CTAHOBUWULWE
pXy AUCEpPTaLUMOHEH TpyZa 3a npuaobvsaHe Ha obpasoBaTenHa u
Hay4Ha cTeneH ,A0KTop”

ABTOp Ha AucepTauuoHHUA TPYA:
mar. uHX. BeHuncnas bonkoB HaueB

Tema Ha AucepTaLMOHHUS TPYA:
MpoekTupaHe M u3creABaHe Ha nnatcopmu 3a oTAaneyvyeHo
obGyyeHue No BrpafeHu ynpasnsBalmn cuctemm u poboruka

UneH Ha Hay4yHOTO ypu: npod. A-p UHX. AnekcaHabp boraaHoB
Bekapcku

1. AKTyanHOCT Ha pa3paboTBaHusi B AUCEPTaLMOHHMUA TpyA npobnem
B Hay4YHO U HaY4YHOMNPUIIOXHO OTHOLWWEHUe

Hayunara o6nact, cBbp3aHa ¢ pazpaboTBaHe Ha MaTpopMu 3a OTAAICHECHO
oOydeHHe 10 BrPaJIeH! YIpPaBJIsBalld CUCTEMU U POOOTHKA CE XapaKTepu3upa ¢
nojuepTaHa aKTyaaHOCT. B Tasu Hacoka, aKkICHTa Ha aKTyaJIHOCTTa € KakTo I
OTHOIIICHWE Ha aKTyaJlHaTa W IEepPCHEKTHBHA 00JacT BrpajICHU YIPaBIIABAILM
cucTeMH M poOOTHKA, OTpa3eHa B TeMaTa W ChJbP)KAHUETO Ha IPEJICTABEHUS 32
CTAaHOBMIIE JAMCEPTAIMOHEH TPYJ, Taka M OTHOCHO HAay4YHOTO M HAY4IHO —
NPWIOKHO 3HAYEHHE 3a AKTYyaJHOCTTa B MOCJICIHO BpPeME IpPH Ch3/laBaHC Ha
wiar)OpMHU 3a OTAAICYEHO 00yUYEHHE.

2. CTeneH Ha no3HaBaHe CbLCTOSIHMETO Ha npobnema M TBOpuYecka
MHTepnpeTauusa Ha nUTepaTypHUs matepuan

Peanna mnpeacraBa ¥ OOOCHOBKA 3a HAayYHOTO HHUBO WJIM CTCICH Ha
[I03HABAaHE CHCTOSHMETO Ha MpobsieMa U ChOTBETHA TBOPYECKA MHTCPIIpETalus Ha
JATEpaTypHHUs Marepual Moxe jga ce ¢opmupa Ha 0a3ata Ha H3JIOKEHHETO B
I'maBa | Ha jucepTaloOHHMs TPy/. B Tasu raBa, Ha 6a3aTa Ha MHOTOOPOMHM M
AKTYaJHH B HACTOANIMAS MOMCHT HAay4HH ITyOIMKAallMM, € M3BBPIICH 00CTOCH
Tperjie/l ¥ € HapaBeH aHalIM3 Ha ChIIECTBYBANIMTES METOAU U CPEJICTBA Ch3/IaBAHE
Ha IIaTOPMH 3a OTJAJICUYCHO OOydYEHME 110 BIPAJICHU YIPABJIABAIIN CUCTEMU U
poGotuka. M3moi3BaHuTe NpH aHaiM3a M BKIIOYEHM B Oubnmorpadusita KeM
JaucepranusaTa JmreparypHu ustoynuimd (109 nmreparypHu M €JIEKTPOHHH
M3TOYHMIM, KaTo 96 ca Ha JaTMHULA U 5 Ha KUPWIMILIA, & OCTAHATIUTE Ca UHTECPHET
ajpecy) ca M3ISI0 HAyYHM IyOIMKaluW, JOKJIaad U CTaTUH OT PCHOMMpPaHH
CIIMCAHUS, U3/1aHUS OT MEXIyHAPOIHH KOH(PEPEHIUH U U3TOYHMIU OT CAWTOBE B
WuTepHeT, ¢ MMEHa HA JOCTaTh4eH Ha OpOd aBTOPU KAaTO BOJCIIHU, M3THKHATH B



