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Auceprarl[oHeH TpyA:a npugo6uBaHe Ha o6pasonarerrHau HayqHa crerreH ,,4oKTop"

flpo$ecuoHirJrHo HanpaBneHue 5.3. KorrryHuraqr{oHHa 14 KoM[]orbpHa rexHr.rKa

Anrop Ha AlrceprarluoHHu, rpyA: Mar. r{Hx. Besquc.nan Bofiros Haqes

Teua na Ar.rceprarluoHHr.rr rpyA: IlpoercrupaHe H H3c,'re,[BaHe na nrarQopMn 3a orAaJrerreHo

o6yuenue rro BfpaAeHrr yilpaBJrflBarrllr cncreMrr u po6orlrna

r{ren na HayqHoro }rypv: flpo$.A-p r,rHx. Pyuen Tpu(ponon

1. Arrya;rHocr Ha parpa6ornaHlrr B ArrceprarlrroHHrrfl rpyg npo6JreM B HayrrHo Ir

HayrrHo[puJro)rcHo orHomeHrre. Crenen [r HrlBa Ha axTyaJrHocrra Ha npo6;reMa Ir

KoHKperH[Te 3aAaru, parpa6oreHrr B Arrceprarlrrfl Ta

lracepraquoHHurr rpyA 3acma axTyanHa reMa orHocHo rrpoeKTprpaHe, cb3AaBaHe Ia

n3cnegBaHe na ular$opMlr 3a orAiueqeHo o6y.reutre, n o6racrra Ha cprcreMHoro [porpaMr.rpaHe

u po6oruxara. Axueumr Ha r,r3cneABaHrrrra naAa Blpxy [pr{Hrlulr.rre ua paspa6orKa, peaJII43aIrHrI

r.r r43cneABaHe Ha TaKa cb3AaAeua nrarsopMa. Paspa6ornaHlrflT B Ar4cepTaur.roHeHHr,r-s rpyA

upo6neu e aKTyirneH H e cBbp3aH cbc cbBpeMeHHoro cbcrorHue na o6lacrra. -f,cso e 4e(funupaua
rlenra Ha Ar.rceprarluoHHr.r, TpyA: ,,rpoeKTr.rpaHero, paspa6ornauero v la3cneABaHero Ha

unar([opnau 3a orAaneqeno o6yuenue", Karo Bb3 ocHoBa Ha roBa ca u3BeAeHr,r 3aAatrure, KoHTo ce

rrocraBrr 3a r{3rrbJrHeHr,re. [o6po BrerrarreHue rrpaBr.r 3aAar{a rpn, $oplrynupaHa B

Ar{ceprarluoHHu, TpyA, a uMeHHo: H3cneABaHe ua nrarSopMara:a o6yueuue. Paspa6orBaHero

Ha r4HoBarr4BeH rroAxoA 3a cb3AaBaHe Ha MoAynHr,r urar$oplru 3a orAaJrer{eHo nporpilMllpaHe Ha

BrpaAeHu ynpaBnqBaulr{ clrcreMr.r l.r po6oru n o6pa:onareJreH KoHTeKcr e HayqeH Bbrlpoc,

rrpetrcraBeH B AHceprauutra. fiucepraurroHHr{rr rpya e ilocBereH Ha aKTyanHa reMarLIKa, Kosro

uMa cbBpeMeHHo lr3po(eHr{e. .{ncraHqr,roHHoro o6yvenue e Berre HaJIoxr{JIa ce qacr or
o6pa-:onaHr.rero B yHr{Bepcr4T err4 Lt yqunuqa.

