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CTAHOBMULWE

AncepTaumoHeH Tpya 3a npuaobusaHe Ha obpasoBaTenHa v Hay4yHa cTeneH “AoKTop”
ABTOpP Ha AUCePTAUMOHHWA TPYA: Mar. MHXK. BeHuncnae Boiikos Haues
Tema Ha gUCEPTALMOHHWA TPYA:
aHe U U3cneaBaHe Ha nhatpopmm 3a otTaanedeHo oby4yeHUe No BrpaaeHun ynpaBAABaLLn
cuctemu u pobotuka ”
HneH Ha Hay4Ho xypu: npod. A-p Munena Kupunosa Nlazaposa—Muuesa
KaTeapa KomnioTbpHu cuctemu, PKCT, TexHnyeckn yHuepcuteT—Codpua

HacToAWOTO CTaHOBMLLE € M3rOTBEHO B KAYECTBOTO MM Ha Y/IEH HA HAYYHO KYPW, Ha3HAYEHO CbC
3anosen Ne OX-5.3-02/08.01.2025 r. Ha PekTopa Ha TexHuyeckn yHusepcmuteT—Codua 1 NpoToKon
OT NbPBO 3acefaHMe Ha Hay4yHOTO Xypu o1 17.01.2025 T,

1. AKTyanHoct Ha paspaboTBaHma B AUCEPTAaLMOHHUA TPYA npobnem B HAyYyHO M Hay4HO-
NPUAOMKHO OTHOWEHUE

MpeacTaBeHUAT AMcepTalMOHeH TPy e HacoYeH KbM Be3CrnopHO aKTyanHa TeMaTMKa, CBbp3aHa
¢ paspaboTeaHe M BHeOPABAHE HA apXMTEKTYPHM pelleHns, METOAM M TEXHONOTMM 33 AUCTaHLMOHHO
0by4eHue, KOMTO NO3BONABAT Ha y4aLLMTe Aa NPOrPAMUPAET M KOHTROAUPAT XapAyepHM YCTPOMCTBa 3a
BrpafileHn ynpasnasalwy cuctemn M poboTu upes oTganedyeHu nnatdopmu. AKTyasHOCTTa Ha
npobnema Ha gucepraumaTta ce obycnaBa OT HapacTBawara HeobXOAMMOCT OT KBanudULMPaHK
cneunannctv B obnactra Ha BrpafeHnTe ynpasaasallimM cMcTeMU M po6oTUKaTa, KOMTO Ca KAKYOBM 33
CbBPEMEHHaTa WHAYCTPUMA W aBTomaTm3auma. OT edHa cTpaHa OrpaHWYeHMAT [A0CTbn A0
nabopatopHo obopyaBaHe W TPAAWUWMOHHWTE MOAENM Ha obydveHWe cb3gasaT bapuepu npep,
Pa3BMTUETO Ha MPAKTUYECKM YMEHMWRA, KOeTO WM3WCKBA HOBM 0BpazoBaTeNHM noaxodu. B CblloTo
Bpeme oTganeveHoto obyyeHue npuaobusa Bce MO-rONSMO 3HAYEHWEe B NOCNEAHWUTE TOAMHW, HO
CblLECTBYBALMTE pelleHns YeCcTo He YCNABaT Aa OTFOBOPAT Ha HY»KAaTa OT MbBKaBOCT M eheKTUBHOCT.