HacToAImIMUsA MOMCHT U OJIM3KOTO MUHAJIO, YY>XXIU 1 HAallld YYCHH U CIICHHUAIIMCTU B
o0JlacTTa Ha aBTOMAaTHU3aIllUs BbB BCUUYKHU C(bCpI/I Ha O6pa30BaHI/I€TO, O6y‘IeHI/I€TO
II0 BrpaJiCHU YyIpapjigBalld CUCTCMHU H p060Tm<a HpI/IIIO6I/IBa BCC IIO-TOJISIMO
3HAQYCHUC 3a II0OArOTOBKATa Ha KBaJII/I(bI/IHI/IpaHI/I CIICIIHaJIMCTH.

3. CwnoTBeTcTBME Ha wusbpaHaTa MeToAMKa Ha wu3cneasBaHe ¢
nocrtaBeHaTa Len U 3a4auM Ha AUCepPTaLMOHHUSA TPYA C NOCTUrHaTuTe
npUHOCHU

EcTecTBEHO € 000CHOBAHOCTTA HA IEJIUTE M 3aJa4UTe B JIMCEPTALIMOHHUS
TPYA Ja €€ ThPCH B HAIIBJIHO OCHOBATENHO JepuUHMpaHaTa 3HAYUMOCT U
HEOOXOQUMOCT B HAay4YHO W HAyYHO-NPHJIOKHO OTHOIIEHHE OT H3CJICJBAHE B
obmacTTa Ha mpobieMuTe NpH paspaboTBaHe Ha IUIATGOPMHU 3a OTHAICUCHO
o6yuenue. ToBa MOe TBBPACHUE H3LIUIO CHBIIAJA CHC CIIEHUS IPABUICH ITOIXO,
[0 KOHTO JOKTOPAaHTHT € (OpMyJIHpaJ MHOTO KOHKPETHO M TOYHO IeJTa M
3aJ]a4MTe B CBOSI JIUCEPTALUOHEH TPYI.
OcCHOBHATA 1eJ Ha HACTOSMIIUS JAUCEPTALUOHEH TPYJX € IMPOCKTUPAHETO,
pa3paboTBAHETO M M3CJCABAHETO Ha IUIATGOPMHU 3a OTHAJIEYCHO OOyYeHHE II0
BrpaJICHH YIPABJISIBAINU CHCTEMH M pPOOOTHKA.

3a U3M'BJIHEHUETO Ha Ta3M I1IeJI, ca (bOpMyJII/IpaHI/I CJeJHHUTE 3aJaun:
- IIPOCKTUpPAHC Ha rmaT(bopMa 3a OTJaJIECYCHO IIporpaMupaHe€ Ha BI'paJCHHU
yHnpapjsBalmikd CUCTEMH H pO6OTI/I Ha Oa3ara Ha 3aI['I).H60‘I€H aHaJIu3 Ha
CBbBPEMCHHUTE TCXHOJIOTMYHU PCHICHUS M ITOAXO0/IN 3a HeMHaTa peam3anusi;

- paspaboTBaHe Ha TecToBa IuIaTGopMa 3a OTAAICYCHO IPOrpaMHpaHe Ha
BIPAJICHH YIIPABIISIBAIN CHCTEMU H poOOTH;

- M3ciIeBaHE Ha TecToBara IularGopma 3a OTJAJICYEHO IPOrpaMUpaHe Ha
BrpaJIcHH YIPaBJsBAIX CHCTEMH M pPoOOTH B 0OpasoBareiiHa cpe/ia.

4. HayyHu w/Mnu Hay4yHOMNPUIIOXHM MPUHOCU Ha AUCEPTaLUOHHMA
TPyA

B paspaGoTBaHeTo Ha JIMCEPTALIOHHMS TPYJ Ca NPEJCTaBeHH 3 Hay4HO-
IMPHUJIOKHU U 3 IIPUJIOKHHU IIPUHOCH, KAKTO cjacaBa.

