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A cepraLlhoHeH rpy4 aa npngo6hBaHe Ha o6pa:oearenua r HayyHa creneu "goxrop"
Aerop ua AhcepraLlhoHHhF TpyA: Mar. uxx. Bexq,ucnae Eofixoe Haqea

Tema na AhcepraqhoHHt4fl rpyA:
aHe h i,r3crreABaxe xa nnarQopnnx 3a orAaneqeHo o6y,rexne no BrpaAeHr ynpaBnFBaulu

cucreMr n po6orrxa "
l,nen na HayqHo x(yph: npoo. A-p MhneHa Krprnoea /laaapoaa-Mrqeaa
KareApa Honnnorupur cncreMt, OKCT, TexHh,lecxr yx r eepcrarer-Co$rn

HacroRuqoro craHoBt4u.le e h3rorBeHo B HaLtecrBoro Mh Ha q,[eH Ha HayqHo ]xyph, Ha3HaqeHo c'bc

3anoee4 Ng OIH-5.3-02/08.01.2025 r. Ha Pexropa xa Texsrqecxr yHr Bepchrer-Co$rR n nporoxon
or nbpBo 3aceAaHhe Ha HayqHoro xyph or 77.07.2025 r.

1, Axryanxocr xa paepa6oreaHhs B At4ceprar.luot{Huf, rpy4 npo6aervr B HayqHo x HayqHo-
npl,rnor(Ho oTHoureHhe

flpe4craaerrnr A cepraqhoHeH TpyA e HacoqeH xtm 6escnopxo aKTyanHa reMarhxa, cB.bp3aHa

c pa:pa6oraaHe h BHeApFBaHe Ha apxhreHrypHh peuJeHhr, MeroAh t4 rexHo.oothh 3a AlcraHqhoHHo
o6yvexre, Kor4To no3sonflBar Ha y\taul,4Te Aa nporpaMhpar h xoHTponhpar xapAyepHr ycrpo craa :a
BrpaAeHh ynpaBnnBaLqt,l chcreMh vt po6orv' r.]pe3 orAaneqenr nnarQopmr. AKryanHocrra Ha

npo6nenna Ha Ahcepraq Bra ce o6yclaen or HapacrBaqara Heo6xo4r,trrrocr or xaann$rqrpaHr
cneL{han[crh a o6,nacrra Ha BrpaAeHhre ynpaBnrBau4r crcreMh r po6orrxara, xohro ca K,ntortoBh 3a

cbBpeMeHHara hHAycrp!4fl h aBToMar 3aqrr. Or egua crpaHa otpaHhqeHhflT Aocrbn Ao
na6oparopno o6opy4sane A rpa1nL\t4o+Htre MoAen na o6yverre cb3AaBar 6apnepra npe4
pa3BrlThero Ha npaxr[qecx[ yMeHrF, Koero r3ficxea xoer o6paaoearenHh noAxoAt4. B ctqoro
BpeMe orAareqexoro o6yvexre npu4o6raea Bce no-To,nnMo 3HaqeH e B nocneAHhre rcAAHt4, Ho

cbqecrByBau{hre peueHhF qecro He ycnsBar Aa orroBopFT Ha HyHAara or rbBKaBocr r eQexrraxocr.
p,ucepraqnonHrnr rpyA npeAcraBF HaylrHo h3cneABaHe HacoqeHo xltla paapa6oreate xa

nnar$opllnr 3a orAa,neqeHo o6yvexre no BrpaAeHh ynpaBnnBau.lh chcreMh r po6ornxa, xorro
no3Bo.nnBar npaxrnqecKo o6yqeHhe 6es xeo6xo4r,rmrocr or $r:rrecKh Aocrbn 4o na6oparopHr,r
nocraHoBxh 14 npeAocraBnT 4o6pa nepcnexrhBa 3a MoAepHA3npa+e Ha rexHhL{ecKoro o6pa3oBaH e

KaTO OTTOBOp Ha HapacrBaLqOTO TbpCeHe Ha yMeHrs I Ar4HaMhqHO pa3BlBau.lhfl Ce TeXHOTOT 'teH
cBflT. BbB Bpb3xa c $oplry,rrra pa xara qen Ha AhcepraqnoHHrfl rpyA h Ha 6asara Ha aHa,nh3 Ha

rekyuloro ctcronHhe ua npo6nemHara o6racr ca Sopruylrpaxh xoHKperHh 3aAaq 3a nocrhTaHe Ha

nocraBeHara Llen. OnpeAennHero Ha qe,rrra h KoHKperHhre 3aAaqh, cB'bp3aHh c nocrhraHero , ca

o6ocHoeaHh or aBTopa xopeRTHo h h3qepnare,nHo.

