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AN CTAHOBMLUE
it
BBPXY gucepTayuoHen TPYa
32 Nnpuaobusanre Ha obpasosarenua u Hay4yHa cTenen dOKTOp"
no npodecuoHanto Hanpaenexue 5.3 KomyHukaumonua u
KOMMIOTLpHa TexHuka,
Hay4yHa cneuunansocT ,,ABTuma'ruzauun Ha UHXXeHepHus TPYA M
CHUCTeMu 33 aBTOMarTM3auumn Ha npoekTupaHero”
ABTOp Ha ANCEpTaLmnoHHus Tpya:
Mar, uHx. Mapcupga M6po

Tema Ha AUCepTaunoHHus TPyA: ,Paspaboreane Ha MeToau,
MOZAenu u MynTumeauittu oByyuTenHu CPeAcTBa 3a npoekTupaHe Ha
KOMYHUKaLIMOHHW Cxemu BbpXY Nporpamupyema noruxa (FPGA) ¢ Hucka
KOHCYMauus Ha eHeprus”

AoU. A-p wHx. Poctucnas Pyces,

TexHuyecku YHuBepcurer - Codus

1. AkryanuocT ua Paspaboreanus B AuCepTaunoxHus Tpyn npobnem 8 HayuHo
W HayyHonpunoxuo OTHOWeHue. CTeneH u Huea Ha AKTYyanHocTTa Ha npobnema
H KOHKPETHUTe 3anauu, pazpabotenu B AucepTaumaTa,

Mopagu TsxHara MEBKABOCT, BMCOKS CkapocT Ha obpafortka Ha CMrHana wu
BL3MOMHOCTW 33 Na@panenHa pabGora, FPGA HamMupaT npunoxexus s
TENSKOMYHWKaUmuTe, dBTOMOBUNHUE 1 WHOYCTpWanHmus CekTop. C passutveTto Ha
LUeHTpoBeTe 3a fganHm u W3KYCTBEHMR WHTenexT ce W3uckea paapaborkara
BipaxgaHeto Ha FPGA ¢ HUCKa KOHCyMaums Ha eHeprua. Kato ronsmo
NpequseunkaTtencreo PR npoekTaqTvTe € ga HamansT ROHCYMauWaTa Ha eHeprus
Ha FPGA, Ges na ce BNowasaT TAxHaTa NpoussogrTenHoCT, Mopagw Tasu Npu4rHa
€ BaxHO fga ce CB3fagaT MynTumeguitHm obyuurenum cpegcrea a3 CTyOeHTn u

HokropanTkarta @ W3NbnHUNa BCuyky dopMynupaHu 3apaun CBbp3aHn
U3y4aBsaHe W olUeHka Ha PaKTopuTe, BAusLM BbPXY KOHCYMBUMATE Ha EHepra Ha
FPGA: Ananus ua METoauTe, MogenuTe u VHCTPYMEHTUTE 3a npoexTupake Ha F PGA
C HUCKa KOHCYMaLus Ha eHepruna; PaspaboTeane Ha WHOBaTWBHA MeTogonorus 3a
nognomaraxe wa ENEKTPOHHOTO ObyyeHue Ha CTyneHtute 8 obnacrra Ha



Han 30% eweropen PBCT Ha nybnukaumure 3a NpoekTupane Ha FPGA ¢ Hucka
KOHCYMaLmsa Ha eHeprus, Bewyko Tosa Onpeaens akTyanHocTTa Ha U3CnensaHug

2. CreneH Ha NOo3HaBaHe CLCTOAHMeTO Ha npobnema u TBOpYECKa
WHTepnpeTauun Ha nuTepaTypHusa marepuan.
B Tasu guceprauus ca Wsnonasanu 290 nureparypHu M3TOYHUKAE, OT KouTo 12

3. CwoTBeTCTEBME Ha n3bpaHata MeToauka Ha M3cneasaxe ¢ noctasexarta uen u
3afaumn Ha oucepTaUUOHHUA TpyA.

HoxropaHTrara Mapcuga UbBpo e opmynupana uen u 3agaun, kouto ca
8AeKBaTHh W CbOTBETCTBEAT Ha USUCKBaHMATE 33 gucepTaumoHeH TPYA 3a
NpuaoBusaHe Ha obpasosatentars W HayuHa crenen JlokTop"

3a pewasaHe wHa NOCTaseHWTe 3afaun u nocturase Ha uyenra Ha
AWCEpTaLMATa Ca M3NonaeaHk pasnuuHim MeTOomM.

