DRCThYy - lpedt - O H

CTAHOBUILE

P i *;:

/‘/ /
> BbpXy JUCEPTAIMOHEH TPY/ 3a MpUA00MBaHe Ha 00Opa3oBaTe/iHa U Hay4yHa CTEIEeH ,,JJOKTOp

<

[Ipodecuonanno HampasieHue 5.3. KoMyHHKaIMOHHA ¥ KOMITIOThPHA TEXHHUKA

ABTOp Ha AMCEPTAIMOHHUS TPYA: Mar. WHX. Benuucnas boiikoB Haues

Tema Ha nucepranuonnus Tpy/a: [IpoekTHpaHe H H3cieBaHe HA MIATGOPMH 32 0TJAJIe4EHO

o0ydeHHe 10 BrpajieHH YIPaB/JIsBAIIH CHCTeMH H poO0OTHKA

Unen Ha HayuHOTO XYypH: [Ipod. n-p umx. Pymen Tpudonon

1. AkrtyajHOCT Ha pa3padoTBaHHMs B JHCEPTAIMOHHHSA TPYyd NpodjaeM B HAYYHO H
HAYYHONPHJIOKHO oTHOmeHHe. CTeneH W HHBA HA aKTYaJHOCTTAa Ha mpodjema H
KOHKPEeTHHTE 32/1a4H, pa3padoTeHH B IHCePTALHUATA

JlucepTalliOHHUAT TpyJ 3acsira akTyaJlHa TeMa OTHOCHO IPOEKTHUpaHe, Ch3JaBaHE H
H3CJIe/IBaHEe Ha IJIaTHOPMH 3a OTAAJICYCHO 00yUueHue, B 00J1acTTa HA CACTEMHOTO IIpOrpaMupaHe
U poboTHKaTa. AKIIEHTHT Ha U3CIIe/IBAHUSATA [1a]1a BbPXY MPUHIUIIUTE HA pa3paboTKa, pealn3aius
U M3CIe/IBAHE HA Taka ch3janeHa miardopma. Pa3paboTBaHHAT B JUCEPTALlMOHEHHUS TPYI
po0JIeM € aKTyasleH U € CBhP3aH ChC CBBPEMEHHOTO ChCTOSIHUE Ha 001acTTa. SIcHO e neduHupana
1eNita Ha JMCEPTAllMOHHUS TPYI: ,,[IPOSKTHPAHETO, pPa3pabOoTBAaHETO U H3CJIEABAHETO Ha
mw1aThopMH 3a OTAATIeUeHO 00ydeHHe", KaTo Bb3 OCHOBA Ha TOBA Ca U3BEJICHU 3a/1a4UTe, KOUTO Ce
MOCTaBAT 3a wusmbiHeHHe. JoOpo BmeuaT/ieHHWe NpaBU 3a7ada TpH, (QOpMysHpaHa B
TMCEePTAlMOHHUS TPYJ, @ AIMEHHO: W3CieBaHe Ha Iuiatdopmara 3a oOyueHue. PazpaboraneTo
Ha MHOBATHBEH IOJXO0J 3a Ch3/1aBaHe Ha MOJIYJIHH IIaTGOPMH 3a OTJaJIeUeHO MporpaMupaHe Ha
BrpaJiecH! YIpaBisBAllld CHCTEMH U POOOTH B 0Opa3oBaTelieH KOHTEKCT € HaydeH BBIPOC,
IpeCTaBeH B AUCEpTAIMTA. JJUCepTAIIMOHHUST TPyl € IIOCBETEH Ha aKTyallHa TEMAaTUKa, KOSTO
UMa CHBPEMEHHO H3paXeHHe. J[UCTaHIMOHHOTO O0yueHHEe € Bede HaJIOXKWiIa C€ 4acT OT
00pa30BaHUETO B YHUBEPCUTETH U YUHIUIIA.