2. CreneH Ha no3HaBaHe cbcroaHr4ero xa npo6aema h rBopt{ecKa HHTepnperaqxf, Ha nxreparypHrf,
MaTepxan

.{rcepra qron xnFT rpyA AeMoHcrphpa B,4coxa creneH Ha no3HaBaHe Ha cbcrosHhero Ha

[3cneABaH]4Te npo6remr or crpaHa Ha AoxropaHTa. .nhreparypHoro npoyrtgaHe e B ocHoBara Ha

Qoptuylnpauara qen h cB-bp3aHhre c HeF zanaun. Sn6nvtorpaQcxara cnpaBxa no AhcepraqhoHHhn
rpyA c-bAbpxa o6u1o 107 h3ToqH[Ka, 3 ua 6tnrapcxr,r eznx,2 ua pycxh e3hK, 93 Ha aHrrh cxh ee x

9 web a4peca. l-lhrhpaHhre 3To,.l H 14 Lp4 o6xaaqar ny6nnxaqnn B HayqHr cnhcaHhfl h rpyAoBe or
Hay,+rra xoa$epeHqhh, Raro noBeqe or no,rroBhHara ca ny6.nrxyeaar B noc,neAHhre 5 ro4rxn.
Hoxcrpyxrreuara hHTepnperaqhn ta 6v,6nviorpa$cxrre narovxr,rqr4 cBfiAerercrBa 3a no3HaBaHe Ha

cbBpeMeHHrre nocrhx(eH flTa e o6racrra or crpaHa Ha AoHTopaHTa, xoito noxagea yMeHhR 3a

Kpt4Tt4qHa oqeHxa Ha cbu{ecreyBa ulrlre noAxoAr4, MeroAh t4 anrophrMh r,r n4exrrQlrqrpate ua

TexHhre orpaHhqeH h8.

3. Ctorgercreue xa ue6paxara MeroAxxa Ha x3cneABaHe c nocraBeHara qe, ta 3agaq[ Ha

AxcepTaq14oHHr.rn rpyA

I4:6panara MeroAhxa 3a npoBex(AaHe Ha HayqHrre h3cneABaHhf, ce 6aerapa Ha chcreMeH
cpaBHhreneH aHa,n 3 Ha oco6euocrrre r pa3nhqH,4Te acneKTLt Ha pa3rnexAaHata lennarrvxa o6.nacr,
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Ha ocHoBaTa Ha Ko[To e HanpaseH o6ocHoBaH h36op Ha MeToAt4 t4 cpeAcTBa 3a peuaBaHe Ha

nocTaBeHhTe 3aAaqh. r'lpeAnoxeHh1e, pa3pa6oTeHh A t43creABaHA MeToAh h a,nrophTMh ce
ocHoBaBaT Ha apryMeHThpaH 14360p, TeopeThqHa o6ocHoBKa, eKcnepl,4MeHTarHa oLleHKa h

Bepl4ol4Kaql4f, Ha B'b3MoxHocTr,4Te 3a ,43no,n3BaHeTo hM. MeToArgecKh A[cepTaq oHHt4nT TpyA e
.4ornqecKh nocneAoBaTeneH 14 aAeKBaTeH no oTHoueHhe Ha h36paHaTa h npr4,4oxeHa MeToAhxa Ha

npoBexAaHe Ha HayqH Te n3cI,eqBaHnP,.

4, HayqHx nf nnr Hayv.lonphnoxHlt npxHoct4 Ha At4cepraquoHHltn rpyA

flpneruam Qopruyarpanrre or aBTopa nphHoch, nocrhrHarh B pe3ynrar Ha h3BbplrteHnre HayqHI,!

h3clreABaHhF. llpr,rHocrre Morar Aa ce orHecar KbM KarerophhTe o6orarflgane Ha cbqecrByBaqo
HayqHo 3HaHhe, KaHTo l, cb3AaBaHe Ha HoBh r,r mo.qnSrqr,rpane Ha c'bu.{ecrByBa u.ln MeroAri, noAxoAh,
MOAenh A a,.fopulMn 3a nocTr4raHe Ha u,enTa Ha Ar4 cepTa qhoH H 148 TpyA.

lrcepraqrouHlrs rpyA pa3rnelxqa v alann3 pa npoBeAeHh recroBh ypoLlh B peanHa

o6pa:osare,nna cpeAa c yqeHhqh or HllI no KTC - rp. npaBeLl c h3no,n3BaHe Ha npoexrhpaHhn h
paspa6oreH npororhn xa nraroopMa 3a orAaneqeHo o6yvexre no BrpaAeH ynpaBnnBau{r1 c,4creMr
v po6otuxa n paepa6orenrre MeroAl,lxtl ea xn6pnpnn ypoL{h. nonyqeHhre pe3ynrar}4 AeMoHcrphpar
BT3MOIHHOCTTa 3a h3nor3EaHe Ha pe3ynTaTrTe Or AhcepTaqhoHHhfl TpyA 3a npoBexAaHe Ha

hHTepaKThBHh npakr,4qecxyl saHFThF no nporpaMhpaHe Ha BrpaAeHr ynpaBnfBaq cncfeM4 v
po6orh c B'b3Mox{Hocr 3a n+Avllt4Aya^ua pa6ora B ArcraHqhoHeH Qoprvrar 3a pa3.nhqHr H Ba Ha

o6yvenr.re.