ANCepTaumMoHHUAT Tpya NPeAcTass Hay4YHO W3C/eABaHE HACOYEHO KbM paspaboTBaHe Ha
nnatpopmm 3a oTganedeHo obyyeHwe NoO BrpafeHW ynpasBasBaly CUMCTEMM M POBOTMKA, KOWUTO
no3sosnAsaT npakTuyecko obyyeHue 6e3 HeobxoAMMOCT OT dM3MYecKM AocTbn Ao nabopaTopHK
MOCTaHOBKW W NPefoCcTaBAT A0bpa NepcnexkTBa 3a MOAEPHU3IUPAHE Ha TEXHMYECKOTO obpa3oBaHue
KaTo OTroBOP Ha HapacTBalWOTO TbPCEHE Ha YMEeHMA B AMHaMWYHO Pa3BMBALLMA Ce TEXHONOTMYEH
ceAT. Bve Bpb3ka c GopmynupaHata ULes Ha AMCepTauMoHHUA Tpya W Ha 6asata Ha aHanu3 Ha
TeKYLWOTO CbCTOAHME Ha nNpobnemHaTta obnacT ca GpopmynMpaHn KOHKPETHMU 3a/a4u 3a NocTUraHe Ha
nocraseHaTa uen. OnpeaenaHeTo Ha UenTa M KOHKPEeTHUTE 3a4a4vu, CBbP3aHU C NOCTUMraHeTo W, ca
0H0CHOBaHKM OT aBTOPa KOPEKTHO U U34epnaTeHo.

2. CtreneH Ha No3HaBaHe CbCTOAHMETO HA NPO61ema M TBOpPYECKa UHTepPNpeTauua Ha IUTepPaTypHUA
marepuan

OncepTaumoHHNAT Tpya AEMOHCTPMpa BMCOKAa CTENEH Ha MNO3HaBaHe Ha CbCTOAHMETO Ha
nscneaBaHmMTe nNpobnemm OT cTpaHa Ha AOKTOpaHTa. /IMTepaTypHOTO MpoyYBaHe € B OCHOBaTa Ha
popmynupaHaTa Uen u cBbp3aHuTe ¢ Hes 3agadn. bubnuorpadckaTa cnpaska Nno AUcepTaLMOHHKUA
TPYA cbAbprKa 06wo 107 M3TouHMKa, 3 Ha 6BArapCcKM e3UK, 2 Ha PYCKKU e3MK, 93 Ha aHrNMIACKM 31K K
9 web aapeca. UnTupaHute mM3TOYHMUM 0b6xBawaTt nybaAMKaLMM B HAay4YHW CNUCAHMA W TPYAOBE OT
HayuyHn KoHdepeHUMM, KaTo MoBeye OT MONOBMHATa ca nybAMKYBaHW B MOCNEAHWUTE 5 TOAMHMW.
KOHCTpyKTMBHaTa MHTepnpeTauna Ha bubnnorpadpcknte M3TOYHMUM CBMAETENCTBA 33 NO3HaBaHe Ha
CbBPEMEHHWUTE MOCTMXEHMATA B 00nacTTa OT CTpaHa Ha AOKTOPaHTa, KOMTO NOKa3ea yMeHusa 3a
KPWTUYHA OUEHKa Ha CbLecTByBaluMTe NOoAXO4M, METOAW W anropuTmMuM M MAeHTMdMUMpPaHe Ha
TEXHWUTE OrpaHNYeHuA.

3. CvorserctBMe Ha u3bpaHaTa MeTOoAMKA Ha M3C/NeABaHe C NoOCTaBeHaTa Uen W 3ajaud Ha
ANCEPTALMOHHUA TPYA,

M3bpaHaTa MeToAuKa 3a NPOBEXAaHe Ha Hay4dHuTe wu3cneaBaHusa ce 6asuvpa Ha cuUcTemeH
CPaBHWUTENEH aHan3 Ha 0COBEHOCTUTE M Pa3/IMYHUTE acNeKTU Ha pasrnexXaaHata TemaTuyHa obnacr,
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Ha OcHOBara Ha KOMTO e HanpaseH obocHoBaH u3bop Ha METOAM W CPeacTBa 3a pelwasaHe Ha
nocraseHuTe 3afdauu. lNpegnoxeHuTe, pa3paboTeHW W M3CAeABaHW METOAM W anroOPUTMM ce
OCHOBaBaT Ha aprymeHtTupaH u3bop, TeopeTuuHa 0OOCHOBKa, EKCMEPUMMEHTasHa OUeHKa U
BEPUDMKALMA Ha BB3MOMKHOCTUTE 33 M3MNO/A3BAHETO MM. METOAMYECKM AUCEePTaLUMOHHUAT Tpysa e
NOTMYECKM nocnefoBaTeNeH 1 afeKkBaTeH No OTHOLWEHWE Ha M3bpaHaTa U NPUNOXKEHa MeToAMKa Ha
NpoBeXAaHe Ha HaYYHUTE U3CNenBaHuA.

