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O6nact Ha BHCIIETo 06pasoBanue 5. TEXHHICCKH HayKH

[podecnonaano manpasienne: 5.3 KoMyHHEAIHOHHA | KOMMIOTEPHA TEXHAKA.

Hayuss CHenHaJIHOCT: " ApTOMATH3AIMA HA MIKEHepHHA TpyA H CHCTEMH 32
ABTOMATUIHPAHO npoeKTHpane’.

Tema Ha AHCEPTANHONHE TPYL. .PaspaboTBane Ba METO/TH, MOICIH | MyJITHMETHITHH

ofyauTensy CpeacTsa 3a NpOSKTHpaHe HAa KOMYHHKAITHOHHH = CXEMH BBPXY
NPOrpaMMpYEMa JI0THKA (FPGA) ¢ HHCKa KOHCYMAIHA H eHeprua’.

JlicepTalHOHHMAT TPY/ HA Mar., HHA. Mapcuna - U6po HAITBIHO OTTOBAPA HA
W3MCKBaHHATA 3a NpHAcOHBane HA OHC Joxrop”. Temara € muceprabuina, a8
CHABPKAHHETO OTTOBapa HA [ocoucHWTe OOeKT, mpeamer, uea H 3a71a9H.
JucepTanHOHHUAT TPYA € B oBem 157 crpamuli U ce ChCTOH OT PEIIOME, CIHCHK €
myGIMKAIMHTE 10 JHCCPTAlisTa, pLBejIcHHe, €T [TasH, MPHHOCH HA OHCepTallHATE,
H3M0/13BAHA JIUTEpaTypa. BKIKOUBAIA 70() y3TOYHUKA H JIeK1apals 38 OpHIHHATHOCT,
TIpeacarsesH ca 52 durypn 1 25 TabmuiH. OrenHo ca npeAcTaBeHH § NPHIOKEHHAR
KeM aMceprammsTa. Te ca B obm obem or 126 cTpaHHIA. CrIappxaHiero Ha
HCEPTALMOHAMS TPYA OTrOBapA 4a 3akoHHMTe pamopeabn 3a NpHChKARe HA
payuHaTa CICTeH Jloxrop® fun. 6, [nasa sropa OT 3akoHa 33 pasBATHE Ha

AxajemuaHms cheTas B PemyOmnka Brarapus’.

1. AKTYa/JHOCT HA paspaboTenns AHCEPTAUHOHEH npobaem

Emepruiinara eQeKTMBHOCT CTaBa BCé TO-BaXHA NPH TPOEKTHPAHETO HA CXEMH,
Gasupanu ma FPGA, ocobeno 3a ycTpolicTea, KOHIO paGoraT ¢ Garepud WM ca
NpeADCHMH. Euepruiino epeKTHBHATA ¢leKTpOHWKA € He CaMmo TEXHONOTHYHA
HeOBXOIMMOCT, HO W IPHOPHTET B CHOTBETCTBAE e 3enenara cucaKka Ha EBponeHCKHs
CcBi03 W IEIATE 38 iofanHa yCTOHIHBOCT. BhOpexy 9e ONTHMH3AIHATE Ha FPGA ¢



WHTEIPHPAHETO HA [C/ArOTHYECKH WHOBALIH. HO-CTIGHHANHO Ha MYTTHMEIMITHO
nogobpeHH HHCTPYMEHTH 33 ofyuenie OTHOCHO eHEpIuiHHO CHEKTHRHOTO

npoeKTHpaHe Ha cxeMu. Tosa npasH Temard Ha JMCEPTAIMATA 0COOEHO AKTyaTHa,
ChBpEMEHHA H TOJIE3HA.

3. Crenmes H3 mNOIHABAHE CHCTOAHMETO HA npobaema. CopabpxaHde HA
AHCePTANHOHHHRA TPYA.

CIyCRKST ¢ HAMONEBAHATA B IHCCPTAIMATA JIHTEPATYPA. pmousam 290 3arnasHs,
[oBeYeTO OT KOHTO ¢a 0T NOCHE/HHTT 5.10 TOJAMHA MOKA3BA, 9¢ AHCEPTAHTET NO3HABA
AKTyalTHHTE NMyOiuKanwe B obnacTTa Ha METOIHTE, MOJCIWTE M MyITHMEIARHATE
ofyuuTenHd CpeacTea 34 MpoeKTHpaHe Ha KOMYHHKAIHOHHA CXEMH BBPXY
NporpaMHpyeMa JI0rHKa (FPGA) ¢ HHCK2 KOHCYMaIHa HA CHEPTHA.

