anrOPUTMU U apPXUTEKTYPHU pelweHua ca
paspaboTeHM C NMYHOTO y4acTMe Ha AucepTaHTa M ca pe3ynTaT OT CamMOCTOATeNHa
LUeneHacoyeHa Hay4YyHO-U3CNenoBaTeNCKa M MPUNOKHA AeWHOCT. [lOKTOPaHTLT y4acTtea
NPAKO B: TEOPETUYHMA aHANMU3 HA NpeameTHaTa obnacT; opmynMpaHeTo Ha Npea/oxeHaTa
MEeTOAO/NOMMA 33 U3rpaxaaHe Ha NPenopbYMTeNIHa CUCTEMA; NPOEKTUPAHETO, TEXHUYecKaTa
peanusauma U BHeAPABAHETO Ha codTyepHaTa cucTema; pa3paboTBaHeTO M BHeAPABAHETO
Ha aNropUTMMTE, KaKTO U B EMNMPUYHATA YacT OT M3CNEABAHETO U aHaNM3a Ha Nony4eHurte
pesyntatv. Hanuumeto Ha camocToATenHa ny6aukauma M ToBa, 4e € MbpBM aBTOP B
pabotuTe B CbaBTOPCTBO € AO0Ka3aTeNCTBO, Y€ AWCEepPTaLMATA € IMYHO AeNO0 Ha Mar. UHXK.
Mapusa Bnaxoea-Takosa.



7. NpeueHka Ha nybaukauuutTe no AucepTaunoHHUA Tpya: 6poi, xapakrep Ha
WU303aHMATA, B KOUTO Ca OTNeYaTaHu

ABTOpKaTa e npegctasuna 6 nybauvkaumm no gucepraumoHHMA Tpya. OT Tax: 2 ca
ny6AMKyBaHM B HayYyHW KOHpepeHUUH, KaTo 1 e UHAeKcUpaHa B Scopus; M 4 B HayuyHM
CNMUCaHKUA, KaTo 2 Cce OTAKYaBaT ¢ MMNAKT ¢akTop (cboTBeTHO B Q1 M Q4) U MHAEKCUMPaHU B
Scopus n WoS, 1 e camo uMHAeKcMpaHa B Scopus, a 1 e B cnucaHuMe oT HauuwoHanHuA
pedepeHTEH CMUCHK Ha CbBPEeMeHHW BbArapcku Hay4YHU U34aHMA C HayYHO peleH3upaHe.
OT nybankaummuTe 2 ca CamoCTOATENHM M 4 ca C ABaMa aBTOPU - B CbaBTOPCTBO C Hay4yHMA
pbKoBOoAMTEN. BbB BCMYKM NyOAMKaLMKM AOKTOPAHTKaTa € NbpPBKU asTop B HEWMHMUTE paboTu B
CbaBTOPCTBO.

MybanKaumMmTe Ha AOKTOPaHTa OTPA3ABaT OCHOBHWUTE Pe3ynTatyv U NpPUHOCK, NONYYEHU
NpW U3roTBAHETO Ha AMCEepPTaUMOHHUA Tpy4. KOAMYeCcTBOTO M KayecTBOTO Ha nybaukauuuTe
OTrOBApPAT Ha M3UCKBAHETO 3a 3aliMTa Ha AucepTaumAa 3a obpasosatenHa M Hay4yHa CTenex
»OOKTOpP" cbrnacHo MpaBUAHKK 33 YCNOBUATA M peaa 3a NpuaobuBaHe Ha HayYHU CTEMEHU B
TexHn4eckna yHmBepcuTeT — Codus.