4. Hay4Hu U/vnun HayYHONPUNOMKHN NPUHOCK Ha AWUCEPTALMOHHNA TPYA,

Mpuemam dopmyanpaHnTe OT aBTopa NPUHOCK, NOCTUIHATU B PE3YNTAT Ha U3BBPLUEHUTE HAYUYHM
uscneasaHua. NMpuHocUTe MoraT Aa ce oTHecaT KbM KaTeropuute oboratagaHe Ha CblEeCTBYBaLLOo
Hay4YHO 3HaHWe, KaKTO M Cb3AaBaHe Ha HOBU U MoAMbULMPAHE Ha CbLECTBYBALLM METOAM, NOAXOAM,
MOZeNIN U anropuTMM 32 NOCTUTAHE Ha LEeNTa Ha AUCEPTaLMOHHNAA TPy,

AvcepTaunoHHMA Tpya pasrnexga WM adanusmMpa npoBeAeHM TecToBM ypouu B peanHa
obpasoBatenHa cpepa ¢ ydeHuum ot HMNIM no KTC — rp. lNpasew € M3non3BaHe Ha NPOEKTUPaHWA W
pa3paboTteH npototTun Ha naatdopma 3a oTaaneyeHo obyyeHune No BrpageHu ynpasasasaliy CUcTemMm
1 poboTrka 1 paspaboTeHnTe MeToAMKM 33 XMBPUAHKM ypouu. MosydyeHuTe pesynTtat 4eMOoHCTpUpaT
Bb3MOXHOCTTa 33 WM3NONA3B3IHE HA PEe3yNTaTUTE OT AUCEPTALMOHHMA TPYyA 33 NpoBeXAaHe Ha
MUHTEPAKTMBHW MNPAKTUYECKW 3aHATMA MO NporpamupaHe Ha BrpadeHW YNpasafBaliM CUCTEMU M
pPOoBOTW C BB3MOMKHOCT 3a UHAMBKMAYaNHa paboTa B gucTaHuMoHeH GOpmaT 3a Pas/IMyHM HUBA Ha
oby4yeHue.

5. MpeueHKa Ha Nny6AMKaLMUTe NO AUCEPTALUOHHUA TPYA

Mo gucepTauMOHHOTO M3cneaBaHe ca NyboAMKyBaHW 6 Hay4HM ctatuu. MeT OT cTaTuMTe ca Ha
AHIIMICKM €3MK 1 ca A0KNaABaHW Ha HayYHW KOHbepeHUMM C MeXayHapoaHO yyacTe, NpoBeAeHN B
Bbarapua, a wecrata e Ha 6bArapckmn e3mk u e nybanKyBaHa B HayyHO CNMCaHWE, M3AAaBaHO Y Hac.
Nybaukaunute ca HanpaseHun B nepnoaa 2022-2024 roguHa 1 ca no TemaTa Ha AMcepTaumATa Kato
NPeACTaBAT NOCTUIHATMUTE PE3YNTaTy M NPUHOCK. TpU OT CTaTUMTE Ca CAaMOCTOATENHW, APYruTe TpK ca
B CbaBTOPCTBO C HAaYYHUA PHKOBOAUTEN HA AOKTOPaHTa. YeTnpu oT nyBAMKauMUTE Ca MHAEKCMPaHU B
Scopus. [lBe OT cTaTMmnTe No AUCePTaLMOHHUA TPYA UMaT YeTUPK 3abenAsaHn uUTUpaHus.