2. CreneH Ha MO3HABaHe ChbCTOSSHHETO HA Mpo00JieMa H TBOpPYECKa HHTEpHpeTalHs Ha
JIMTepaTypPHHS MaTepHAaJl
B nucepramusTra ca HanpaBeHW AHAIWTUYHM MHTEpIpETallMM HAa IOCOYCHHTE B
auTeparypHata cupaska 109 muTepaTypHH U3TOYHHKA, OT KOMTO 96 ca myOiMKyBaHH MaTepUan
Ha aHIJIMKWCKH €3UK, JIBE Ha PyCKHU €3UK, TPU Ha OBJIrapcKy €3HK, a OCTaHAIMTE ca IPENpPaTKi KbM
Matepuand B MHTepHer. M3roTBeHUTE aHAIM3W U MOJENM, Ha 0a3a IUTHPAHUTE WU3TOUYHHIIHU
[IOKa3BaT M03HAaBaHE CHCTOSHUETO Ha IpobiieMaTvkaTa. J{ucepTalmoHHUST TPy C€ CBCTOU OT
YBOJl, YETUPH IJIaBH, CBHABPXKAIIM OCHOBHOTO H3JIOXKEHHUE, 3aKIIOYECHHE, IPUHOCH, CIHUCHK

nyOnukanuu o paborara u jaBe npuiioxeHus. Oo0musaT obem Ha marepuana € 200 cTpaHHUIH.



[IbpBOHAYATHO € H3BBPIIEHO H3YEPIATEIHOTO IMPOYYBAaHE HA CHCTOSHUETO HAa HAJIMYHUTE
mwiatGopMu, OTpa3eHoO B IjIaBa 1, KaTo cjeJ TOBa TBOPYECKH CE MHTEPIPETHpa aHATUTHIHHS
marepuas 3a llpoektupane Ha miardopma 3a OTJajieyYeHO Hporpamupane, Pa3zpaboTka Ha
mwiarhopMa 3a OTAaIeYeHO MporpamupaHe U V3ciensane W uW3mon3BaHe Ha Iatgopma 3a

OTHAJICYCHO IMpOorpaMrupalHe Ha BrpaJIcCHU CUCTEMHU.

3. ChorTBeTcTBHE HA H30paHATA METOAMKA HA M3C/IeABAHE ¢ MIOCTABEHATA LEJI M 3a1a4H
HA IUCEePTAIHOHHHS TPYA

B HauaynoTo Ha AMCEPTAIMOHHUS TPYA € SICHO JAeUHUpaHa OCHOBHATA Liesl. MeToaukara
Ha M3CJIe/IBaHE B IUCEPTAIIMOHHUS TPy € H30paHa B CbOTBETCTBHUE C IOCTABEHHUTE 1IEJI ¥ 3aJa4H.
3a peanu3upaHe Ha OCTaBeHATA I1eJ1 B TUCEPTAIIMOHHHUS TPY/I - IPOEKTUPAHETO, pa3pabOTBAHETO
U M3CIIe[IBAHETO Ha MIaT(HOpPMH 3a OTAATCYCHO 00ydeHHe ca NeUHUPAHH CIIeTHUTE 3a0auu:
* IlpoyuBaHe CBHBPEMEHHOTO CHCTOSIHHE B 0OjacTTa Ha JUCTAHIIMOHHOTO OOy4eHHE IO
BrpaJIcHH YIIPABJISIBAIA CHCTEMHU U POOOTHKA;
* Cp3JaBaHe Ha apXUTEKTYPHH PELICHHUS W aJTOPUTMH 3a peaji3anusi Ha MIaTdopMHu 3a
OTJJIEYeHO 00yUEeHHeE.
* CpaBHHUTEIIEH aHAIHM3 U U300p HA TEXHOJIOTHH 3a peau3anus Ha miardopmara;
* IlpoexTupane, MojieIHpaHe U UMILIEMEHTHpaHe TECTOBA IIaTdhopMa;
* PaspaboTBaHe Ha METOAMKHM 3a TECTBaHE M HM3IOJI3BaHE HA TecToBara Iulardpopma B
y4eOHHS MpOIIEC.
V3BbpieH € XPOHOJOIHYEH aHalW3 W aHAIMTHYHA HHTEPIpPEeTalusi Ha ToJisiM o0eM

