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Ha JIUCEPTALMOHEH TPYJ C aBTOP

acUCTEeHT UHKeHep Baaguciaas Muakos I'enoB

Ha Tema ,, IHTEerpupaHa HABUTALMOHHA CUCTEMA 32 yIpaBJIeHHE HA
0€e3NMUJIOTHH JIETATEJHHU ANIAPATH ¢ U3M0J3BAHE HA U3KYCTBEH
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JlokTopcka nmporpama: ,,ABTOMATU3HPAHU CHCTEMH 32 00padoTKa HA MHGPOpMALHSA
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Hayuna oGnact: 5. TexHu4ecku HAyKu

[Ipodecnonanno Hanpasnenue: 5.3. KoMyHHKallMOHHA M1 KOMIIIOTHPHA TEXHUKA*

OcHoBaHue 32 NMpeJICTABSIHE HA PELIEH3UATA: yYaCTHE B ChbCTaB HA HAYYHO XKy PH 1O
3allMTa Ha JUCEPTALMOHHUS TPy, chiacHO 3amoBea Ne PJ[-06-43/04.02.2026 1. Ha

Hauanauka Ha HBY ,,Bacui JleBcku®.



1. KpaTku Ouorpagu4yHu JaHHU 32 JOKTOPAHTA.

JIOKTOpaHTBT, acucTeHT MHKeHep Biaaauciaas Muikos I'eHoB, 3aBbpuiBa
BHCLIe o0Opa3oBaHue B TexHuuecku yHuBepcuteT rp. Bapna npe3 2001 roauna B
oOpa3oBaTeTHO-KBATU(HUKAIMOHHA CTENEeH ,,MATHCTBP® CBhC  CHEIHUAIHOCT
,, KOMITIOTbpHA TexHUKa W TexHosoruu . Ilpe3 2025 romuHa 3aBbplIBa U
o0Opa3oBaTeTHO-KBATHU(HUKAIMOHHA CTENEeH ,,MarucTbp B HaruoHnanaeH BoeHeH
YHHUBEPCUTET ,,Bacuit JIeBcku* cbe cnenuanHoct ,,JI3KyCTBEH MHTENEKT .

B mnepuoma 2001-2021 e 3aeman pas3iv4HU PHKOBOJHU, TEXHUYECKH H
EKCIIePTHHU ITHKHOCTH BB (pupMu oT yacTHus cekTop. [Ipe3 2018 roguna ocHoBaBa
,HJymencku TexnonorudeH HHCTUTYT (Shumen Institute of Technology).

[Ipe3 2021 roguHa € Ha3HA4YEH 32 ACUCTEHT B KaTeapa ,, KoMnioTbpHu cucTteMu
u TexHoJoruu BB pakynret, Aptunepus, [IBO u KMC*“na HBY ,,Bacun JleBcku®,
KbJeTo Tpe3 2023 roguHa € 3a4rclieH 32 00y4YeHHE KaTo JOKTOPAHT MO JOKTOPCKA
nporpama,,ABTOMaTH3UPaHU CUCTEMHU 3a 00paboTKa Ha MH(pOpMAITUS U YIIpaBIeHUE .

[Tocouenute OuorpadbudyHu JOaHHU OOycCHIaBAT ¢aKTa, Y€ KAHAMAATHT
O0TrOBapsi HA MbPBOTO M3UCKBaHe HA Wi. 6, aj. 1, or ,,3aK0OH 3a pa3BUTHUE HA
aKaJeMUYHUA ChCTaB B PenyOnuka beiarapus‘ 3a mpugoorBane Ha 00pa3oBaTeHa U
Hay4Ha CTEIEH ,,JIOKTOP*.

2. AKTYaJIHOCT ¥ 3HAYMMOCT HA pa3padoTeHusi HAy4YeH MpoodJieM.

AKTyaqHOCTTa Ha TeMaTUKaTa Ha JAMCEPTALMOHHUA TPYyHd ce oOyciaBs OT
r7100aJHOTO pa3BUTHE, YChBBPIIEHCTBAHE HA CHIECTBYBALIUTE U CH3JaBAHETO HA
HOBU aBTOHOMHU Oe3nuioTHu JetatenHu amapatu (BJIA) BBB BcsAKakBH
Pa3HOBUJHOCTH U npeaHasHadeHue. [Ipu ceBpemMennute bJIA oT HOBO MOKOJIEHHE
WHTErpalusaTa MEXAy TPAJAAIMOHHATE WHEPLUAIHA HABUTAIMOHHU CUCTEMU U
[JI00ATHUTE HABUTALIMOHHU CITBTHUKOBU CUCTEMH OCTaBa 0a30B MOAXO0]1 32 HaBUTaIlHs
u yrpasieHue. ChIIEBPEMEHHO Bb3HUKBA U HEOOXOJIMMOCTTA OT MPHUJIOKEHUE HA
CHBPEMEHHUTE METOJU HA U3KYCTBEHUS HHTEJIEKT 32 Ch3/IaBaHE U YCHBBPIIECHCTBAHE
Ha MHTETPUPAHU HABUTAILMOHHU CUCTEMH 3a KOHTPOJ Ha BJIA ¢ BB3MOXKHOCTH 32
MYJITUCEH30PHO OLICHSBAHE U aBTOHOMHO YCTOMYMBO yIIPABJICHUE B YCJIOBHUSTA HA
AKTUBHU WU ITACUBHU CMYLIECHHS.