Bi3 OCHOBA Ha INpE/CTABEHWTE H3BOIAH B [nasa | Ha JHCEPTAIMATA, KOATO
NpeICTABIABA CHCTEMATH CH o630p Ha HAYYHWTE TPYIOBE B jedunHpasaTa 06acT Ha
teMara, & (hopMYIHpaHa UesTa Ha JACEPTAIMOHHKA TPYJ H OCHOBHUTE 3aaquH, KOWTO
cLOTRETCTBAT HA NOCTaBeHATa 1ies1. OCBEeH TOBA BTN [1aBa ca AHATHIHPAHN pasniiHy
TEXHHKH 33 MOJC/HPAHE, CHMYJAIIA # BHCIPABARC, KEKTO M EISKTPOHHO 0Dy4eHHE

['nasa 1l onmMcBa KomWuyecTBCHaTa H KauecTBEHATA METOAOJAOIHS HA W3cIIcABAHE,
WIMOA3BaHA 33 H3CJe/BaHC Ha dakTopHTe, BIHACIIM BBHPXY NPOeKTHPAHETO Ha
KOHCYMAIIMATa Ha SHEPriA Ha TelcKOMYHHKAIMOHHH CXEMH, Gasupanu na FPGA. Ha
a3 OCHOBA €4 BHBEJICHH HAKOAKO TEXHHKH, MOIEIH M MECTPYMEHTH - BRIIOUHTEIHO
MyJTTHMEIHITHH MaTepHain - 3a oOyuenHe H eKCTIEpHMEHTHpaHE C w3bpanu
cxeM#/CHCTEMH, TIPOEKTHpaHH ¢ FPGA. Tasw riaBa pasrieikia eHEePrHAHO
e(EKTHBHHUTE TEXHONOTHH gato UprepHeT Ha HeIlaTa (IoT), npoeKTHpaHE Ha [HPEKTEH
whpos CHHTEI (DDS), npouecopHd yerpoiictea (PU), noruka 33 XapayepHO
KDHIITHPAHE K ofpasosareiny 6noroBe.

[nasa I11 npeAcTaBs pe3yITaTHIC, NONy4eHH OT EKCICPHMEHRTH pbpXy paspalboTeHHTE
FPGA-Ga3ApaHy NpHIOKCHHA HA METOIH, MOJIEATM W HHCTPYMEHTH C hokyc BBPXY
KOHCYMAIHATA Ha CHEPTHA.

[asa IV npeicrass U aHaTHINPA OCHOBHHTE pe3yITard oT obpasosaTenHys 0aOT,
NpoeKTHpaH Bb3 OCHOBA Ha MeTOn0IorATa Ha ODyHEHHME, Ga@paHa Ha& TPOCKTH.
VueSHATE MATEPHAITH Ca MOAFOTBEHH C e 714 TTOCTHTHAT 110133 32 CTYACHTHTE, K&TO
MPEeAOCTABAT AOCTLIHE, MHTEpaKTHBHM W 2HTaKHpalnt yueOHH PECYpPCH © OTBOPEH
NOCTEI B FPGAeduLab.

[nasa V ouepraBa Kypca, peanusupan upe3 oGpa30BaTE/THEA Gnor H APEACTaBs aHAINI
ua obparHara Bpb3Ka OT crynentate. Haxpas ca pasrieians HICACA0PATEICKHTE
OPHHOCH, H3ITHIHCHATE 33141 1 gacoky 3a Gpaema pabora.

TpuioAKEHAATE NPEACTABAT urOpMALHSA 33 H3TION3BAHHTT B EKCMICPAMEHTHTE KOAOBE,
IOMOIIHE MATEPHATH H [oapoDHY EKCTICPHMEHTATHH JaHHH.



