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cTAHOBt4tJIE
AucepraqxoHeH rpy4 sa npr4o6reaHe Ha o6pasoaarenHa u HayqHa

creneu ,goxtop"
ABTop Ha AhcepraqroHHr4g rpyA: Mar. rxx. Eneoxopa l4BoBa l4BaHoBa

TeMa Ha ArcepraquoHHhe rpyA: Organevexo orxpuBaHe, pa3n()3HaBaHe !t
npoeneAaBaHe Ha o6eKTn npu 6esnrnorxn rerarerHr,r anaparx

t{neH Ha HayqHoro xyp[: npo$. A-p uxx. Craxuuup Mnxainoa CaAuHoB

1. Axryanxocr na paspa6oreaH[r B A]4cepraqloHH[s rpyA
npo6neu B HayqHo x HayqHonpuJroxHo orHoueH14e.

TeMara 3a orAareqeHoro orKpr,lBaHe, pa3no3HaBaHe x npocneAqBaHe Ha

o6eKT[ npl4 6esnurorHr,l flerarer]Ht4 anaparu (EflA) e aKryanHa la

uHrepecHa. flpunaraHero Ha Ha r3KycrBeH r4HTeneKT, KoMnbrupHo speHrie,
ceH3opHx rexHonor!414 ([H$pa,repBeHu, paAapHu, ynrpasayxoeu) vl

o6pa6orxa Ha roneM,l o6eMr1 AaHHrl 3HaqfiTenHo pasuupnBa
Br3MoxHocrure ua 6flA ga Aet4crBar aBToHoMHo t4 B peanHo Bpe[,le s
cnoxHr !4 AIHaM!4r{H14 cpeA14. flpeA[3BxKarer]crBo 3a [3cneABaHe ce sBgBar
npo6neuure no orHoueHue Ha ro.rHocrra, ycrori,.r4Bocrra npu nou!4
MereoponorLlLrHr ycfloBr4g, eHepruiHaTa eSeKTuBHocT u !/,qreapau.usra Ha

Mynr!4ceH30pHa ru$opMaqre.
B HayqHo-npfinoxHo orHoueHtae B Aucepraq[oHHr4e rpyA ca pelJleHr

r\,rHoxecrBo 3aAaqu, cBbp3aHu c paspa6orxa Ha [HoBaruBHa c creMa,
[HTerpaql/lc Ha TexHonorul,, aHaI]r43 Ha npl/lnoxrlr\rocT, npeoAon9BaHe Ha
TexH!,rLrec([ npeAu3B[KaTencTBa t4 Bar] Aaql49 ']pe3 excnep!4MeHTI.
l4snonseaHr ca HayqH14 MeroAr4, Karo cpaeH TeneH aHanu3, MoAerxpaHe u
e|(cnepuMeHTarHo Banv+ApaP'e. B crpyfiypHo orHolxeHlae Al.lcepraql,1oHHr.4e
TpyA o6xBaqa reoperuLreH nperfleA, apxureKTypHr4 peueHus, anrop[TMr4 14

eKcnep!4MeHTanHu pe3ynTaT!4.

2. CreneH Ha no3HaBaHe crcronHlero xa npo6neua ]a rBopqecKa
HHTepnpeTaqrg Ha fl MTeparypH],f, MaTepxan.

flrcepraquoHHrrr rpyA BKnoqBa cbAbpxaHre, cnr4crly Ha +urypu,
Ta6nr4qu, yBoA, qerupr4 rnaBu 3a peLxaBaHe Ha +opMyrt,tpaHt,lTe ocHoBH14

3aAaq,l, 3aKrloqeHl4e, cn]ictx Ha ocHoBHr,4Te npt4Hocr4, aBTopcKr,l ny6nnxaqnu
no AxcepTallhoHHxTe [3cfleABaHuc, cnuctK Ha u3nol3BaHa nuTepaTypa,
Korro cbArpxa 138 Hay,.iHr4 r43ToLiH Ka. B Axcepraq oHHU4q rpyA ca

\ATApaHla n 4 ny6nuxatyu Ha AoKTopaHTKara, qpe3 Kor4To nonyqeHr4Te

pesynrar ca craHafl[ AocrogHue Ha HayqHara o6u]Hocr. Bcr4,{Kr,l

n!{TeparypH14 r.13ToqHhL1.,r ca noA6paHu ra(a, qe Aa orpa3eBar c}BpeMeHHxre
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HayqHfi AocThxeHt,lg B oonacTTa Ha TeMaThKaTa Ha AucepraquoHHr4e TpyA.

l-lrrrpaHu ca crarnv or aBTop[TerHu HayqH[ cnucaHufl, xoH$epeHqru u

xHt4r . l43Bbp[ueHuf,T aHar[Tr4qeH o6sop nooaonnaa Ha AoKTopaHTbr Aa

Ae$rHnpa KopeKTHo qeflTa 14 ocHoBHr4Te 3aAaqu 3a u3cneABaHe, Kor4To rg
peuaBa ycneluHo B oTAenHhTe TnaBri.