Hay4Ho-npWJIO’KHUA IPUHOCH:
- NIPEJUIOKEHH Ca apXUTEKTYPHH PEIICHUs 3a pa3paboTBaHe Ha HOBH IUIaTGopmu
3a OTJIAJIEYEHO IMPOrpaMUpaHe Ha BrPaJCHH YIPABIABAIIM CHCTEMM U poOOTH,
KOUTO II03BOJIABAT MPEOJOJIABAHE HA MPOOIEMH B HMPAKTUIECKOTO QOydYEHHUE I10
BI'PaJICHH YIIPABJISBAIN CUCTEMHU U POOOTHKA;
- CB3JIaJIEHH C€a AJIFOPUTMHM KbM OCHOBHHU MOJIYJIM 3a peaju3upaHe Hd miaThopmu
3a OTJAJIEYEHO IPOrpaMHUpaHe Ha BIrPaJICHH yIpaBJIsiBalll CUCTEMHU U pOOOTH;

- pa3pabOTeHH ca METOAUKH 3a XUOPUIHU YPOLU YpE3 U3IIOJI3BAHE H¥ CUCTEMH 32
OT/IaJIEYEHO TIPOrpaMHUpaHe Ha BrpaJleHd CUCTEMHU U pOOOTH.




IIpu10KHU IPUHOCH:

- Ha Ga3zara Ha NPEUIOKECHUTE apXUTCKTYpHHU pEIICHUs € pa3paboTeHa TeCTOBa
wiarpopMa 3a OTJAJICUYECHO OOy4YeHHE I10 BIPAJCHH YIPaBJIABAIU CUCTEMH U
poboTHKa;

- paspabotena e Python 6ubroTexa 3a nporpaMupaHe Ha XyMaHOUJEH poOoT;

-  MHTETPUPAHM Ca pA3IMYHA THUIIOBE MHKPOKOHTPOJIECPHH  ILIATGOpMH,
XYMaHOUHHM, HWHIYCTPHAJIHH pPOOOTH U OE3NMWIOTHH JIETATEJIHHU anapatd B
paspaborenara Iuiargopma, ¢ KOMTO ca MPOBEACHH EKCIEPUMCHTAIHU
u3ClIeABaHUs B peajiHa oOpasoBaTeqHa cpela 3a IOTBBpPKJIABaHE Ha
eeKTUBHOCTTA Ha IUIaTdopMara.

5. NMpeueHkKa Ha nyGnuMKauuuTe No AMcepTaLMOHHUA TpyA

OCHOBHUTE IIOCTHKEHHUS B JIMCEPTALMOHHMS TPYyJ ca NOIYJIPU3MpaHHd B 6
MyOIMKaLUK, OT KOUTO 2 ca CAaMOCTOSTENIHH, B IPECTUKHI HAyIHU KOH(EpEHLUH.
Benyky nyOiaMKaldyd ca ¢ TEOPETUYHO M IPHIIOKHO 3HAYCHHME, CBBP3aHU Ca C
JucepTanusaTa U ¢ Npod)eCHOHAIHOTO Hampasjienue 35.3. KoMyHUKalMOHHA H
KOMITIOThpHA TeXHUKa. [lpumeMam IyGiMKalMoOHHATa JEHHOCT Karo HAIlbJIHO
J0CTaThuHA 110 00eM, Ha BUCOKO HayYHO HUBO U IIOIYJIIPU3MpaHa B JOCTATh4YHA
CTEIEeH B HAIMOHAJICH U MEXyHApOJCH Hay4Y€eH IUIaH.