B T03u cMuchn cunTam, ye pasriekiaHaTa B AMcepTalusTa mpoliemMarika
ONPENEIIEHO € aKTyaldHa, TEOPETUYHUTE IMOCTAHOBKH OTPa3siBAT CHBPEMEHHHTE
TEHJCHIMH, W3CJIEABAHMUATA Ca MPOBEACHU C MOAXOMSN] HMHCTPYMEHTApUyM U
ITOJYYEHUTE PE3YJITATUTE Ca MOJIE3HU 32 NMPAKTUKATA.



3. O0ma XxapakTepuCTHKA U CTPYKTYPa Ha AMCePTALMOHHUS TPYA.

JlucepTalMOHHUAT TPyJ € CTPYKTypHpaH B MPeAroBOp, YeTHPH IJIABH,
3aKJII0YeHMe, 00N U3BOAU MU ABe NPUI0KeHUsA. OCHOBHUSAT TEKCT € U3JI0KEH Ha
161 crpanuum u cbabpxa 34 purypu u 22 tadauuu. Hlurupanm ca 96 nureparypau
U €JIEKTPOHHU MH(OPMAIMOHHU U3TOYHUIIU C aBTOPH MPEAUMHO OT Uy>KOMHA.

B mpearosopa ca nocoueHn MOTUBUTE 32 pa3pabOTBaHE HA JIUCEPTAIMOHHUS
TpyA, OOOCHOBaHA € aKTyaJlHOCTTa Ha pa3mIeKIaHUs MpoodsieM, AepUHUPAHU ca
OCHOBHATA 11€J1 U1 OCHOBHMUTE 3aJ]a4l B ChOTBETCTBUE C T€MaTa Ha AUCEPTALIMATA,
OMHUCAaHM Ca IPEIMETHT U CPEJICTBATA, HAYYHATA HOBOCT U MPAKTUUYECKATA ITOJIE3HOCT
Ha pa3paboTkara.

B nbpBa riiaBa, kosiTo € ¢ 0030peH XapakTep, € OChIIIECTBEH 00 LIMPEH aHAIN3
Ha CbBPEMEHHOTO ChCTOSTHUE Ha MPOOJIEMUTE, CBBP3aHU C PA3IMYHUTE TEXHOJIOIVH 32
peanu3upaHe Ha HaBUTAMOHHM cucTeMu 3a BJIA, moaxoauTte 3a MHTErpaius Ha
WHEpUUAIHU HABUTALIMOHHM CHCTEMH W TJ100ajdHU HAaBUTAIMOHHU CI'BTHUKOBU
CUCTEMH, TEOPETUYHUTE OCHOBU Ha KanmManoBarta ¢puirpaiys 1 Bb3MOKHOCTHUTE 32
IIPUJIIOKEHUE HA TEOPUATA U METOAUTE HA N3KYCTBEHU S MHTEJIEKT ITPU U3IPAKIAaHE Ha
ChbBPEMEHHU HABUTalMOHHU CHCTEeMH 32 yIipasieHue Ha bJIA. ['maBara e npencraBena
B 00em oT 60 cTpaHuUIy.

BbB BTOpa ri1aBa ca NpeACTaBEHW KOHLENLHMHA, METOIN U AJITOPUTMU OT
TEOPUATA HA U3KYCTBEHMS MHTEIEKT 32 MOJICJIMPAHE U YIIPABJICHUE HA TMHAMUYHU
CUCTEMH — PEKYPEHTHU HEBPOHHU MPEXHU C €JHO CKPUTO CHCTOSTHUE, PEKYPEHTHU
HEBPOHHH MPEXU C IBJITOCPOYHA U KPATKOCPOYHA MMaMET, MAITUHHO OOy4YeHHE C
HEBPOHHH MOJICJIM Ha OOMKHOBEHU U CTOXACTHYHH NU(PEPEHIIMAIHU ypaBHEHMUS,
HEBPOHHHM MOJIEJIM B MPOCTPAHCTBO HAa CHCTOSHUATA, MANIMHHO OOy4YeHHUE C
YTBBPKICHUE, KAKTO U XUOPUIHU MOJIETU ¢ u3noi3BaHe Ha KanmmaHOB QuaTsp U
JPYyTY MOJICJIHU apXUTEKTypH. [ 1aBaTa € mpejcraBeHa Ha 38 CTpaHUIIN.