3. ChoTBeTCTEHE HA N36paHATa METONNKR HA HiC/EABAHE C moCTABEHATA Hea

3a FAMTLIHCHHETO HA 33A9HTE B IMCEPTAMOHHMA TPyl Ca M3NOA3BAHH CHEPEMEHHHA
METOIH ¥ CPEICTBA B TCOPETHYCH M TEXHHYCCKH ACHEKT. MeToarueckn ce cueiBa
TOrHYHA TOCTEIOBATENHOCT: AHATH3 HA CHIICCTBYBAIMTE TCXHHUKH 32 MOZOENHpaHe,
cHMyRalMs ¥ BHEIpABaHE, KAKTO W ENCKIPOHHO obyuenne sepxy FPGA. Crensa
NpeicTaBsHE HA METONONOIMATA HA H3CICABAHE W BEBOAIAHE HAa MOACNH H
HHCTPYMEHTH 3a oOyueHHc H eKcriepMMEHTHpaHe ¢ H30paHH CXEMH/CHCTEMH,
npoextnpari ¢ FPGA. Hakpas ca NpEICTABCHH DPE3YATATHIE, NONY4EeHA OT
eKCTIGPEMEHTH BEpXy paspaborenuTe FPGA-bGasupany NpHIOKCHAA Ha MCTOIH.
MOJIETH ¥ HECTPYMEHTH ¢ (POKYC BBPXY KOHCYMAlMATA Ha CHEPTHA | ca aHANH3IAPAHH
OCHOBHHTE Pe3YIITaTH 0T 00pazoBaTe/iud Bnor.

OueHspaM wW3bpanuTe OT AWCEPTAHTA METORONOTHUHA NOAXOAW W CpelcTBa 3d
[pABHITHH, CHOTBETCTBANIM HA MOCTABCHATE UEN 3aj1auy, KAKTO W Ha NPOBCACHHTE
H3CcneABaHHA.

4. TIpRHOCH HA IHCEPTAUHONHER TPYA

[Ipuemam MPEACTABCHHTE OT JMCCPTAHTA MpeTEHITMA 33 IPHHOCH C HAYHCH H HAYHHO-
npUnOXKeH Xapaktep, bux DpHAHCIHAI paspaboTenus 00pa3OBaTENCH Goor ©
3aBEPIIEHOTO 00Pa30BATENH0 [TPHIOAKCHHE 3a oDydenue, H3MoA3Ballo MYJTTHMEIHIAHA
TEXHOMIOTHA KbM HAYYHO-MPHIOKHHTE IPHHOCH. Cumram, Y€ AHCePTEIHOHAMAT TPy
¥ HETOBMTE IIPHHOCH 10 TOJIAMA CTETICH Cd JITHHO A0 Ha anTopa. YOEeRICHHETO MH B
TOBA OTHOIIEHHE CE TPAIH HA BIIeYaTACHIA OTHOCHD eKCIIEPUMEHTHTE, HHOPMAIHATA
B MPMITOMKEHAATA ¥ TIPEICTABCHHA aBTCHTHYCH H3CAEN0OBATE/ICKA MATEPHAIL

5, [penesKs Ha NySAHKANNKTE HA AHCEPTANHONHHEE TPYA

OCHOBHHA MOCTHAKCHHAR ¥ PE3YNTATH OT IHCEPTALHOHHHA Tpya ca nyOAHKYBaHH B 12
HayuHH CTATHH, OT KOMTO CIHa € camocToATeHa. JIeceT OT THX ¢a Ha MEKIYHASPOAHH
KOR()EpEHIIMH, WHICKCHDAHH B CBETOBHHTT Gasn namum (9 or Tax ca IEEE -
KOH(EPEHIIHM, THHTO COOPHHAIIN ¢ TPYAOBE C& urexcupany B Scopus # WoS). Ocsen
TOBa &HA OT NMyOIHKALMHTE € B HAYTHO CITHCAHHE, & eAHa e T7iaBa OT KHHWId, CBIIOo
pHacKcHpana B Scopus. J1o MOMEHTa myGIHKAHATE HMAT 27 zabenA3aHM IMTHPAHHA.,
CupraM. ge nybruxaminTe 00XBamaT H3UAIo TeMaTHKATA Ha JHCCPTALHOHHHAA TPYL.
Te mOKpMBAT H HAJXBBPIAT TPUETHTE p3MCKBaHM 3a [pHao0MBaHE Ha
00pa30oBATENHATA W HAY4HA CICNCH “IlokTop™.

6. MueHHns, NpenopuKn | 3abeemKH

PafoTara € HamMCAHa ¢ MHOrO A00po pas0upaHe Ha H3CIEABAHATA npofuaeMaTHKA,
ojopmeHa € H CIPYKTYpHpana Npaswiko. Hsmam cepuo3HHi 3a0eneXKid B HAYHHO H
veTononoruuHo  orHoumenne. Mmam  HAROH rexpmuecky 3abenemkd. Harmpumep
cxemirre Ha urypa 6 ca TBBP/IE CTIOXKHM H NPEICTARIHCTO MM B TEKBE MATBK Mauab
e mo3sonABa MpocaeasBaneTo WM. HamuewTe Ha durypa 10 ca neKo pasMasaii u



TpyaHo ce uerar. Hannucure na Qurypn 22 ® 23 ca TBbLpAE CHTHH. Ho 119 cp.
duryprTe ca HoMepupaiu npasuaso. Ha crp. 120-123 uma 12 (HTYPH, KOHTO HE Ca
HOMEPHpaHH | He BiH3aT B o0mms 6poi Ha QUIrypHTE B AMCEPTAIIHATA.