6. MHeHuUsA, Npenopbku 1 Genexku

B Hay4HO OTHOIICHHE MPEACTABEHUAT 3a PELECH3UPAHEe JUCECPTALMOHCH TPY
e MHOro jgo0pe opopMeH, peaqu3upaH M CTPYKTypHpaH W 3aTOBa Morar Jia ce
II0COYAT TJIaBHO CJICJHUTE 0 BaXKHU PEAaKIIMOHHH 3a0€IIeKKU:

- HC ¢€ HeO6XO,ZII/IMO, Ipu IIC(i)I/IHI/IpaHC Ha QOejra W 3aJa4uTe Ha
aacepranusTa, J1a c€ IMosACHsIBa KaKBO IIC 6’BJI€ HU3BBPIICHO B TAXS

- B €JIMH OT HAYYHO-IIPIJIOKHUTE IPUHOCHU CE NPETEHAMPA 34 ,,IIPEOI0JIIBaHE
Ha NpOoOJEMHU B IIPAKTHYECKOTO 00y4EHHE 110 BIPAJICHU YIPABJIABAIIN CUCTEMH U
po6oTHKa“, HO € HeOOXO/IMMO J1a Ce YTOUHH KOU IIPOoOJIEMH CE IPEOA0IABAT?;

- B €KCIIEPUMEHTAJIHUTE [IPOBEPKH Ha pa3paboTeHaTa TeCTOBa IulaTGopma 3a
oTHajeyeHo oOydYeHHe € HeoOXOJUMO Ja C€ NPUIoKAT JaHHU 3a HEMHOTO
HajexaHo (0e3 mpekbeBaHus U 3a0aBsiHe) (QYHKIMOHUPAHE INPU €AHOBPEMEHEH
JOCTBII OT MHOTO 00y4YaeMH y4aCTHUIIH.

ITocouenure NpennopbINTCIIHU 3a0€JIeKKM MMaT CMHCHJI Ha KOJIETHAJIHU
MMOXCJIaHUA 34 61)zleu1aTa Hay4YHa JEUHOCT Ha JOKTOpaHTBT B HEroBara
npernoaaBaTejiCKka U Hay4YHa o0J1acT 1 0coOE€HO B HEromarta 6’I)IICIIIa, HCCBMHCHO
OTJINYHA ITPEIIoJaBaTeJICKa IICP'IHOCT.

7. 3aKno4eHue ¢ iICHa NOJIoOXKUTENHA UK OTpULlaTesiHa OLleHKa Ha
AucepTauMoHHUA TPyA.



B 3aijI04eHHE CUMTaM, Y€ JUCEPTAIMOHHUAT TPy € OQPOPMEH B CHOTBETCTBHUE C
W3CKBAHUSATA, NIMa ONPEICIEHU U TOTBHPICHU MPAKTUYECKU M Je)UHUPAHU KATO
HAYYHO-TIPHJIOXKHU ¥ TPWJIOKHU IIPUHOCH, OTPAa3CHU M IONYJISIPU3UPAHH B
JocTaThueH Ha Opoi Hay4yHH IyOIMKalMM ¥ B IOAXOMISIIN HAYYHH CIIMCAHUA U
koH(pepenuu. IlpemraraMm Ha VYBaKaeMOTO HAy4YHO OKYypH Ja HPUCHIM
o6pa3zoBaTeHATA M HAy4HA CTEIEH ,,JJOKTOp” Ha mar. uiK. Benuucaas boiikos
Haues B npodecroHanHoTo HanpasjaeHue 5.3. KomyHHUKallMOHHA ¥ KOMITIOThPHA
TEXHHKA.

Oata: 04.03.2025 . UNEH HA XYPUTO:.....comnenummmnunnnunsssans

Mpod. a-p AnekcaHabp BorpaHos bekApcku



OPINION
on the dissertation for the acquisition of the educational and scientific degree of
"doctor"
Author of the dissertation: M.Eng. Ventsislav Boykov Nachev
Topic of the dissertation:
Design and research of platforms for distance learning in embedded control
systems and robotics

Member of the scientific jury: Prof. Dr. Eng. Alexander Bogdanov Bekyarski

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

The scientific field related to the development of platforms for distance
learning in embedded control systems and robotics is characterized by a
pronounced relevance. In this regard, the emphasis on relevance is both in relation
to the current and promising field of embedded control systems and robotics,
reflected in the topic and content of the dissertation submitted for opinion, and on
the scientific and scientific-applied significance for relevance in recent times in
creating platforms for distance learning.