B Tpera riaBa e mnpemioxkeH XUOpPUACH MOJEN Ha apXUTEKTypa Ha
MHTErpupaHa HaBUTallMOHHA cHcTeMa 3a ymnpasieHue Ha BJIA, cwcrosiy ce or
KanmanoB GpuiThp ¥ peKypeHTHA HEBPOHHA MPE3Ka C ABJITOCPOUHA U KPATKOCPOYHA
namet (Long Sort-Term Memory — LSTM) B kauecTBOTO Ha npeauKTop. Moenst e
M3TPaZieH MaTEMATUYECKHU U peau3upaH CUMYJAMOHHO B pa3BOMHATa MPOrpaMHa
cpena Matlab/Simulink. I'maBara e npeacraBena Ha 20 cTpaHUIIH.

B 4erBBpTAa IN1aBa € ONKMCAHO NPOBEJACHO EKCIIEPUMEHTATTHO U3CIIE/IBAaHE HA
0azaTa Ha MaTeMaTHMYeCKUs MOJEN Ha IpeasoKeHaTa XUOpHUIHA apXUTEKTYpa.
Pa3pabotena e MeToMKa 32 TPOBEXK/IaHE HA EKCIIEPUMEHTUTE B YETUPU CLEHAPUSL.



[IpencraBenu ca v ca aHAIM3UPAHU PE3yJITATHTE OT CUMYJTAIIMOHHHUTE YK CIICHH
EKCIICPUMEHTH 10 OTHOIICHHE Ha TOYHOCTTAa M YCTOWYMBOCTTa HA CHUCTEMATa.
dopmynupaHu ca HW3BOAM 32 TPUIIOKUMOCTTA M OTPAHUUYCHUSATA HA W30PAHOTO
pemenue. [aBara e B 06em ot 20 cTpaHuiy.

Besika OT rj1aBuTe 3aBBPIIBA ¢ 000C00eHN H3BOIH.

3aK/II0YMTEJHATA YACT Ha JUCEepTalMsITa BKIIOUBA 0000IICHO OMKMCaHUE Ha
MOJIyYCHUTE PE3yJITaTH B U3BOHA (hOpMa, HAYYHUTE U HAYIHO-TIPUIIOKHH ITPUHOCH,
CIIOpE]I IMCEPTaHTa, arpoOaIws Ha pe3yJITaTUTe U ONMMCaHUE Ha Ty OJMKAIMHUTE, YHUTO
aBTOp € JIOKTOpPaHTa, KaKTO M KPaTKM HACOKH 3a Objemia padbora 1mo TeMaTuKara.

B npuutokeHHsITA ca IPEICTAaBSHN B TAOJWYCH BHJ] CKCIICPUMCHTAIIHY JAHHU U
pe3ysNTaTd OT MPOBEJACHW EKCIICPUMEHTH, KaKTO W COPC-KOJ Ha W3MOJI3BaHU
CTIeNIMaTU3MPaHy IPOTpaMHu (haiiioBe.

B mucepranmsta sicHO ca fepMHMpPaHHU 11eJ, OCHOBHHU 33/1a4H, 00EKT, IPEIMET,
00XBaT W METOJOJIOTMYHA OCHOBA HA MPOBEJIECHOTO M3cieqBaHe. V3mom3BaHute
HAayYHU METOAM OOOCHOBABaT M IMOTBBP)KAABAT BB3MpPHUETaTa OT aBTOpa paboTHA
xunotesa. KaTo 15510 qucepTaimOHHUAT TPY/I € TIOJJHECEH B HAyYHO-U3AbPKaH CTHIL
W3mnon3Banae mpaBuiIHa Hay4YHa TEPMUHOJIOTHUS C U3BECTHA U3JIHUIIIHA A€ TaHITHOCT 10
OTHOIIICHHE Ha OOIIOM3BECTHU (DaKTH U TEOPETUYHU KOHLIETIIMU. AITOPUTMHYHUTE
MOJIEJIY Ca TPABUJIIHO MOA0PaHH U JIOTHYECKA 0O0CHOBaHU. MareMaTn4ecKuTe N3pasy,
burypute U TaOIMITUTE Ca MOCISIOBATEIHO U KOPEKTHO HOMEPUPAHU U HITFOCTPUPAT
10 TIOJXOSI HAYMH aHATU3UPAHUTE JAHHU U MONYYCHHUTE PE3yNITaTH.

Cunram, 4ye MO ChABPKAHUE U 00O O(opMIIEHUE TUCEPTANHOHHUST TPYI
OTroBapsi Ha U3UCKBAHUATA 32 HAyYHA pa3paboTKa.