2. Crenen Ha rro3HaBaHe cbcroflHrrero na npo6;reMa rr rBoprrecna rrnTep[perallrrfl Ha

Jr[TepaTypHrrs MaTeplraJr

B Ar,rcepraur,rsra ca HalpaBeHu aHaJlr,rrr,rrrHr{ r{HTepflperauHra Ha rrocoqeHr{Te B

nr.rreparypHara crrpaBxa 109 nrrreparypHu r.r3TorrHrrKa, or Kor.rro 96 ca uy6nnrynanvv.arepilaurrr

na anuuficKr{ e3r{K, ABe Ha pycKr,r e3HK, Tpt4 na 6urapcKr{ e3r.rK, a ocraHilJrlrre ca [pelparKr,r KbM

Marepuilnu n I4urepuer. I,lsrorneHr{Te aHaJru3vt kr MoAeJrH. sa 6aza qr,rrrrpaHl,ITe I,I3TorIHHuu

rroKtrBar rro3HaBaHe cr,crolrHuero Ha upo6reuaruKara. .{ncepraquoHHr,rflT TpyA ce cbcrora or

yBoA, tIeTIApU TJIaBI{, CbAbpxarqpl OCHOBHOTO I,I3JIOXeHI{e, 3aKJIIOqeHI{e, rpI{HOCt4, CIIHCbK

uy6rurxaquu no pa6orata u ABe rpunoxeHr.rr. O6uusr o6eu Ha Marepuana e 200 crpaHl,Iqu.



flrpaouavalHo e r,r3BbprrreHo H3qepnarenHoro [poyqBaHe Ha cbcro-f,Hr4ero Ha HirJrr.rqHr.rre

r:rar$opuu, orpa3euo B rJraBa 1, xaro cneA ToBa rBopqecKu ce rrHTepnperr{pa anaJturvrt:avtfl,

Marepuan :a flpoexrupaHe ua urarSopMa 3a orAaneqeHo nporpaMr.rpaHe, Paspa6orxa Ha

nrarSoprraa 3a orAtrneqeHo rporpilMr,rpaHe ra ZscreAnaHe H H3noJr3BaHe Ha rrJrar(fopua sa

oTAZUrer{eHo rrporpaMr{paHe Ha BfpaAeHr4 crrcTeMr.r.

3. CrornercrBrre Ha nr6panara MeroArrKa Ha rr3cJreABaHe c rrocraBeuara IIeJr u 3aAarru

Ha ArrcepTaurroHHrrfl TpyA

B Haqaroro Ha Ar.rceprarlrroHHr,rr rpyA e rcno 4e$r.rHr{paHa ocHoBHara rler. MerorilKara
Ha rr3cJreABaHe B Ar.rceprarlxoHHlr, TpyA e u:6paxa B cborBercrBr.re c flocraBeHare IIen h 3aI.aqu.

3a pearu:upaHe Ha [ocraBeHara rlen B AuceprarluoHHr{.f, Tpyr - [poeKTprpaHero, paspa6orBaHero

Ir u3cJreABaHero Ha nnar$opr,ara 3a orAaneqeuo o6yvenue ca.qeSuHI{paH}I cJIeAHI,ITe 3aAaql{:

. flpoyunaHe cbBpeMeHHoro cbcrorHr4e r o6:racrra Ha LvrcranrllroHHoro o6yueuue lo
BrpaAeHr,r y[paBnrBarrlu c]rcreMla u po6oruxa;

. Crs4aeaHe Ha apxr.rrerTypHr.r perrreHkrfl, Lr uttopr.ITMLI 3a peilnil3allu.a na ular$opMl,I 3a

orAiuerreHo o6yueuue.
. CpanunreJreH aHirJrr{3 u ns6op Ha rexHonorvts 3a pei}n}r3arlua ua urarSopMara;
. flpoerurpaHe, MoAenrapaHe rr rrMrrJreMeHTI,IpaHe recroBa unar$oprraa;
. Pa:pa6orBaHe Ha MeroAlrKr,r 3a recrBaHe rr r,r3rroJr3Baue Ha recroBara nnar$opua n

yue6nux rpouec.
I4snrpuren e xpoHonoruqeH aHaJrr,r3 il anaJrptruqHa HHTeplperaur,r{ Ha ron-f,N,I o6eN,I

un$opuaqur Iro npo6reuarvrKuta, cBbp3aHa c pa-:pa6orKa r,r r.r3rroJr3BaHe Ha crIcreMLI 3a