CupraM, 9e TE3M TEeXHWYECKH HENOCTATHIM JeCHO MOTar Ja C€ OTCTpaHdaT.
TIpenopbyBaM AHCepTaiusTa ja Obje MyOnHKyBaHa Kato MoHOTpadguyen TPy HIH
yuebHO mOMArano.

7. 3aknw4eHHe

[peacTaBeHHAT AWCEPTALMOHEH TPYd OTpasfBa MPOKOOGXBATHO H 3aBEPLICHO
HAYYHO W3C/iC/BAHE Ha aKTyaned npodaeM ¢ HayyHa H NpuIOKHA CTOMHOCT.
JlucepTanTsT € NOKa3an 3area00YCHH NO3HAWMA BBPXY CHBPEMEHHHTC METOIH
MOJIE/TH H My TTHMEIHITHY 00y THTENH#E CPE/ICTBA 3a MPOSKTHPAHE HA KOMYHHKAIHOHEH
cxemu BEpXY nporpamupyema noruka (FPGA) ¢ HUCKa KOHCYMAIHA Ha CHEPIHA.

JlucepTalHaTa CHOTBETCTBA HAITBINO Ha H3ACKBAHWATA HA 3axona 3a passumue Ha
Axademuunus cecmae 6 PB n I[Tpaswinuxa 30 He2060Mo NPUAoHCERUE H HE Ipasuanuxa
3a yenoeusma u peoa 3a npudobusane HG HAYYHU CMENENU & TV Cogun. Ilpednazam
na Vearxcaemomo HGy4Ho »cypu 0@ mpucsou oHpasosamesnama U HAyuHa cmenen
Joxmop" na maz. unoc. Mapcuoa - _.. Hopo & NpOGECUOHAIHO HANPABTENUE
5.3 “KoMyHuKayuowHa U KOMMOMBDHA MEXHUKA™ N0 HAYYHA CREYUATHOCM
L ABMOMAMUBAYUA HA UMNCEHEDHUR mMpY0 U CucmeMmu 3a aemMOMamusupaHo

npoexmupate .
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Author of the dissertation: Master Eng. Marsida Ibro
Supervisor: Assoc. Prof. Dr. Eng. Galia Marinova
Field of higher education: 5, Technical sciences
Professional field: 5.3 Communication and computer engineering,

Scientific specialty: "Automation of engineering work and automated design
systems".

Title of the dissertation: "Development of methods, models and multimedia learning
tools for the design of communication circuits on programmable logic (FPGA) with
low energy consumption”.

The dissertation of Master Eng. Marsida Tbro fully meets the requirements for
the acquisition of the educational and scientific degree "PhD", The topic is dissertabie.
and the content meets the specified object, subject, goal and tasks. The dissertation is
157 pages long and consists of a summary, a list of publications on the dissertation, an
introduction, five chapters, contributions of the dissertation. references, including 290
sources and a declaration of originality. 52 figures and 25 tables are presented. 8
appendices to the dissertation are presented separately. They are in a total volume of
126 pages. The content of the dissertation complies with the legal provisions for
awarding the scientific degree "PhD" /Art. 6, Chapter Two of the Act on the Growth of
the Academic Staff in the Republic of Bulgaria/,

1. Relevance of the dissertation topic

Energy efficiency is becoming increasingly important in the design of FPGA-based
circuits, especially for devices that are battery-operating or portable. Energy-efficient
electronics is not only a technological necessity, but also a priority in line with the
European Union's Green Deal and global sustainability goals. Although FPGA
optimization has been the subject of various studies, little attention has been paid to the
integration of pedagogical innovations, in particular multimedia-enhanced learning
tools on energy-efficient circuit design. This makes the topic of the dissertation
particularly relevant, advanced and useful.



2. Degree of knowledge of the state of the problem. Content of the dissertation.

The bibliography used in the dissertation, including 290 titles. most of which are from
the last 5-10 years, shows that the dissertation candidate is familiar with current
publications in the field of methods. models and multimedia training tools for designing
communication circuits on programmable logic (FPGA) with low power consumption.