3. Cuoreercrerae xa us6paxara MeroAxKa Ha u3cne4BaHe x
nOCTaBeHaTa qen }l 3aAar{],| Ha A[CepTaqxOHH]rs TpyA C nOCTurHaTl,lTe

npxHocr,
,!ucepraquouuur rpyA npeArara qqnocrHa [4eroAonorue x apxxreKTypa

3a orAarel{eHo orxp[BaHe, pa3no3HaBaHe u npocneAgBaHe ua o6exru vpea
6esnrnorsu nerareJ'rH14 anaparu (6flA), Koero npeAcraBreBa 3HaqlaM

np!4Hoc B o6nacrra Ha cucreMure c [3KycrBeH [HTeneKT u aBToHot\,lHt4

nnarQopr,,lr 3a Ha6noAeHtae.

l\ilero.qvre 3a [3creABaHe ca o6oco6esu ocHoBHo B orAenHure rnaBu,
Karo ct4t\rynaqt4oHHl, r excnep[MeHTanHu, xaro o6xeaqar MeroArl 1.4

anrop!4TMt4 3a orKp[BaHe, pa3no3HaBaHe u4 npocneAsBaHe xa o6extr xa
6agara Ha gaHHr or 6esnrnorHta nerareflHr anaparu:

- CpaeHureneu aHanu3 u [36op Ha MeroAn 14 anropur\,lu 3a orKpfiBaHe,
pa3no3HaBaHe I npocneAfBaHe Ha o6exru sa 6agara Ha AaHH14 or
6esnunorHr nerarenHu anaparu,

- MoAenxpaHe }.l [Mnr]eMeHTupaHe Ha npeAroxeHl4Te MeroAr/Te 14

anropurMr, 3a orKpr{BaHe, pa3no3HaBaHe r npocneAflBaHe Ha o6erru Ha

6aeara Ha 4aHur or 6e:nunolHu rerarenH[ anaparu,
- Crarltcrlt,{ecxo npeAcraBqHe u aHanv3 Ha nonyqeHrre

e(cnepuMeHTaIHr pe3ynrarl4.

flpegcraaexara eKcnepr4MeHraflHa apxhreKrypa e npunoxuMa B uupoK
Kplr or peanHh curyar\At4 - oT MoHr4Topr4Hr Ha npxpoAHaTa cpeAa vl

ynpaBneHr4e Ha 3eMeAencKu AeriHocrx Ao AeriHocr,r, cBbp3aHu c
HaquoHanHara ct4rypHocr u peaKqur npt4 np14poAH14 6eAcrBxr. ToBa noKa3Ba

He catulo HefHara rexHonoTuqHa aAanr[BHocr, Ho ,,1 cotlfiarHo-
r4KoHoMrlqecKara ri oHa,r irocr.

[4HTerpupaHt4FT noAxoA, Kofrro xou6nuupa ceH30pHrl rexHofloru14,

anropur\rr'r 3a MauuHHo u 4rr6oxo o6y,]eHl.le I e$eKrriBHa o6pa6orKa Ha

r.r:o6paxexun, no3BoncBa cfic1eMaTa 4a 6tpe aAanTupaHa 3a pa3lr4r.1Hl4

nnar$opMl4 14 ycnoBl4g Ha pa6ora. flpoBeAeHlre eKcneprMeHTlr c peanHu

AaHH norBrpx(AaBar HaAex(AHocrra ir raxro B orKpr4Tr.i, TaKa B rpaAcKr4

cpeAu c Bl4coKa cTeneH Ha BL{3yaflH}r cMyuleHug.
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flpeAaoxeH[Te anropxrMr,l x apx[TeKTypHr4 peueH[e r/Mar noreHquan
3a BHe,qpgBaHe He caMo B l4HAycTp anHx I TbproBcKt4 c[cTeMr4, Ho r{ KaTo