Ar.rcTaHrlHonno o6y.reuue. YAaqHo e cbqeTaHr,reTo na $oprraarHpr MoAeJII{ 3a ollplcaHile Ha

c[creMHu pecypcu cbc cpaBHr,rrenHr,r ra6r,ut\u r4 KpprruqeH aHaJrr,r3 rlo orHollreuue us6opa na

apxr,rreKTypa.

flo46pauu u r,r3rroJnBaHpr ca [oAxoArruu MeroAr,r u cpeAcrBa, qpe3 Kor{ro ce nocr}Irar

([oprraynupaHr,rre B 3aKJrroqeHlrero rrpuHocr{ Ha Ar.rceprarllroHHnf, TpyA. I4:norssaH e aAeKBareH

TexHoJrorrdqeH r,rHcrpyMeHTaprdyM 3a cb3AaBaHero Ha reoperraqHux $oprvrareH MoAen.

Cnaxtalr, ue us6paHara MeroAprKa Ha r.r3cneABaHe Ha[BJrHo cborBercrBa Ha rrocraBeHara B

ArrcepTauHoHHrf TpyA uen h 3a4aqI'I.

4. Hay.uru nlwtu HayqHorrprrJroxHrr [prrHocr{ Ha ArrceprarlrronHrlfl TpyA

flpneuana SopnaynnpaHr.rre or Mar. uux. BenqucraB Haqen trprtHocl4 KaKTo ca 3arwrcauu

B Ar{CepTauuoHEvrfl, TPYA, a LTMeHHO:

. HayrlHo-nprInoxHl,InpuHocu:
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- rrpeAnoxenvr ca apxr4TeKTypHH perrreHkrs. 3a pmpa6orBaHe Ha HoBr{ rrJrar(poprvrn sa

orAiuetreHo nporpaMupaHe Ha BrpaAeHr,r ynpaBnflBarrll,r cr{creMn ra po6oru, Kor,rro

rro3BoJurBar npeoAonqBaHe Ha npo6reuu B [paKTnqecKoro o6y.renue tro BrpaAeHI,I

ynpaBJUrBarrlu cprcreMu ra po6oruxa;

- cb3Aa.ueHr{ ca anropyrrMr 3a ocHoBHr.r MoAynr,r 3a peanr.{3r{paHe Ha nrarSopuu sa

orAiureqeHo [porpaMr.rpaHe Ha BrpaAeHpr ylpaBnrBarq]r cucreun u po6oru.

- paspa6oreHr.r ca MeroAr4Kr4 :a xu6pugHr.r yporlrl qpe3 v3rron3BaHe Ha cucreMll 3a

orAiuetreHo rrporpaMupaHe Ha BrpaAeHu cucreMr{ n po6orn.

. [pI,IroxH[ [puHocu]

- na 6asara Ha rrpeAJroxeHrrre apxHTeKTypHu pelreHr.u e pa3pa6orena recroBa

nnar([opua 3a orAiureqeno o6yuenue no BrpaAeHr.r ylpaBn-rrBarqra cr.rcreMu z po6oruxa.

- pa:pa6orena e Python 6u6mroreKa 3a rporpzlMupaHe Ha xyMaHor.rAen po6or Mistyll.
- I4HTerp[paHr,r ca p[t:nrlrrHu rr,rrroBe xapAyepHr,r ycrpoficrna, BKJIIo.ILITeJIHo

Mr4KpoKoHrponepHr{ nnar([opuru (Arduino, ESP32), xyMaHouAHra po6otn (Misty II),
r.rHAycrpr,rarrnu po6orn (Dobot Magician) u 6esuurorHr,r JrerareJrnr ailaputu (DJI Tello) n

paspa6orenara urar$opMa, B Kouro ca npoBeAeHr.r eKcrreprrMeHTanHr{ ra3cJleABaHlas. B

peanHa o6pasonarenHa cpeAa 3a rrorBtpxraBaHe ua e$exrunHocrra ua nrar$opMara.

5. Ilpeuenxa na ny6;ruxaqrr{Te rro AlrceprallnoHulrfl TpyA

Brn rprsra c Ar,rcepraur.roHHlr{ TpyA ca HanpaBeHr4 6 uy6nurarluu, or KoLITo 5 6p.