8. M3nonssaHe Ha pe3yaTatuTe OT AUCEPTALMOHHUA TPYA B HAy4yHaTa U coLManHara
NpaKTUKa

MpepnoxeHaTa W pa3paboTeHaTa WHTENMreHTHa MpenopbyYyMTeENHa CUCTEMa WMa
NpaKkTUYecKa CTOMHOCT M NPUAOKMMOCT B obpa3oBaTenHaTa M npodecuoHanHaTa cpeaa
KaTo eeKTUBEH WMHCTPYMEHT 33 OOy4YeHWe M CaMOOLEHKa Ha NPEe3eHTaUMOHHW YMEeHWUs,
NPUNOKUM B YHUBEPCUTETCKU KYpPCOBE, 0BYYUTENHM LUEHTPOBE U KOPNOPaTUBHU 0BydYeHus.
MogagynHaTta apxuMTeKTypa W M3NoA3BaHeTo Ha cbBpemeHHM MLOps nogxoau no3sonAsBaT
NecHO BHeApABaHe B peanHa cpefa KaTo CaMOCTOATENHO MNPUNOMEHME UM KaTo moayn
WHTErpupaH B nNatdopmu 3a eNnekTPoHHO obyyeHWe U MHCTPYMEHTM 3a Cb3JaBaHe Ha
npeseHTaumu. MpoBeaeHUTE EeKCNepuMeHTM A0Ka3BaT edeKTUBHOCTTa, HaAeMAHOCTTa U
YCTOMYMBOCTTA HA CMCTEMaTa NpW peanHu YCAOBMA, KOETO MOTBbPXKAABa NPUAOKUMOCT U
noTeHuMan 3a 6bAEWOo paswupaABaHe B APYrM AOMENHM Ha BM3yanHaTa KOMyHMKauma u
OMTUMTANHOTO Oby4YeHuMe.

9. OueHKa Ha CbOTBETCTBUETO HA aBTopedepaTa ¢ U3IUCKBAHUATA 32 U3rOTBAHETO MY,
KaKTO M Ha afeKBaTHOCTTa Ha OTpa3ABaHe Ha OCHOBHWUTE MONIOXKEHWUA M NPUHOCUTE Ha
AUCEePTAaLMOHHUA TPYA

MpeactaseHUAT aBTopedepat e B 0bem oT 32 CTP. TEKCT, CTPYKTYPUPAH B NbpBa YacT -
oblla XapakTepuCTMKa Ha AuCepTauMOoHHUA Tpya; BTOpa 4acT - CbAbpXaHWe Ha
ANCEPTALUMOHHUA TPYA, BKAKOYBaWaA 4 rnasM 3a pewaBaHe Ha GOPMYNMPAHWUTE OCHOBHM
33/1a4M Ha AUCEPTAUMOHHU TPYA; 3aKNOYEHUE; CMUCHK HA OCHOBHUTE NPUHOCK M CNUCHK Ha

nybaukayumTe no guceptaumata. MocoyeHu ca Bcuykute 6 6p. nybanKauMK Ha AOKTOpaHTa



no AucepTauMoHHMA Tpya. Homepata Ha odurypute, Tabauuute u  dopmynute B
asTopedepaTa CbOTBETCTBAT HA TE3M B AUCEPTALUMOHHUA TPyA. AsTopedepaTsT 3aBbpluBa €
PE3IOME Ha aHITUIACKKU E3MK.

AsTopedepaTbT OTpa3fABa CbAbPMKATENHO CbLLECTBEHU MOMEHTU OT AMCEepPTaLUOHHUA
TpyA, CMNaseHW ca M3UCKBAHMATA B CbOTBeTCTBME ¢ obpaseua 3a M3roTBAHE Ha

asTopedepaTvTe No aucepTaumoHHUTe Tpyaose B TY — Codus.

10. MHeHuA, npenopbku U benexku

AWcepTaumMoHHKUAT TPyA NOKa3ea ronam obem Ha M3BLPLIEHW HAYyYHU M3CNeABaHUA U
cBMpeTencTea 3a Aobpo no3HaeaHe Ha npegmeTHaTa 061acT, KaKTo M 3a cnocobHoCTTa Ha
AOKTOpaHTa Aa NpOBEXAa CaMOCTOATE/NIHWM Hay4yHW W3CNe[BaHUA, KOUTO Aa HamupaT
npakTU4YecKaTa peannsauua U anpobauma Ha NpeaNoOXeHUTe peleHuA B peanHa paboTHa
cpeaa.