4. XapakTepuCTHKA M OLEHKA HAa HAYYHHUTE, HAYYHO-NPWIOKHHUTE W
NMPWIOKHHM MPUHOCH B TUCEPTANMOHHUS TPYI.

[IpuemaM mpuHOCHUTE, IEKIAPUPAHA OT ABTOPA HA TUCEPTALUOHHUS TPYI, HO
CYMTaM, Y€ B JICKCUKAJTHO OTHOIIIEHUE T€ MOTaT /1a ObAAT MO-IPEIU3HO () OPMYIMpPaHH.
Hampumep, B nedunumusata Ha npuHoc Ne 3 € H3MOJA3BaHO MOHATUETO ,,pabomeH
nomox*, KOETO HE Cc€ cpela HUKBE B nucepramnuaTta. B nedunuuara Ha mpuxoc No
4 e W3MO0J3BAHO MOHSTUETO ,,eKCNEePUMEHMATHA OYeHKa' , KaTO BEPOSITHO C€ HUMa
NpeBUJ ,,OlICHKa Ha pe3yITATUTE OT eKkcrnepuMeHTa’. Cuutam, 4e Te3u MPUHOCU
cienBa 1a 6baaT mpedOpMyITHpaHu IO HAYMH, CMUCHII M C U3Pa3HU CPEACTBA, KOUTO
CHOTBETCTBAT HAa T€3W B OCHOBHUS TEKCT Ha JUCEPTALIUATA.

Ha cnenamio mscro, mo Mmoe MHeHUE, mpruHOCH Ne 2 11 Ne 3 cienBa ma Obaar
ONpeJICJICHN KaTO MPUJIOKHU TTPUHOCH.



5. OueHka Ha My0JIUKAIMHUTE 110 JUCEPTALUATA U ABTOPCTBOTO.

[IpencraBenuTe myOIUKAIMU HA aBTOPA, CBP3aHU C JUCEPTALIUOHHUA TPY/I, ca
4 na Opoii ¢ o0m odeM OT 42 CTpaHUIU U UMAT OTHOIIEHHE KbM TeMaTHKaTa Ha
mucepraiuoHnusa Tpyna. IlpeacraBisiBar HayyHU NOKJAIM, caMmocTosTenHu (6e3
ChaBTOPH ), U3TOTBEHHU Ha OBJATAPCKH €3UK M Ca M3HECEH Ha Hay4Ha KOH(epeHIms
International Scientific Conference nHa mexaynaponeH HaydeH ¢opym “Defense
Technology Forum” 2024 u 2025 roguna — nomep 5251 B Haunonanuus pedepeHtexH
CIIUCHK Ha ChbBPEMEHHM OBJITAPCKU HAYUYHH U3JIaHUs ¢ HaydHO perieH3upane (ISSN
2815-4282) u morart na 6baatT otieHeHy Ha 80 ToUKH (TTp1 MUHUMAJIEH U3UCKYEM Opoit
or 30 TOYKM) B CHOTBETCTBHE C Tpyma OT mokazareiau [ 3a mpodecuoHaTHO
Hanpasyenue 5.3, ,,KoMyHUKaMOHHA 1 KOMIIIOTbpPHA TeXHUKA ™ OT [ [puioxeHne kem
wi. la, an. 1 or IlpexoaHu W 3aKkIOYUTENHU pa3nopendu kbM [IpaBunHuK 3a
npuiaraie Ha 3aKoHa 3a Pa3BUTHUETO HA aKaJIeMUYHUs CheTaB B PenyOimika bbirapus.

Jlo6po BneyaTiieHue ch3aBa 00CTOSATENCTBOTO, YE JUCEPTAHTHT € YUacTBal B
CHeluaIu3upaH MeXAyHapoJeH (OpyM IO OTOPAHUTEIHU TEXHOJIOTMH, KOETO
OIPEIeNICHO € CIIOMOTHAJO0 32 (hOpMHpaHe Ha HETOBUTE MEKyHAPOJAHU KOHTAKTU ChC
CHELMATUCTA U HAYYHHU PaOOTHUIIM B U3CJieIBaHaTa 00JacT OT JIPYTU IbP>KaBH.

Cuurtam, ye OposST Ha NPEACTABEHUTE IO AMCEpTalUsITa ITyOJUKaUU
YIIOBJIETBOPSIBA MUHUMAJIHUTE U3UCKBaHUATA 32 TpU00UBaHe HA 00pa3oBaTeiHa U
Hay4yHa CTEIEH ,,JOKTOP* B ChOTBETCTBUE C HOPMATUBHUTE JTOKYMEHTH.

6. JlutepaTtypHa 0cBeJOMEHOCT M KOMIIETEHTHOCT HA JOKTOPAHTA.

[MuTtupanure oT nUcCEepTaHTa JUTEPATYPHU U E€ICKTPOHHU WH(POPMAIMOHHU
M3TOYHUIIY ca 96 Ha Opoil — 1O0CTaTHUYHO MPEACTABUTEIHU, C ABTOPH MPEAUMHO OT
qy>KOMHa, ToIsIMa 4acT OT TsX (1mo-To4yHO 49), naTupar OT MOCIEAHUTE S5 TOJIUHY,
M3HECEHM Ca Ha CEpUO3HU MEXIyHApOJHH (POpyMHU M B CHEUHATM3UPAHN HAYUHU
M37aHWs 1 UMaT OTHOIIICHHE KbM TeMaTHKaTa Ha JUCEePTaIlUsTA.