6. MHeHusA, NpenopbKn n 6enexkm

AVCepTauMoOHHMAT TPY4 NMOKasea ronam obem Ha M3BbLPLIEHUTE HayyHW u3cnedsBaHus, Tol e
0pOpMEH BHMMATE/NIHO WM CTapaTeNHO C BUCOKO HWMBO Ha NPEACTABAHE Ha HayyHWTe W3cnenBaHus,
CBMAETE/ICTBA 3a OT/IMYHO 3aMo3HaBaHe Ha asBTopa C npegmetHaTta obnacT M WACTPUpa ronama
3a4bNOOYEHOCT Ha M3BBPLUEHUTE HAYYHUW U3CNeABaHMA.

7. 3aKkn4yeHue

Ha ocHOBaHMe Ha M3/I0XKEHOTO CYUTaM, Ye AUCEePTALMOHHUA TPy OTrOBapA Ha M3MCKBAHWATA Ha
3aKoHa 3a pa3BuTUE Ha aKaAeMMWYHKUA cbeTas B Penybavka Bbarapma, Ha MNpaBuAHKUKA 3a NpuaaraHe
Ha 33aKOHa W CbOTBETHWUA NPABUMNHWUK Ha TexHu4yeckn yHusepcuTeT—-Codua. MpoBeseHUTE HayyHM
M3CneBaHWA ca B akTyaaHa 0bnacT, asTOPBT € NOCTUrHAN NOCTaBEHUTE LUENN M 3a4a4M, NOAYHEHUTe
Pe3ynTaTi CbAbpKAT HaYYHWU, HAYYHO-NPUIONKHM 1 NPUIOKHN MPUHOCK, KOMTO Ca OTPA3EHMU B HaYYHU
nybavkaumm,

ETO 3awWo paBam CBOATa MONOXWMTENHA OUEHKa Ha NPeACTaBeHUA AMCEePTauMOHEH Tpyd M
npeanaram Ha yeaxaemuTe yneHose Ha Hay4yHoTo ypu aa 6vae npucbaeHa obpasosaTenHaTta w
Hay4Ha cTeneH ,AokTop” Ha mar. MHX. BeHuucnas Boitkos Haues no HayyHa cneuuanHocTt
~CUCTEMHO nporpamupaHe” B NpodpecroHanHo HanpasneHue 5.3 KOMYHWKAUMOHHA M KOMNIOTbPHA
TEXHMKA.

28.02.2025 . YneH Ha Hay4yHO XKypu:
/ npod. a-p Munena Nasaposa—Muuesa /



OPINION

on a dissertation for “Doctor of Philosophy” degree
Author of the dissertation: MSc. Eng. Ventsislav Boykov Nachev
Title of the dissertation:

“Design and Research of Platforms for Remote Education in Embedded Control Systems and
Robotics”

Scientific jury member: Prof. Milena Kirilova Lazarova—Mitseva, PhD

Dept. Computer Systems, FCST, Technical University of Sofia

This opinion is prepared in my capacity as a member of the Scientific Jury appointed by an Order
Ne OM-5.3-02/08.01.2025 of the Rector of the Technical University of Sofia and Protocol
No0.1/17.01.2025 from the first meeting of the Scientific Jury.

1. Relevance of the dissertation topic in scientific and applied aspects

The presented dissertation addresses a topical issue related to the development and
implementation of architectural solutions, methods and technologies for distance learning that
allow learners to program and control hardware devices for embedded control systems and robots
via remote platforms. The relevance of the dissertation problem is driven by the growing need for
skilled professionals in embedded control systems and robotics that are key to modern industry
and automation. On the one hand limited access to laboratory equipment and traditional training
models create barriers to the development of practical skills that require new educational
approaches. At the same time distance learning has become increasingly important in recent
years, however the existing solutions often fail to address the need for flexibility and efficiency.

The dissertation presents a research study aimed at developing remote learning platforms for
embedded control systems and robotics that enable hands-on learning without the need for
physical access to laboratory settings and provide a good perspective for modernizing technical
education as a response to the growing demand for skills in a dynamic technological world. In
connection with the formulated aim of the dissertation and based on analysis of the current state-
of-the-art in the problem area, several objectives and research tasks are defined. The dissertation
aim and the objectives related to its achievement are correctly and thoroughly formulated and
defined.