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

A real idea and justification for the scientific level or degree of knowledge
of the state of the problem and the corresponding creative interpretation of the
literary material can be formed on the basis of the presentation in Chapter 1 of the
dissertation. In this chapter, based on numerous and currently relevant scientific
publications, a comprehensive review has been carried out and an analysis has
been made of the existing methods and means of creating platforms for distance
learning in embedded control systems and robotics. The literary sources used in
the analysis and included in the bibliography of the dissertation (109 literary and
electronic sources, 96 of which are in Latin and 5 in Cyrillic, and the rest are
Internet addresses) are entirely scientific publications, reports and articles from
reputable journals, publications from international conferences and sources from
Internet sites, with the names of a sufficient number of authors as leading,
prominent at the present time and in the recent past, foreign and domestic
scientists and specialists in the field of automation in all spheres of education,
training in embedded control systems and robotics is gaining increasing
importance for the preparation of qualified specialists.

3. Compliance of the chosen research methodology and the set goal and tasks
of the dissertation with the achieved contributions



It is natural to seek the justification of the goals and tasks in the dissertation
in the completely well-defined significance and necessity in scientific and
scientific-applied terms of research in the field of problems in developing
platforms for distance learning. This statement of mine fully coincides with the
following correct approach, according to which the doctoral student has
formulated very specifically and precisely the goal and tasks in his dissertation.
The main goal of this dissertation is the design, development and research of
platforms for distance learning in embedded control systems and robotics.

To achieve this goal, the following tasks have been formulated:

- design of a platform for remote programming of embedded control systems and
robots based on a thorough analysis of modern technological solutions and
approaches for its implementation;

- development of a test platform for remote programming of embedded control
systems and robots;

- research of the test platform for remote programming of embedded control
systems and robots in an educational environment.

4. Scientific and/or applied scientific contributions of the dissertation
In the development of the dissertation, 3 scientific and applied and 3 applied
contributions are presented, as follows:

Scientific and applied contributions:

- architectural solutions for the development of new platforms for remote
programming of embedded control systems and robots have been proposed, 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 systems for remote
programming of embedded systems and robots.

Applied contributions:

- based on the proposed architectural solutions, a test platform for remote learning
in embedded control systems and robotics has been developed;

- a Python library for programming a humanoid robot has been developed,;

- various types of microcontroller platforms, humanoid, industrial robots and
unmanned aerial vehicles have been integrated into the developed platform, with
which experimental studies have been conducted in a real educational environment
to confirm the effectiveness of the platform.

5. Assessment of publications on the dissertation work



The main achievements in the dissertation work have been popularized in 6
publications, of which 2 are independent, in prestigious scientific conferences. All
publications are of theoretical and applied importance, are related to the
dissertation and the professional field 5.3. Communication and computer
technology. I accept the publication activity as completely sufficient in volume, at
a high scientific level and sufficiently popularized in national and international
scientific terms.

6. Opinions, recommendations and notes

From a scientific point of view, the dissertation submitted for review is
very well-formed, implemented and structured, and therefore the following
important editorial notes can be mainly indicated:

- it is not necessary, when defining the goal and objectives of the dissertation, to
clarify what will be accomplished in them;

- in one of the scientific and applied contributions, it is claimed to "overcome
problems in practical training in embedded control systems and robotics", but it is
necessary to specify which problems are overcome?;

- in the experimental tests of the developed test platform for distance learning, it is
necessary to apply data on its reliable (without interruptions and delays)
functioning with simultaneous access by many trainees.

The indicated recommendation notes have the meaning of collegial wishes
for the future scientific activity of the doctoral student in his teaching and
scientific field and especially in his future, undoubtedly excellent teaching
activity.

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

In conclusion, I believe that the dissertation work is designed in
accordance with the requirements, has certain and confirmed practical and defined
as scientific-applied and applied contributions, reflected and popularized in a
sufficient number of scientific publications and in appropriate scientific journals
and conferences. 1 propose to the Honorable Scientific Jury to award the
educational and scientific degree "doctor" to mag. eng. Ventsislav Boykov Nachev
in the professional field 5.3. Communication and computer technology.

Date: 04.03.2025 MEMBER OF THE JURY:......cccecvricurrenaen.

Prof. Dr. Alexander Bogdanov Bekyarski