5. flpeqexxa xa ny6arxaqrure no AxcepraqhoHHun rpyA

no A[cepraqroHHoro t13c,r]eABane ca ny6llrxyeanr 6 xayvxn crarrr. fler or crarhrre ca Ha

asrnnhcxn e3AK A ca AoKnaABaH Ha HayqHh xonQepeHqr,tr c MexAyHapoAHo y\lacrne, npoBeAeHh B

6'urraprn, a [.uecrara e ua 6's,nrapcxr e3nx h e ny6lNxyaaHa B Hayr]Ho cnhcaHhe, h3AaBaHo y Hac.

fly6nrxaqrnre ca HanpaBeHr B nephoAa 2022-2024 to1nla A ca no reMara Ha Ahceprau,t4nra (aro
npeAcraBf,T nocrhrHarhre pe3ynrarh v npngock. Tpr or crarrrre ca caMocronrenHy,, Apyl4re rp4 ca

B cbaBTopcrBo c Hay\.rHt1fl pbxoBoAhren Ha AoKropaHTa. tlerrpr or ny6nnxaqnwe ca ,rHAe(chpaH B

Scopus. ABe or crar hre no AhcepraqhoHHt4fl TpyA nMar qer ph 3a6enn3aHh Llt4ThpaH A.

6. Mxexun, npenopbKri r 6enexxl

,[,rcepra qnoH H r,rrr rpyA noxa3Ba rornnn o6em Ha ,43BbpueHrre HayqHh rscae4aaxnR. Tofi e

o0opMeH BHhMarerHo h craparenHo c Bhcoxo Hr4Bo Ha npeAcraBflHe Ha HayltHhre A3cAeABaHAfl,
cBhAerencrBa 3a or,ohqHo 3ano3HaBaHe Ha aeropa c npeAMerHara o6iacr A hnocrphpa rornMa
sa4tn6oveHocr Ha h3abpr.reH hre H ayq H h h3cre ABaHVF.

7.3axarcqeuue

Ha ocHoeaHhe Ha h3,nox{eHoro cqhraM, qe A/cepraqhoHHhF TpyA orroBapF Ha h3ncxBaHhflTa Ha

3aKoHa 3a pa3E The Ha aKaAeMhLrHhfl cbcraB e Peny6rrxa E.unraphF, Ha llpaBt,tnHhKa 3a nphnaraHe
Ha 3axoHa h c'borBerHhn npaBnnHnr xa Texnr,lecxr yH r aepcrrer-Co$rr. l-lpoee4exhre HayqH
t43c.neABaHhs ca B aKTyanHa o6lacr, aarop'ur e nocrhTHa,n nocraBeH Te \ent A 3aAasn, nonyqeHhre
pegynTaTh ClAbpX{aT HayqHh, Hayq HO-n phnox(H L1 A np'r|trt}tl<Ht4 nphHOCh, KOI4TO Ca OTpa3eHn B HayqHt4

ny6arxaqrn.
ETo 3aulo AaBaM cBoflra no,nolx Te,nHa oqeHKa Ha npeAcraBeHhfl ArcepraqhoHeH Tpyfq h

npeAnaraM Ha yBa)(aeMhre qneHoBe ua Hayvnoro xyph Aa 6t4e nprcr4ena o6paaoaarelxara r
Hayi.rHa creneH ,,AoHTop" Ha Mar. t4Hx, BeHqucrae Eofixoe HaqeB no HayqHa cneu,hanHocr
,,Crcremxo nporpamrpaxe" e npoQecroxalHo HanpaBneHre 5.3 Korvryx ra xa qhoH Ha 4 HoMnpr.bpHa
TexHhKa.

t{reH Ha HayqHo }Kyp}r:

/ npo$. e-p Muaexa /laaapoaa-Mrqeea /
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OPINION
on a dissertation for "Doctor of Philosophy" degree

Author of the dissertation: MSc. Eng. Ventsislav Boykov Nachev

Title of the d issertation:

"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 OIH-5.3-02/08.01,2025 of the Rector of the Technical University of Sofia and Protocol
No.U17.01.2025 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 skjlls that require new educational
approaches. At the same time distance learning has become increasingly important in recent
years, however the existing solutions often failto 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 settlngs and provide a good perspective for modernizing technical
education as a response to the growing demand for skills in a dynamic technological world. ln

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 bibliography 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.
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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. ln 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

I 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 d isse rtation.

The dissertation examines and analyzes test lessons conducted in a real ed ucational 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 programminB of embedded control systems and robots with the possibility of
individual work in a d istance-lea rn ing 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
ZO22-2O24 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. lt 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 I 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, I 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".

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