uHpopManus mo mpoOiieMaTHKara, CBbp3aHa C pa3pabOTKa M HM3IIOJI3BaHE Ha CHUCTEMH 3a
JTUCTAHIIMOHHO OOydYeHHWe. YJIa4HO € ChYeTaHHeTO Ha (GOopMaIHM MOJENIM 3a OIHCAHHME Ha
CHCTEMHH PECYpCH ChC CPaBHUTEIHU TAOJIMIM M KPUTHYCH aHAIM3 MO OTHOLIEHHE H300pa Ha
apXHUTEKTypa.

[lonOpanu 1 U3MOI3BaHU ca MOIXOASINM METOIU U CPEACTBA, Ype3 KOMTO CE IOCTHraTr
dbopMylIMpaHHUTe B 3aKJIIOYCHHETO MPUHOCH Ha JUCEpTalMOHHUA TpyA. M3moisBan e ajekBaTeH

TEXHOJIOTHYEH MHCTPYMEHTApUYM 3a Ch3/1aBaHETO Ha TEOPETHUHUS (popMasieH MOJEIL.
CwmsTaMm, e n3bpaHaTa METO/IMKa Ha 3CJIeIBaHE HAITBIHO ChOTBETCTBA HA IIOCTABEHATa B
JVCePTAIlMOHHHUS TPy LIeT U 3a/1a4H.

4. Hay4yHu u/MId HAYYHONPHJIO)KHH MPHHOCH HA M CePTALMOHHHUS TPYA

[Ipuemam popmyupanuTe oT Mar. uHXK. Benrucias HaueB npiuHOCH KakTo ca 3allMCaHU

B JICEPTALIMOHHUS TPy, @ UMEHHO:

® HAYYHO-IIPHUJIOXXHHU IIPUHOCH:



- MIPEJUIOKEHHU Ca apXUTEKTYPHHU PEUICHHUs 3a pa3paboTBaHe Ha HOBH ILIAaTGOpMHU 3a
OTJAJIEYEHO MPOrpaMHpaHe Ha BrPAJCHU YIPABISBAIIA CHCTEMH H POOOTH, KOUTO
MO3BOJISIBAT TPEOJOJIsiBAHE HAa MpOoOJIeMH B TMPAKTUYECKOTO OOy4YeHHE IO BrpaJeHHU
YIPaBIISBAIIY CUCTEMHU U POOOTHKA;

- CH3JIAJICHU Ca AITOPUTMH 3d OCHOBHH MOJIYJIH 3a peal3upaHe Ha IaTrhopMu 3a
OTJIaJIEYeHO MPOrpaMUpaHe Ha BIPaJIeHH yIIPaBIsBaIl CUCTEMH U POOOTH.

- pa3paboTeHH ca METOAMKH 3a XHOPHIHH ypOLM 4Ype3 U3IO0JI3BAHE HAa CUCTEMH 3a
OTJAJICYCHO IPOrpaMUpaHe Ha BrPaJCHA CHCTEMH U POOOTH.

® [IPUJIOKHH IPUHOCH:

- Ha 0a3ara Ha MpPEIOXKECHHTE APXUTEKTYPHH pEIICHUS € pa3paboTeHa TecToBa
wiatpopma 3a OTJAICYeHO 00yYeHHE IO BIPAJCHU YIPABIISBAILY CUCTEMH U pOOOTHKA.

- pazpabotena e Python 6ubmoTeka 3a mporpamMupane Ha XyMaHouaeH podot Mistyll.