2. Degree of knowledge on the dissertation topic and constructive interpretation of the
bibliography

The dissertation demonstrates that the author is deeply aware on the above research topics and
the research problems in the field of study. The literature review is the basis for the substantial
formulation of the thesis aim and the research objectives of the dissertation. The list of references
used in the dissertation comprises 107 sources, 3 in Bulgarian, 2 in Russian, 93 in English and 9
web addresses. The hibliography sources include research papers published in scientific journals
and conference proceedings, with more than half of them published in the last 5 years. The
constructive interpretation of the bibliographic sources is an evidence of the applicant’s
knowledge on the recent achievements in the field and demonstrates his abilities to critically
evaluate the existing approaches, methods and algorithms and to identify their limitations.

3. Consistency of the used research methodology with the dissertation aim and objectives

The research methodology in the dissertation is based on a systematic comparative analysis of the
features and the different aspects of the research field under consideration and thus consistent
decisions and selection of methods and means are made for solving the dissertation tasks and
objectives.



The suggested, developed and investigated methods, algorithms and models are based on well-
reasoned decisions, theoretical justification, experimental evaluation and verification of the
possibilities of their usage. In methodological point of view, the dissertation is logically consistent
and adequate in respect to the used research methodology.

4. Scientific and applied contributions of the dissertation

| accept the research contributions formulated by the author in his dissertation as result of the
research carried out. The contributions made in the dissertation are relevant and can be related to
enrichment of the existing scientific knowledge as well as development of new and modification of
existing methods, approaches, models and algorithms for the research field and the tasks solved in
the dissertation.

The dissertation examines and analyzes test lessons conducted in a real educational environment
with students at the National Vocational School of Computer Technology and Systems, town
Pravets, using the designed and developed prototype of a remote learning platform for embedded
control systems and robotics and the developed methodologies for hybrid lessons. The obtained
results demonstrate the possibility of using the dissertation results for conducting interactive
hands-on lessons on programming of embedded control systems and robots with the possibility of
individual work in a distance-learning format for different levels of training.

5. Evaluation of the author’s publications on the dissertation’s topic

The results of the dissertation research obtained by the author have been published in six
scientific papers. Five of the papers are written in English and are presented at scientific
conferences with international participation held in Bulgaria. The sixth paper is written in
Bulgarian and is publishes in a national scientific journal. The publications are made in the period
2022-2024 and cover the topic of the dissertation presenting the results and the contributions
achieved. Three of the papers are single authored by the applicant and the other three are co-
authored with his scientific supervisor. Four of the papers are indexed in Scopus. Two of the
papers on the thesis have four citations.

6. Comments, recommendations and remarks

The dissertation reveals a large amount of research studies carried out by the applicant. It is
carefully prepared at a high scientific level of presentation of the research topic, demonstrates the
author’s excellent research comprehension on the addressed scientific problems and reveals the
thoroughness of the research carried.

7. Conclusion

Based on the above said | consider the dissertation presented in the procedure for awarding the
“Doctor of Philosophy” degree as corresponding to and fulfilling the requirements of the Act on
the Academic Staff Development in Republic of Bulgaria and the Regulations governing the
application of the Act as well as the Regulations for the application of the Act in the Technical
University of Sofia. The dissertation topic falls in a relevant scientific field, the author fulfilled the
dissertation goals and the objectives, the results obtained contain scientific and applied
contributions that are published in scientific papers.

Therefore, | am convinced of my positive assessment of the dissertation presented and propose to
the honorable members of the Scientific Jury MSc. Eng. Ventsislav Boykov Nachev to be awarded
a “Doctor of Philosophy” degree in the professional field 5.3 “Communication and Computer
Engineering”, scientific specialty “System Programming”.

28.02.2025 . Scientific jury member:
/ Prof. Milena Lazarova-Mitseva, PhD /