Based on the conclusions presented in Chapter 1 of the dissertation, which is a
systematic review of scientific works in the defined area of the topic, the goal of the
dissertation and the main tasks that correspond to the set goal are formulated. In
addition. this chapter analyzes various techniques for modelling, simulation and
implementation, as well as e-learning on FPGA.

Chapter 11 describes the quantitative and qualitative research methodology used to study
the factors influencing the design of power consumption of telecommunication circuits
based on FPGA. On this basis, several techniques, models and tools - including
multimedia materials - are introduced for learning and experimenting with selected
circuits/systems designed with FPGAs. This chapter reviews energy-efficient
technologies such as Internet of Things (loT), Direct Digital Synthesis (DDS) design,
Processor Units (PU), Hardware Encryption Logic and Educational Blogs.

Chapter 111 presents the results obtained from experiments on the developed FPGA-
based applications of methods, models and tools with a focus on energy consumption,

Chapter 1V presents and analyzes the main results of the educational blog designed
based on the project-based learning methodology. The educational materials are
prepared with the aim of achieving benefits for students by providing accessible,
interactive and engaging open-access learning resources in FPGAeduLab,

Chapter V outlines the course implemented through the educational blog and presents
an analysis of the feedback from students. Finally, the research contributions, tasks
accomplished and directions for future work are discussed.

The appendices present information about the codes used in the experiments, supporting
materials, and detailed experimental data.

3. Compliance of the selected research methodology with the set goal

To complete the tasks in the dissertation work. modern methods and tools were used in
a theoretical and technical aspect. Methodologically, a logical sequence is followed:
analysis of existing techniques for modelling, simulation and implementation, as well
as e-learning on FPGA. This is followed by a presentation of the research methodology
and introduction of models and tools for training and experimentation with selected
circuits/systems designed with FPGA. Finally, the results obtained from experiments
on the developed FPGA-based applications of methods. models and tools with a focus
on energy consumption are presented and the main results of the educational blog are
analyzed.



I assess the methodological approaches and tools chosen by the dissertation candidate
as correct, corresponding to the set goal and tasks, as well as the conducted research.

4, Contributions of the dissertation

| accept the claims presented by the dissertation candidate for contributions of a
scientific and scientifically applied nature. I would include the developed educational
blog and the completed educational application for (raining using multimedia
technologies as scientific and applied contributions. I believe that the dissertation work
and its contributions are largely the author's personal work. My conviction in this regard
is based on impressions about the experiments, the information in the applications and
the authentic research material presented.

5. Assessment of the publications of the dissertation work

Main achievements and results of the dissertation work have been published in 12
scientific articles, one of which is with a single author. Ten of them are reported at
international conferences indexed in global databases (9 of them are |EEE - conferences
whose proceedings are indexed in Scopus and WoS). In addition, one of the publications
is in a scientific journal, and one is a chapter of a book, also indexed in Scopus. To date,
the publications have 27 noted citations.

I believe that the publications fully cover the topic of the dissertation. They cover and
exceed the accepted requirements for acquiring the educational and scientific degree
"PhD".

6. Opinions, recommendations and remarks

The work is written with a very good understanding of the researched issues; it is
designed and structured correctly, 1 have no serious remarks in scientific and
methodological respect. I have some technical remarks, For example. the schemes in
Figure 6 are too complex and their presentation on such a small scale does not allow
them to be followed. The inscriptions in Figure 10 are slightly blurred and difficult to
read. The inscriptions in Figures 22 and 23 arc too small. Up to p. 119, the figures are
numbered correctly, On p. 120-123 there are 12 figures that are not numbered and do
not count towards the total number of figures in the dissertation.

[ believe that these technical shortcomings can be easily eliminated. I recommend the
dissertation to be published as a monographic work or a teaching aid.

7. Conclusion

The presented dissertation reflects a wide-ranging and complete scientific study of a
relevant problem with scientific and applied value. The dissertation candidate has
shown in-depth knowledge of modern methods, models and multimedia training tools
for designing communication circuits on programmable logic (FPGA) with low energy
consumption.



The dissertation fully complies with the requirements of the Law on the Development

of the Academic Staff in the Republic of Bulgaria and the Regulations for its

implementation and the Regulations on the terms and procedure for acquiring scientific

degrees at the Technical University of Sofia. 1 propose to the Honourable Scientific

Jury to award the educational and scientific degree "PhD" toe Master Eng. Marsida

Ibro in the professional field 5.3. "Communication and Computer Engineering”

in the scientific specialty "Automation of engineering work and automared design
systems".

e
Member of the scientific jury: L

15.12.2025. /Prof. Dr. Eng. Vassil Guliashkv/