AorLrraAr,r Ha MexAyHapoAHr.r ron$epenq[u, ]rHAeKcupanu a Scopus, u I 6p. B HaIIUoHiIJIHo

cIIl4caHlle.

CaMocrosreruu uy6lnKa\vkr uv,a 2 6p., a ocraHuurlrre ca B cbaBTopcrBo c HaytrHu,

pbKoBoAr,rrer. flpe4craBeH e crrrcbK c 4 6p. za6etszasu \Lrrvpanrs.

flpe4cranenr.rre ny6rvtKa\vtu HaAxBbpn r Mr{HuMirJrHr.rre u3r4cKBaHVs. sa OHC ,,4oKTop".

6. Mneuur, rrpenopbKu u 6erexrcu.

HsN{aM cbrrlecrBeHpr sa6erexru no o(popnarHero r.r cbAbpxaHr.rero Ha Aprcepraur.roHHus rpyA.

Eux upeuopbr{an Ar.rcepraHTbr Aa npoAbJrxr{ cBor.rre u3cJreABaHufl, B Ta3kt o6racr v Aa rn

lpprnafa Ha [paKTuKa.

7. 3ar.nroqen[e c flcHa rroJroxrrreJrna rrJrrr orplrllareJrHa orIeHKa Ha Ar{ceprarlrronnlrfl
TPYA.

Brs ocHosa Ha cbAbpxaHnero r{ pe3ynrarr4Te Ha npeAcraBeHara Ar.rceprarlr.rf, AaBaM cBosra

rroJrox[TeJrHa oueHKa. ,{ucepraqkronukrflT TpyA orroBapfl Ha r,r3r,rcxBaur,rqra Ha 3arona ga

ptr:Bl,rTr,re Ha axaAeMuqmprfl. cbcraB ua Peuy6ruxa Br.nrapvtfl, Ha flparumruxa 3a HeroBoro
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rrprlnoxeHlIe vr Ha flpanNffruxa 3a ycnoBuflTa vr pella sa upu4o6ueane Ha HayqH]r crerreHlr B

Texu[.recr[, yH]rBepcr.rrer - Co$ur.

Y6eleno rperopBqBaM Ha yBaxaeMoro Hayuno xypu Aa npuctAl.r o6pasonarenHa r.r HayqHa

crerleH ,rgoKtoptt Ha Mar. uux. BenqrrcJraB Eoftron Ha.ren n upo(feczoHirJrHo Ha[paBneHrae

5.3. Konrynl,IKauvoHua I,I KoMrrrorbpHa rexHr.rxa, cleulrilJrHocr,,CucreMHo rrporpaMrrpaHe".

19.02.2025 r. r{ren na )Kyp}rro:

/IIpo$. g-p
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OPINION

on a dissertation for the acquisition of an educational and scientific degree "Doctor"

Professional field 5.3. Communication and Computer Equipment

Author of the dissertation: M.Sc. Ing. Ventsislav Boykov Nachev

Dissertation title: Design and research of remote learning platforms in embedded control

systems and robotics

Member of the scientific jury: Prof. Dr. Eng. Roumen Trifonov

1. Actuality of the problem developed in the dissertation in scientific and applied terms.

Degree and levels of relevance of the problem and the specific tasks developed in the

dissertation

The dissertation deals with a topical topic related to the design, creation and research of
distance learning platforms in the field of system prograrnming and robotics. The emphasis of the

research falls on the principles of development, implementation and research of such a platform.

The problem developed in the dissertation is topical and is related to the current state of the field.

"design, development and research of remote learning platforms", and on this basis the tasks to be

performed are deduced. A good impression is made by task three, formulated in the dissertation,

namely: research of the learning platform. The development of an innovative approach to the

creation of modular platforms for remote programming of embedded control systems and robots

in an educational context is a scientific issue presented in the dissertation. universities and schools.