4. HayyHonpunoxnu u NPUNOXKHK NPUHOCK Ha AUCepPTaUMOHHUA TpyL
B  Aoktopckata AvCepTaums wmorat pa  ce o00BWAT  cnegHuTe
HaY4HONPUNOXHA NPpUHOCK,
* Hanpasewu ca M3CNenBaHua Ha pasnuaHm DaKTopK, METOAN 1 Mogenu
BBbpXY KOHCYMauwsiTa Ha EHEPTMA 3a npunoxenus B loT, DDS, PU u
XapayepHo KpunTUpaHe.
¢ PazpaBorena e METOAONOIMA 38 eNeKTPOHHO oby4eHue Ha cTypenTH B
obnacTra ua NPOSKTUPAHETO Ha HIUCKOEHEPrMItHK FPGA.
» PaspaGorenu ca Touny MOAQenu 3a NporHoaupade Ha KOHCYMaUuATa Ha
eHeprusa Ha FPGA npoekt 3a CReLMDu-HN NPUNoKEHUS
¢ PaspaBoren e Kankynatop 3a wuaumcnseade Ha KOHCYMaUWATaE Ha
CHEDIUA U HEAHOTO rpathyHo npepcrassHe.
* PaspaGoreH e onnaiin 6nor FPGAeduLab sa o6yuerue Ha CTyAeHTW 33
nNpoexTupane Ha FPGA GasvpaHu cuctemu,
e Cuagageso e AR Npwiokede sa no-poBpa BA3Yanuaaums Ha
BMNMAHMETO Ha Ou3aiiHa BBDXY KOHCYMauwsTa Ha eHeprus,

Cmatam, e NoNy4YeHTe pesynTaTti ca OpUrMHanHK U CLOTBETCTRAT Ha
M3UCKBaHWATA 3a gucepTaymoHeH TPYA 3a npugobuesade Ha o0pasoeatenHara
W Hay4yHa cTenen JokTop”.

5. Ouenka 3a cTenexTa Ha NIMYHOTO yyacTue Ha AMCepTaHTa B NPUHOCHTe.
3a NU4HUTE NpUHOCH Ha AcKTopaHTkata Mapcuaa W6po cuas o dakra, ye Ta
vMa BAuH CaMocTosTeneH HayyeH Tpya, a B ASBET OT OCTaHanuTe e MbLPBU ChasTop.



6. Mpeyexka na nySnukaumure no AucepTaunoHHus Tpyg.
Mo guceprayusTa Ca HanpaseHu gBanageceT nyGnukaumu. Ocem ot cTatuuTe
Ca pedepupasu 8 Scopus, a weer OT TAX Ca pedrepupanu u 8 WoS. HokropariTkarta

HanpasenuTte nySnukaim HaAXBLDNAT  MUHUMAanNHWUTe W3UCKBaHua 33
NpucLxaaHe Ha oBpasoBartenHaTta u HayuHa creneu ~HOKTOp*, Mpuemam, ge

¥ Benrapckara HayyHa obilecTeeHocT.

7. Wanon3eane Ha pPesynrature ot OUcepTauuoHHEMA TPYA B HayyHaTta w
CouuanxaTa npakTuka.

MNonoxutenen e PaKTLT, ye PEanUaupaHuTe WicneaeaHns Ha AOKTOpaHTKaTa
Ca npoeefieHn & pamkute Ha CeamecTHara AokTopcka nporpama ,These en
Cotutelle” & mpexara CEEPUS Homep: CIII-BG-1 103-06-2122.

8. Kputuynu 3abeneximn u npenopsLKu
Hamam cepuoatn Jabenexkm u NPENopLK1 KeM nNpegcTasexaTa Auceptayus,

9. 3akniovenme ¢ scua fonoxuTensa wunWm ortpuuarensa OUeHKa Ha
AWCePTaUNOHHUS TpyA.

Cuuram, ye AVCepTaUMOHHWAT Tpya .PaspaboTteaHe Ha METOAW, Mogenu u
MYNTUMEAWAHU OByYuTenHu CPEACTBa 3a npoekTupaHe Ha KOMYHUKEUMOHHKA Cxemu
BEDXY nporpamupyema noruka (FPGA) ¢ Hucka KOHCYMBLUWA Ha eHeprus” ua
AoKkTOpaxTKaTa Mapcuaa MBpo nokpuea M3NCKBaHUATa Ha 3aKkoHa 3a pPassutue Ha
SKaEMUYHUA CbcTae g PenyBnuka Bunrapus n Mpasunnuka 32a HerosoTo

5.3 KoMmyHukaumonHa p KOMMIOTBDHE  TexWwuka, HayuMa cneunanHocT
LABTOMaTUZaUMA na WHXEHEPHUS TDYA W cucremu 3a asToMatusaums Ha
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(Boy. A-p Poctuerfae Pyces)
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of doctoral thesis
for obtaining the educational and scientific degree "Doctor"
in a professional field
5.3 Communication and Computer Engineering,

in the scientific speciality ,Computer-aided engineering and
computer-aided design systems”
Author of doctoral thesis:

M.Sc. Eng. Marsida Ibro
Topic of doctoral thesis: «Development of methods, models, and
multimedia learning tools for the design of communication circuits on
programmable logic (FPGA) with low energy consumption”
Assoc. prof. Dr. Eng. Rostislay - 'Rusev,

Technical University of Sofia

1. Relevance of the problem developed in the doctoral thesis In scientific and
applied science. Degree and levels of relevance of the problem and the specific
tasks developed in the doctoral thesis,

FPGAs find applications in the telecommunications, automotive and Industrial sectors
due to their flexibility, high signal processing speed and parallel operation
capabilities. With the evolution of data centers and artificial intelligence, the
development and implementation of FPGAs with low power consumption is required,
A major challenge for designers is to reduce the power consumption of FPGAs
without compromising their performance. For this reason, it is important to create
multimedia training tools for students and designers to easily develop low-power
FPGAs.

The main goal of the dissertation Is to develop methods, models. and multimedia
training tools to improve the design and understanding of low-power FPGAs,

The PhD student has completed all formulated tasks related to. studying and
evaluating factors that affect FPGA POWEr consumption; Analysis of methods, models
and tools for designing a FPGAs with low power cansumption: Development of an
innovative methodology to support e-learning for students in the field of FPGA
design; An internet environment for FPGA-related iearning has been designed; Eight
different methods for analyzing of factors affecting energy consumption have been
designed; Testing of the platform by students.

A survey of scientific databases reveals over 100,000 publications related to FPGAs,
with an annual growth rate exceeding 30% over the past five years in publications
focused on low-power FPGA design. All of this clearly demonstrates the relevance of
the research problem.




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

This dissertation is based on 290 literature sources, including 12 authored by the
candidate. In the review chapters, 155 publications from the past five years are cited.

This gives me reason to believe that the PhD student Marsida ibro is well acquainted
with the current state of the art in the addressed research prablems, which is the
basis for Successfully solution of the defined tasks.

3. Correspondence of the chosen research methodology with the set goal and
tasks of the dissertation.

PhD student Marsida Ibro has formulated a goal and tasks that are adequate and
carrespond to the requirements of dissertation work for acquiring the educaticnal
and scientific degree “Doctor",

Various methods were used to solve the tasks and achieve the goal of the
dissertation,

4. Scientific, scientific-applied and applied contribution of the dissertation.

The following scientific-applied contributions can be summarized in the doctoral
dissertation.

* Research has been conducted on various factors. methods and models affecting
power consumption for applications in loT, DDS, PU and hardware encryption.

* A methodology has been developed for e-learing of students in the field of low-
power FPGA design.

* Accurate models have been developed for predicting the power consumption of
FPGA projects for specific applications.

* A calculator has been developed for estimating power consumption and its
graphical representation.

* An online blog FPGAedulab has been developed for training students in FPGA-
based system design.

* An AR application has been created for better visualization of the impact of the
design on power consumption.

| believe that the obtained results are original and fully comply with the requirements
for dissertation work for obtaining the educational and scientific degree "Doctor",

S. An assessment of the degree of the dissertation candidate’s personal
Participation in the contributions.

For the personal contributions of the PhD student Marsida Ibro, | judge from the fact
that she has one independent scientific paper, and is the first co-author in nine of the
others. This gives me reason to assume that the dissertation work and contributions
are the personal work of the candidate,



6. Evaluation of dissertation publications,

Tweive publications have been made on the dissertation. Eight of the articles are
referenced in Scopus, and six of them are also referenced in WoS. The PhD student
IS a co-author of 3 book Chapter, which is also referenced in Scopus,

The publications excead the minimum requirements for awarding the educational and
scientific degree "Doctor”. | accept that the main results of the dissertation are
available to the international and Bulgarian scientific community.

7. Application of the dissertation results in scientific and social practice.

The positive fact is that the doctoral student's research was conducted within the
framework of the Joint Doctoral Program "Theses en Cotutelle” in the CEEPUS
network, number: ClIl-BG-1 103-08-2122.

8. Critical remarks and recommendations,
| have no serious comments or recommendations regarding to the presented
dissertation,

9. Conclusion

| believe that the dissertation "Development of methods, models, and multimedia
learming tools for the design of communication circuits on programmable logic
(FPGA) with low €nergy consumption” by PhD student Marsida Ibro meets the
requirements of the Act on the Development of Academic Staff in the Republic of
Bulgaria and its implementing Regulations.

| accept that the conclusions and final remarks in the dissertation are logically and
competently constructed.

Based on the scientific and applied contributions received in the dissertation, the
educational level, the accumulated theoretical and practical experience. the
significant publications on the dissertation, | propose to the scientific jury to award
M.Sc. Eng. Marsida Ibro the academic degree "Doctor” in professional field 5.3
Communication and Computer Engineering, in the scientific speciality .Computer-
aided engineering and computer-aided design systems "

16.12.2025 . Member of the Scientific Jury: - )
(Assoc. prof. Rostislay Ru{ev]