ocHoBa 3a 6t.qeqr xayvxr,r l/3cfleABaHr4e. lvloAynHara i crpyKrypa Lt

Bb3MOXHOCTTa 3a pa6oTa C MyflTr,rMOAanHu AaHHV fl npaBgT qeHeH

r4HCTpyMeHT KaKTO 3a UHXeHepr|, lAKa r 3a U3C.neAOBaTeI[, TbpCeU]!4

cTa6r4nHa !4 TbB{aBa ocHoBa 3a Aopa3Bvfive v a1anla\uq.
llonyveHure pe3ynraru ca aHanv3upaHu v unrcrpupalu c MHoro

ra6nrqu v buryptA, Karo norBbpxAaBar u36paHur
HayqHou3cneAoBarencKxs noAxoA a r*xrara npuroxr4Mocr. B rogu curctn
$oprrrynnpauara qefl ta 3aAaqu Ha Ataceprallt,t;Ta ca L43nrnHeHut, Karo B

crHTe3upaH 8uA Te ca h3roxeH[ B l43BoAuTe l4 3aKfloqeHrrTa.

4. npuxocu Ha AlrcepraqloHHr,re rpyg.
nprieMaM $opnaynupaxure h AexnapxpaHu or AoKropaHrkara npt4Hocl,r

v rexHus HayqHo-npxnoxeH 14 npufloxeH xapaKTep. npuHocHure MoMeHTrl

lMaT 3HaqutulocT Ha HoBocT B pa3rnexqaHaTa npo6ne[4aTxKa I ce gBgBar

pa3ul4peH e Ha cru]ecTByBaqrTe 3HaHuc. or nonyveunre pe3ynrar[ Moxe

Aa ce ycTaHoBr4, qe HoBocb3AaAeHuTe u MoAl4sr4Llr,rpaHl4Te [ireToAr4,

anrop[TMx u noAxoAl4 ca noAxoArrJ.I4 3a npL4flaTaHe u uMaT qcHo l43pa3eH

noreHquan 3a peanHa ynorpe6a B MHoxecrBo npaKTuqecKu KoHTexcrrl, c
BT3MOXHOCT 3a AOpa3BUBaHe CnpgMO (OHKpeTHUTe HID(AI4 Ha pa3n qHLt

cerroprl r, npuloxeHl,9.

HanpaeeHrre u3BoA cneA BcFKa rflaBa, crHTe3rpaHltTe anfopvrMu v
paspa6oreHrre noAxoAr,r, npoqeAypr4 excnepuMeHTu, Morar Aa ce np!4eMar
KaTO nOte3HU npenopbKl4 3a BHeApqBaHe B ctBpe[reHH[Te KoMyHrKaquoHHr4

h IHoopMaql4oHHu cylcl eMV.

5. flpeqexxa xa ny6nrxaquure no AxcepraqlroHHl{r rpyg.
Ilo reMara Ha Aficepraq[rra ca npeAcraBeH[ 4 HayqH[ ny6n Kaqxl,r,

Karo 2 or r9x ca caMocrosrenHt4. Hay,.]Hr,4Te cTaTu[ ca npeAcTaBeHu u

ny6nrxysaur B HaquoHanH[ u MexAyHapoAHr4 KoHSepeHq r,r u

MeXqyHapoAHx pe$epupaHu vt tAHAeKcvpaHV u31alus. B rex ca
ny6n[KysaH[ vt ca clalanu' AocrogHue Ha Hay!.]Hara o6uquocr roflgMa qacr

oT pe3ynTaThTe Ha npoBeAeHl4Te eKcnepuMeHT!4, npeAcTaBeHx a

Aucepraq[qra. Bcr4,{Ko roBa Mr AaBa ocHoBaHue Aa 3aqBs, qe HayL]Hure

nocTuxeHug Ha aBTopa ca ny6nuKyBaH14 !t ca cTaHaru !43BecTHu Ha

HayqHaTa 06u.lHocT.
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Cqurau, qe A[cepraqiloHHr4rr rpyA nocrura saeBeHara qefl, a
ge$uHupanure 3a.qaqu ca u3nbflHeHu Ha go6po HayqHo Hr4Bo u