[ToBeueTo OT pedepeHITUITE KBM TSIX, BKIIFOUEHH B OCHOBHHS TEKCT, Ca YMECTHO
noJ0paHu ¥ TPABUIHO MTOCOYCHH, KOETO MOKa3Ba YMEHHETO Ha aBTOpa Ja ThPCH,
OTKpHBA, pa3dupa M W3MOJ3Ba JOCTHITHUTE WH(POPMAIMOHHU W3TOTHHUIIH,
BKJIFOUMTEIIHO MyOJUKYyBaHU Ha JAPYTH €3UIU, OCBEH OBJITAPCKU.

JIMIcBaT JaHHM 32 HaJW4de Ha JOKAa3aHO WJIH 3a0eis13aHO0 MJIATHATCTBO B
nyOJMKaIlMOHHATa JIEWHOCT Ha aBTOpa, BKIIOUUTEIHO M 10 OTHOIICHUE Ha
JTUCEepPTAllMOHHUS TPy W aBTopedepaTa KbM HET0, KOETO C€ IOTBBP)KIaBa OT
NpUIIOKEeHUS ,,Jlok1am 3a cxoncTBo* oT cuctemara StrikePlagiarism.



7. Ouenka 3a apropedepara.

CuutamM, e KaTo cTUI U 0010 0hOpMIICHHE TPeIcTaBeHus aBTopedepaT KbM

IUCEPTAlMOHHUS TPYI OTroBapsl Ha W3MCKBaHUATa. KaTo chabpkaHue MOXKe na ce

oTOeNexu, 4e aBTOPBHT € BKIOYWI B aBTopedepara TBbpAE TojsiM 00eM OT

U CepTaluATa, BKIIOYUTETHO ICTAITHA OOSCHEHUS Ha OOIIOM3BECTHH (DaKTH U UICH

N HCHYXHH ITOJACHCHHUA CJICA MATCMATHYCCKHUTC H3pa3, BMCCTO Od CC OIIMTa Jad

CUHTC3HUPAa U OTKPOH CaMO Haﬁ—C’leeCTBeHHTe MOMCHTH.

8. Kpuruunu 0esexku.

HNmam CICIHUTC KPUTUYHHA OeJIEKKH 10 AUCCPTANMOHHHAA TPYA:

)

2)

3)

4)

S)

OcHoBHarTa I11eJ1 B JUcepTanusaTa € TBbpAe AeTaiiHO GpopMynupaHa u Ha
MpaKkTHKa ChAbpKa B ce0e CH 1 pelIeHNeTo Ha mpobieMa.

I'maBa 1 m 2 ca BkIrOUBaT B ce0€ CH M3IUIIHH OOSICHEHHS HAa W3BECTHH
TEOPETUYHH KOHIICMIIUKM, KaKTO MPEKaJeHO IMOAPOOHU pAa3sICHEHUS IO
OTHOIIIEHUE Ha UJICH, TIPEJIOKESHH OT JPYTu aBTOpH. B pesynrar Ha ToBa
00eMbT UM HAJIXBBPJIS 3HAUUTEIHO OOLIONPUETHS CTAaHIAPT 32 TUCEPTAIHS
— BTOpA IJ1aBa 3aBbpiiBa Ha 112 crpanuna.

N3BomuTe kbM IMaBa 1 ca TBBpJE OOIMMPHU M OOCTOSTEICTBEHH — OMXa
MOTJIH Ja ObAaT 0000IIEHN U CUHTE3UPAHU.

Ha MHOrO MecTa B TeKCTa pa3IuyHu TEPMHHHM Ca MPEJACTaBSHH HEIIPaBIIIHO
C HaUMEHOBAaHUS Ha OBJTAPCKU €3UK — Upe3 OyKBAJICH TPEBOJ] OT AaHTIIMICKH.
Hanpumep e m3non3BaH TepMHUHA ,,KpbCm-Koperayus's BMECTO ,,B3aMHA
Kopenauusa’; HeBpoHHUTE Mpexu oT tuna LSTM (Long Short-Term
Memory) ca mpeCcTaBeHU KaTo ,,C NPOOBINCUMENHA KPAMKOCPOUHA namem'*
UJH ,,c 0bl2d KPAMKOCPOUHA namem*‘, a KOPEKTHUAT TEPMUH € HEBPOHHU
MpPEXKH ,,C ABJITOCPOYHA U KPaTKOCpOYHA MaMeT".

B Tecra yecTo mbTH Ce cpelar U MHOXKECTBO CMECEHU HM3PEUCHUsS — Ha
Obarapcku U Ha anrnuiicku. Hanpumep ,,Hesponnume state-space mooenu
noxazeam cnocoonocm oa pedyyupam masu epeuika upes implicit function
approximation 8vpxy CcioxcHu Henunetunu ooracmu’ (ctp. 50) wm
LZPesynmamume noxazeam 3HayumenHo no-0o0opa ycmoudueocm Ha out-of-
distribution wiymose* (ctp. 50), ,,2.5. Reinforcement Learning 3a nasueayus
— cpasnumenen anaaus ‘. 3a0eNns3Bat ce U eI HAMMEHOBAaHMS Ha TOYKH Ha
AHTJIIMUCKY €3UK, HanmpuMmep ,,2. 1.2. Gated Recurrent Unit (GRU) “, ,,2.3.1.
Recursive KalmanNet (R—KalmanNet/RKN)*, ,,2.5. Reinforcement Learning
3a Hagueayusi — CpAGHUMeNeH AHAIU3".