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

literary material

In the dissertation, analytical interpretations of the 109 literary sources mentioned in the

literary reference are made, of which 96 are published materials in English, two in Russian, three

in Bulgarian, and the rest are references to materials on the Internet. The analyzes and models

prepared on the basis of the cited sources show knowledge of the state of the problem. The

dissertation consists of an introduction, four chapters containing the main exposition, conclusion,

contributions, a list of publications on the work and two appendices. The total volume of the

material is 200 pages. Initially, the comprehensive study of the state of the available platforms,

reflected in Chapter 1, was carried out, and then the analytical material for Designing a Remote

Programming Platform, Developing a Remote Programming Platform, and Researching and Using

a Remote Programming Platform of Embedded Systems was creatively interpreted.



3. Compliance of the chosen research methodology with the set goal and objectives of
the dissertation

At the beginning of the dissertation, the main goal is clearly defined. The research

methodology in the dissertation is chosen in accordance with the goals and objectives. In order to

realize the goal set in the dissertation - the design, development and research of distance learning

platforms, the following tasks are defined:
. Study of the current state in the field of distance learning in embedded control systems and

robotics;
. Creation of architectural solutions and algorithms for the implementation of remote

learning platforms.
. Comparative analysis and selection of technologies for the implementation of the platform;
. Design, modeling and implementation of a test platform;
. Development of methodologies for testing and use of the test platform in the educational

process.

A chronological analysis and analytical interpretation of a large amount of information on

the issues related to the development and use of distance leaming systems has been carried out. It

is appropriate to combine formal models for describing system resources with comparative tables

and critical analysis regarding the choice of architecture.

Appropriate methods and means have been selected and used to achieve the contributions

of the dissertation formulated in the conclusion. Adequate technological tools are used for the

creation of the theoretical formal model.

I believe that the chosen research methodology fully corresponds to the goal and objectives

set in the dissertation.

4. Scientific and/or applied contributions of the dissertation

I accept the formulations of Mag. Ing. Ventsislav Nachev contributions as recorded in the

dissertation, namely:

o Scientific and applied contributions:

- Architectural solutions are proposed for the development of new platforms for remote

programming of embedded control systems and robots, which allow overcoming problems

in practical training in embedded control systems and robotics;

- Algorithms have been created for basic modules for the implementation of platforms

for remote programming of embedded control systems and robots.

- Methodologies for hybrid lessons have been developed using remote programming

systems of embedded systems and robots.

. Appliedcontributions:
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- Based on the proposed architectural solutions, a test platform for remote training in

embedded control systems and robotics has been developed.

- a Python library was developed for programming a humanoid robot MistyII.
- various types of hardware devices have been integrated, including microcontroller

platforms (Arduino, ESP32), humanoid robots (Misty II). industrial robots (Dobot

Magician), and drones (DJI Tello) into the developed platform, in which experimental

research has been conducted in a real-world educational environment to confirm the

effectiveness of the platform.

5. Evaluation of the publications on the dissertation

In connection with the dissertation, 6 publications have been made, of which 5 pcs. papers

of international conferences, indexed in Scopus, and 1 pc. in a nationalmagazine.
There are 2 independent publications, and the rest are co-authored with the supervisor. A

list of 4 pcs. citations noticed.

The submitted publications exceed the minimum requirements for the PhD degree.

6. Opinions, recommendations and notes.

I have no significant remarks on the design and content of the dissertation.

I would recommend that the dissertation student continue their research in this area and put

them into practice.

7. Conclusion with a clear positive or negative assessment of the dissertation.

Based on the content and results of the presented dissertation, I give my positive assessment.

The dissertation meets the requirements of the Law on the Development of the Academic Staff of

the Republic of Bulgaria, the Regulations for its Implementation and the Regulations on the Terms

and Conditions for Acquiring Scientific Degrees at the Technical University of Sofia.

I strongly recommend to the esteemed Scientific Jury to award the educational and scientific

degree "Doctor" to Ventsislav Boykov Nachev, M.Sc. in the professional field 5.3.

Communication and Computer Engineering, specialty " System Programming".

19.02.2025 Jury Member:

/Prof. Dr I
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