Bux npenopbyYan Ha QOKTOpaHTa 4a He cnupa v A3 NPoABMAXKM ¢ NyBAMKAUMOHHATA cu
AeNHOCT Ha nocneaBally M3CNef0BaTe/ICKU pe3ynTaTUTe B Tasu akTyanHa U NepcneKkTuBHa

Hay4Ha obnacr.

11. 3aKnO4eHne ¢ ACHA NONOXUTENIHA MU OTPULATE/IHA OLEeHKA Ha AUCePTALUOHHUA
TPYA

Cnepn, 3ano3HaBaHe C NpeACTaBeHWUTE AOKYMEHTUM W AUMCEPTALMOHHMA TPyA, KaKTo M
CbObPMHALWMTE C€ B HEFO HAYYHWU, HAYYHO-MPUNOKHU U NPUNOXKHU NPUHOCK, CHMTaM, Ye Te
ca B aKTyanHa HayyHa obnacT M nokassaT cNoCOOHOCT 3a CaMOCTOATENHO pelaBaHe Ha
WHXEHepHM 3a4a4u.

MpeacraseHnTe matepuann OT mar. MHX. Mapua Bnaxosa-Takosa yaosnetsopsasaT
BCMYKM M3MCKBAHWMA Ha 3aKOH 3a pasBMTMETO Ha aKadeMMuYHWsA cbcTas B8 Penybauka
Bbarapus, MpaBUAHKUK 33 HErosoTo npunaraHe v [paBUAHKMK 33 YCNOBMATA W peaa 3a
npuaobusaHe Ha Hay4HU cTeneHun 8 TY-Codus.

BcMyko ToBa MM gaBa OCHOBaHMe [a AaM MOMOMXKMUTENIHA OUEHKAa Ha AUCepTaLMOHHMA
TPYA Y A3 NPeAanoXa Ha YBaXKaeMoTO Hay4YHO Xypu Aa npucbam obpasosaTenHaTa v HayyHa
cTeneH ,,AOKTOP“ Ha mar. UHX. Mapua Merposa Bnaxosa-Takosa B 061acTTa Ha BUCLLETO
obpasosaHue 5. TEXHUYECKN HayKK, NpodecroHanHo HanpasaeHue: 5.3. KOMyHUKaUMOHHA

M KOMNKOTbpPHa TeXHWKa, Hay4yHa cneunanHocT: Cuctemum ¢ M3KYCTBEH MHTENEKT,

Aara: 22.01.2026 . PELLEH3EHT:
Mpod. a-p nH*K. Pymen TpudoHos
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1. Relevance of the problem developed in the dissertation in scientific and applied terms.
Degree and levels of relevance of the 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
educational technologies, 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
dissertation.

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
educational feedback.

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



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, algorithmization 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 synthesis
of hybrid architectures of deep neural networks for identifying visual, structural and style
problems in presentations and generating personalized training recommendations; 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. It 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 API. Particular attention is paid to the approach to implementing the
system: containerization with Docker, coordination of components via Docker Compose,
integration with TensorFlow Serving, as well as the implementation of a RESTful API for
accessing recommendations are described. Automation and monitoring options via CI/CD,
Prometheus and Grafana are also considered. A description of the user scenario of using the



system is also included - from loading a presentation to receiving training
recommendations, 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. |
believe that the contributions are formulated accurately and | 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 Index 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 methods;
- 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 structural features, 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.

| 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 personal work of M. Eng. Maria Vlahova-Takova.

7. Assessment of publications on the dissertation: number, nature of the 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, 1is only indexed in Scopus, and 1 is 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. In 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.

| 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 of the 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, | 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.

Date: 22.01.2026 REVIEWER:

Prof. Dr. Eng. Roumen Trifonov
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