6) Ha HaKoIKO MecTa, KOrarto c€ KOMEHTHpPAT HM3BECTHHU TEOPETUYHU
koHueniwu (unrsp Ha Kanman, LSTM HeBpOHHM MpeXH), B TEKCTa ca
BKJIIOYEHU pedepeHiu KbM BTOpu4HU JokyMeHTH (MBanosa [95], [TomoB
[96]), a HE KbM OpPUTHHATHUTE MyOJUKAIIMU HA aBTOPUTE HA TE3U UJICH.

7) Ilybnukanuute KbM IUCEPTAIMOHHUSA TPY/I Ca IPEICTaBEHU U My OJIMKYBaHU
caMo Ha OBJITapCKU €3MK B PaMKUTE CaMO Ha €MH Hay4deH (popyM, KOUTO,
Makap U MEXIyHapOAECH, HE OCUTYpsIBA JOCTAThYHA MPEJCTABUTEIIHOCT 3a
anpoOaius Ha pe3yJITaTuTe OT HAYYHOTO U3cieBaHe. JIuncrar my Onvkamu
Ha aHTJIMICKH €3UK, KaKTO ¥ TaKKBa B U3JIaHus, pedeprupany U WHIEKCHPaHU
B CBETOBHOM3BECTHU 0a3M OT JaHHU C HayyHa WH(OpMAIIUSL.

9. JInuHM BrieyaTJieHUs1 OT JOKTOPAHTA.

[To3naBam M4yHO acucTeHT UHKeHep BuaaauciaaB MwuikoB I'eHoB kato
KOJIera IMpenojaBaTes U 0T ChbBMECTHATa HU paboTa B ,,IlllymMeHCcKkH TexHOmOorHyYeH
uHctuTyT” (Shumen Institute of Technology), Ha koiiTo TOW € CBHOCHOBATell
Onpeneneno cMsaTaM, 4ye € MOArOTBEH CIICLIUAIIUCT, CIIOKOEH, YIIOPUT, LIEJICHACOYEH U
Tpy10s1t00uB. C JIeKoTa padOTH B €KUII, YCIIBA J]a CIIO/IETIN CBOUTE UEH, 1a padOTH B
TBOPYECKM KOJIEKTUB W J1a OLEHU IOJIOKUTEIHUTE PE3YyJITaTH, IMOCTUTHATH OT
HETOBUTE KOJIETH.

10. 3ak/l04eHne ¥ OLIEHKA HA JUCEPTAMOHHMUS TPYI.

Ot6ens3aHuTe OT MEH KPUTUYHU OCNIEKKU KbM JUCEPTAIMOHHUS TPYIL,
MOBEYETO OT KOUTO Ca OT CTHJIUCTHYEH U PEAAKLIMOHEH XapaKTep, He HaMaJlsBar
OOII0TO MOJIOKUTEITHO BIEYATIIEHHE OT IIPeIJIoKeHaTa pa3paboTKa U B 3aKJIFOUEHHUE
LAJIOCTHATa MU OLIEHKA €, Y€ AMCEPTALMATA B JOCTAThYHA CTEIEH CE XapaKTepu3nupa
ChC CEPUO3HU AaHAIUTUYHU PE3YJITATH U HAYYHO-TIPUIIOKHU TTPUHOCH.

N30poenuTte pakTu, KAKTO M JUYHUTE MU BIEYATICHHUS OT KadecTBaTa Ha
JOKTOpaHTa, MU JaBaT OCHOBaHUS Aa (OpMHUpPaM IsTOCTHA TOJIOKUATETHA OLIEHKA U 112
Npeyioka Ha YBa)Ka€MOTO HAy4YHO JKypH Ja MPUCHAM HAa ACHCTEHT HHKEHep
Baagucaas MuakoB I'eHoB oOpa3oBaTeliHa M Hay4yHa CTENEH ,,JJOKTOP® MO
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1. Brief biographical information about the PhD student.

The PhD student, assistant engineer Vladislav Milkov Genoff, graduated
from the Technical University of Varnain 2001 with a master's degree in "Computer
Engineering and Technology". In 2025, he will also graduate with a Master's degree
from "Vasil Levski" National Military University with a Master’sdegree in "Artificial
Intelligence".

In the period 2001-2021, he held various managerial, technical and expert
positions in private sector companies. In 2018, he founded the Shumen Institute of
Technology.

In 2021, he was appointed as an assistant professor at the Department of
Computer Systems and Technologies, Faculty of "Artillery, Air Defense and CIS" of
"Vasil Levski" National Military University, where in 2023 he was enrolled as a PhD
student in the doctoral program "Automated Systems for Information Processing and
Control".