- UWHTETPUPAHH Ca pa3IMYHU THUIIOBE XapJAyepHH YCTPOUCTBA, BKIIOUUTEITHO
MHUKpOKOHTpoJiepHU TaTdopmu (Arduino, ESP32), xymanoumau pobotu (Misty II),
uuaycTpuanau podotu (Dobot Magician) u 6e3nuiothu netaresnu anaparu (DJI Tello) B
paspaboTteHara IuiaTpopma, B KOUTO Ca MPOBEJICHH EKCICPUMEHTATHH W3CJIE/BAaHHs B
peaHa oOpa3oBaTeliHa cpejia 3a MOTBbPXK/IaBaHe Ha e()EKTUBHOCTTA Ha IiaTdopmara.

5. IlpeneHka Ha my6JHKAIUUTE N0 JHCEPTALIHOHHHS TPy

BbB Bpb3Ka C JAUCEPTAMOHHHS TPYJA Ca HalpaBeHH 6 MyOJMKaIMH, OT KOUTO 5 Op.
JIOKJTaTd Ha MEXAYHApOTHH KOH(GEpEeHIMH, WHICKCUpaHd B Scopus, U 1 Op. B HAIMOHAIHO
CIIUCaHHE.

CamocTtosTenHu mybiukanuu uMa 2 Op., a OCTaHAIWTE ca B ChaBTOPCTBO C HAy4YHHUS

pbkoBoauTelN. [IpeacraBeH € cniuchk ¢ 4 Op. 3a0ensi3aHu IUTUPAHUSL.
[IpencraBenuTe MyOIMKAIMK HAIXBHPIISAT MUHUMaTHUTE M3uckBanus 3a OHC ,,moxTop".

6. MHeHusl, NpenoOpPbKH U OeJIeKKH.

Hsmam cpiiecTBenn 3a6enexku 1o 0opopMSHETO U ChABPKAHUETO HA TUCEPTALMOHHHUS TPY .
bux mpemops4an AUCEPTAHTHT Ja MPOJBDKM CBOMTE HM3CJE/IBaHUS B Ta3M o0jacT U Ja I'd

IIpyjara Ha IIpaKkTHKa.

7. 3ak/o4yeHHe ¢ ACHA MOJIOKHTEJIHA HJIH OTpHIATE/IHA OLICHKA HAa JUCEPTAINOHHUSA
TPpYA.

B®3 ocHoBa Ha CBABPXKAHUETO U PE3YJITATUTE HaA MPEACTaBE€HATa AUCEPTAL[UA AaBaM CBOsTA

IIOJIOXKHTCJ/IHA OIICHKA. IIHCCpTaHI/IOHHI/IHT Tpya OTIroBapsd Ha H3HCKBAaHHATA Ha 3akoHa 3a

pa3BUTHE Ha akKaJeMH4YHUs cbhcTaB Ha Peny6iuka bwarapus, Ha IIpaBriiHHMKa 3a HETOBOTO



npuiioxeHrue U Ha IIpaBuiHuKa 3a yciaoBusiTa M pena 3a MpUA0OMBaHE HA HAYYHHM CTEICHH B

Texuuueckus yauepcutet — Codus.

V6eneHo npenopbyBaM Ha yBaxkaeMoTo HaydHo >xypu Ja mpuchIu 00pa3oBaTeiiHa U Hay4dHa
CTEIEH ,AOKTOP' Ha Mar. HH:K. BennuciaaB BoiikoB HaveB B mpodecrnoHaiHo HampaBjieHHE

5.3. KoMyHHKallMOHHA ¥ KOMIFOTbPHA TEXHUKA, CIIEMATHOCT ,,CHCTEMHO IPOrpaMHUpaHe”.

19.02.2025 . YneH Ha XKypHTO:

Mpod. a-p ﬂHXV}’MW@OHOB/




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 programming 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 learning 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:

e 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.

e Applied contributions:



- 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 MistylII.

- 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 national magazine.
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. W-an(?ﬂvonow
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