The above-mentioned biographical data determine the fact that the applicant
meets the first requirement of Article 6, paragraph 1, of the Law on the
Development of the Academic Staffin the Republic of Bulgaria for the acquisition of
the educational and scientific degree of "Doctor".

2. Relevance and significance of the developed scientific problem.

The relevance of the topic of the dissertation is determined by the global
development, improvement of existing and the creation of new autonomous unmanned
aerial vehicles (UAVs)in all varieties and purposes. In modem new generation UAVs,
the integration between traditional inertial navigation systems and global navigation
satellite systemsremains a basic approach to navigation and control. modem methods
of artificial intelligence for the creation and improvement of integrated navigation
systems for control of UAVs with capabilities for multisensor assessment and
autonomous sustainable control in the conditions of active and passive interference.

In this sense, I believe that theissues discussed in the dissertation are definitely
relevant, the theoretical statements reflect modern trends, the research has been
conducted with appropriate tools and the results obtained are useful for practice.

3. General characteristics and structure of the dissertation.
The dissertation is structured in a preface, four chapters, a conclusion, general
conclusions and two appendices. Themain text is laid out on 161 pages and contains



34 figures and 22 tables. 96 literary and electronic information sources with
authors mainly from abroad are cited.

In the preface, the motives for the development of the dissertation are indicated,
the actuality of the problem under consideration is substantiated, the main goal and the
main tasksare defined in accordance with the topic of the dissertation, the subject and
means, the scientific novelty and the practical usefulness of the development are
described.

In the First Chapter, which is of an overview nature, an extensive analysis of
the current state of the problems related to the various technologies for the
implementation of navigation systems for UAVs, approaches to the integration of
inertial navigation systems and global navigation satellite systems, the theoretical
foundations of Kalman filtration and the possibilities for applying the theory and
methods of artificial intelligence in the construction of modem navigation systems for
UAV control. The chapter is presented in a volume of 60 pages.

The Chapter Two presents concepts, methods and algorithms from the theory
of artificial intelligence for modeling and controlling dynamical systems — recurrent
neural networks with a single latent state, recurrent neural networks with long-term
and short-term memory, machine learning with neural models of ordinary and
stochastic differential equations, neural models in a space of states, machine learning
with as well as hybrid models using a Kalman filter and other model architectures. The
chapter is presented on 38 pages.

In Chapter Three, a hybrid model of the architecture of an integrated navigation
system for UAV control is proposed, consisting of a Kalman filter and a recurrent
neural network with Long Sort-Term Memory (LSTM) as a predictor. The model is
mathematically built and implemented in simulation in the Matlab/Simulink
development environment. The chapter is presented on 20 pages.

Chapter Four describes an experimental study based on the mathematical model
ofthe proposed hybrid architecture. A methodology for conducting experiments in four
scenarios is developed.

The results of the simulation numerical experiments regarding the accuracy and
stability of the system are presented and analyzed. Conclusions are formulated about
the applicability and limitations of the chosen solution. The chapter is in the volume of
20 pages.

Each of the chapters ends with separate conclusions.



The final part of the dissertation includes a summary description of the results
obtainedin a derivative form, scientific and applied scientific contributions, according
to the dissertation, approbation of the results and description of the publications
authored by the PhD student, as well as brief guidelines for future work on the topic.

The appendices present in tabular form experimental data and results from
conducted experiments, as well as source code of used specialized program files.

The dissertation clearly defines the purpose, main tasks, object, subject, scope
and methodological basis of the conducted research. The scientific methods used
substantiate and confirm the working hypothesis adopted by the author. In general, the
dissertation is presented in a scientifically sound style. Correct scientific terminology
with some unnecessary detail is used in relation to well-known facts and theoretical
concepts. Algorithmic models are correctly selected and logically justified.
Mathematical expressions, figures and tables are consistently and correctly numbered
and illustrate appropriately the analyzed data and the results obtained.

I believe that in terms of content and general layout, the dissertation meets the
requirements for scientific development.

4. Characteristics and evaluation of the scientific, applied and applied
contributions in the dissertation.

I accept the contributions declared by the author of the dissertation, but I believe
that in lexical terms they can be formulated more precisely. For example, in the
definition of contribution No. 3, the concept of "workflow" is used, which is not found
anywhere in the dissertation. In the definition of contribution No. 4, the term
"experimental evaluation"is used, possibly referring to "evaluation of the results of the
experiment". I believe that these contributions should be reformulated in a manner,
meaning and with means of expression that correspond to those in the main text of the
dissertation.

Next, in my view, contributions 2 and 3 should be defined as applied
contributions.

5. Evaluation of the publications on the dissertation and authorship.

The presented publications of the author, related to the dissertation, are 4 in
number with a total volume of 42 pages and are related to the topic of the dissertation.
They are scientific reports, independent (without co-authors), prepared in Bulgarian
and presented at the International Scientific Conference at the International Scientific
Forum "Defense Technology Forum" 2024 and 2025 — number 5251 in the National
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Reference List of Contemporary Bulgarian Scientific Journals with Scientific Peer
Review (ISSN 2815-4282) and can be evaluated at 80 points (with a minimum
required number of 30 points) in accordance with indicator group D for professional
field 5.3. "Communication and Computer Equipment" from the Appendix to Article
la, Paragraph 1 of the Transitional and Final Provisions to the Regulations for the
Implementation of the Academic Staff Development Act in the Republic of Bulgaria.

A good impression is created by the fact that the dissertation student participated
in a specialized intermational forum on defense technologies, which definitely helped
to form his international contacts with specialists and researchers in the field under
study from other countries.

I believe that the number of publications submitted on the dissertation satisfies
the minimum requirements for acquiring an educational and scientific degree "Doctor"
in accordance with the normative documents.

6. Literary awareness and competence of the PhD student.

The literary and electronic information sources cited by the dissertation are 96
in number — quite representative, with authors mainly from abroad, most of them (49
to be exact), date back to the last 5 years, have been presented at serious intemational
forums and in specialized scientific journals and are relevant to the topic of the
dissertation.

Most of the references to them, included in the main text, are appropriately
selected and correctly indicated, which shows the author's ability to search, find,
understand and use the available information sources, including those published in
languages other than Bulgarian.

There is no evidence of proven or observed plagiarism in the author's
publication activity, including with regard to the dissertation and the abstract to it,
which is confirmed by the attached "Similarity Report" of the StrikePlagiarism system.

7. Evaluation of the abstract.

I believe that in terms of style and general layout, the presented abstract to the
dissertation meets the requirements. As a content, it can be noted that the author has
included in the abstract too much of the dissertation, including detailed explanations of
well-known facts and ideas and unnecessary explanations after mathematical
expressions, instead of trying to synthesize and highlight only the most essential points.



8. Critical remarks.
I have the following critical remarks on the dissertation:

1) The main goal of the dissertation is formulated in too much detail and practically
contains the solution to the problem.

2) Chapters 1 and 2 include redundant explanations of certain theoretical concepts,
as well as overly detailed explanations of ideas proposed by other authors. As a
result, their volume significantly exceeds the generally accepted standard for a
dissertation — the second chapter ends on page 112.

3) The conclusions to Chapter 1 are too extensive and circumstantial —they could
be summarized and synthesized.

4) In many places in the text, various terms are misrepresented with names in
Bulgarian — through a literal translation from English. For example, the term
"cross-correlation" is used instead of "mutual correlation"; neural networks of
the LSTM (Long Short-Term Memory) type arerepresented as "long-term short-
term memory" or "long short-term memory", and the correct term is neural
networks "with long-term and short-term memory".

5) For example, "Neural state-space models show the ability to reduce this error
by implicit function approximation on complex nonlinear domains" (p. 50) or
"The results show significantly better resistance to out-of-distribution noise" (p.
50), ,,2.5. Reinforcement Learning for Navigation — Benchmarking"”. Whole
point names in English are also noticeable, e.g. '2.1.2. Gated Recurrent Unit
(GRU)*, ,,2.3.1. Recursive KalmanNet (R—KalmanNet/RKN)*“, ,2.5.
Reinforcement Learning for Navigation — Comparative Analysis".

6) In several places, when commenting on certain theoretical concepts (Kalman
filter, LSTM neural networks), references to secondary documents (Ivanova
[95], Popov [96]) are included in the text, and not to the original publications of
the authors of these ideas.

7) The publications to the dissertation are presented and published only in
Bulgarian within the framework of only one scientific forum, which, although
international, does not provide sufficient representativeness for approbation of
the results of the scientific research. There are no publications in English, as well
as those in journals referenced and indexed in world-famous databases with
scientific information.



9. Personal impressions of the PhD student.

I personally know assistant engineer Vladislav Milkov Genoff as a fellow
lecturer and from our joint work at the Shumen Institute of Technology, of which he is
a co-founder. I definitely think that he is a well-trained specialist, calm, persistent,
purposeful and hardworking. He easily works in a team, manages to share his ideas,
work in a creative team and evaluate the positive results achieved by his colleagues.

10. Conclusion and evaluation of the dissertation.

The critical notes I noted to the dissertation, most of which are of a stylistic and
editorial nature, do not diminish the overall positive impression of the proposed work
and in conclusion, my overall assessment is that the dissertation is sufficiently
characterized by serious analytical results and scientific and applied contributions.

The listed facts, as well as my personal impressions of the qualities of the PhD
student, give me grounds to form an overall positive assessment and to propose to the
esteemed scientific jury to award to assistant engineer Vladislav Milkov Genoff the
educational and scientific degree "Doctor" in the doctoral program "Automated
Systems for Information Processing and Control" in the field of science 5. "Technical
Sciences", professional field of science 5.3 "Communication and Computer

Equipment".
18.02.2026 Reviewer:
Shumen Col. Prof. PhD Eng. Minchev