Aucepraquera uMa saBbpuJeH xapaKrep. Moxe 6u e go6pe e 6ugeqara cu
pa6ora, AoKropaHrKara Aa npeq[3upa u3pa3nBaHero u ge$urupauero ua

cnequ$r.uu noHflTr4fl, KaKTo u Aa [g6nrea HeHyxHr4 o6ccHeHus Ha

o6qorseecrHu $axru u Aa ce crpeMu Aa He Eonycxa cr[rr4crt4qHu u gpe6au
npaBonucHr4 rpeuKu, TaKa cbr4o u KaqecrBoro Ha o$oprrrneuuero $urypu u

rpa$uxu .qa e Ha BucoKo uueo. ['lpenopbqBaM uHx. E. ]z'leaHoaa Aa
nporqbnxu HayqHoil3cneAoBarencKara cr pa6ora, cbBMecrHo c Kone[ure or
TY Co$un, Karo noayqeHxre pe3ynraru Aa 6rgar npe4craBeHu v

ny6nuxyeauu B MexAyHapoguu xor$epeHqw v e pe$epupaHu cnvcaHne c
,,hMnaKr" Qaxrop (WoS) rnu Scopus paHr.

7. 3axnpqeH[e c rcHa noroxrrerHa ]rru orplrqarerHa oqeHxa Ha

AxcepraqxoHHxf rpyg.
Cvurala, qe npeAcraBeHhrr Er4cepralluoHeH TpyA orroBapr Ha

r4gr4cxBaHtanTa xa 3axora 3a pa3Brrue Ha aKaAeMuqH e c'bcraB a Peny6nura
Eurapun il oqeHKara Mu 3a Hero e HanbnHo nonoxlrerHa. flocrurHarure
pe3ynrarr Mr EaBar ocHoBaH[e Aa npegnoxa Aa 6tge npugo6ura
o6pasoaarenHara v HayqHa creneH ,,qoKTop" or l,tHx. Eneoxopa l4eoea
14eaxoea

e o6nacr Ha B[cuJe o6paeoaaHue - 5. TexuuqecKu HayKLr,

npo$ecuouanHo HanpaBneuue - 5.3 ,,KouyHuxaquoHHa u KoMnlorbpHa
TCXHUKA,,,

.qoKTopcKa nporpaMa - ,,cucreuu c l,l3KycrBeH uHreneKr ".

I]JIEH HA )KYPI4TO:
(npo$.E-p r4Hx. Craxuuup Ca4uHoa)
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OPINION
on a dissertation for the acquisition of the educational and scientific degree

"doctor"
Author of the dissertation: M.Eng. Eleonora lvova lvanova

Topic of the dissertation: Remote detection, recognition and tracking
of objects with unmanned aircraft

Member of the scientific jury: Prof. eng. Stanimir Mihaylov Sadinov, PhD

1. Relevance of the problem developed in the dissertation in
scientific and applied terms.
The topic of remote detection, recognition and tracking of objects in

unmanned aerial vehicles (UAVs) is topical and interesting- The application of
artificial intelligence, computer vision, sensor technologies (infrared, radar,
ultrasonic) and processing of large volumes of data significantly expands the
capabilities of UAVS to operate autonomously and in real time in complex and
dynamic environments. The challenges for research are the problems of
accuracy, resilience in bad weather conditions, energy efficiency and
integration of multi-sensor information.

ln scientific and applied terms, the dissertation work has solved numerous
tasks related to the development of an innovative system, integration of
technologies, feasibility analysis, overcoming technical challenges and
validation through experiments. Scientific methods such as comparative
analysis, modeling and experimental validation have been used" ln struclural
terms, the dissertation work covers a theoretical review, architectural solutions,
algorithms and experimental results.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material.
The dissertation includes a table of contents, lists of figures, tables,

introduction, four chapters for solving the formulated main tasks, conclusion,
list of main contributions, author,s publications on the dissertation research, list
of used literature, which contains '138 scientific sources. The dissertation also
cites 4 publications of the doctoral student, through which the obtained results
have become known to the scientific community. All literary sources are
selected so as to reflect modern scientific achievements in the field of the
dissertation topic. Articles from authoritative scientific journals, conferences
and books are cited. The analytical review performed allows the doctoral
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student to correctly deflne the goal and main research tasks, which she
successfully solves in the individual chapters.

3. Compliance ofthe chosen research methodology and the set goal
and objectives of the dissertation with the contributions achieved.
The dissertation proposes a comprehensive methodology and architecture

for remote detection, recognition and tracking of objects using unmanned aerial
vehicles (UAVS), which represents a significant contribution to the field of
artificial intelligence systems and autonomous surveillance platforms.

The research methods are mainly divided into separate chapters, such as
simulation and experimental, covering methods and algorithms for detection,
recognition and tracking of objects based on data from unmanned aerial
vehicles:

- Comparative analysis and selection of methods and algorithms for
detection, recognition and tracking of objects based on data from unmanned
aerial vehicles;

- [ilodeling and implementing the proposed methods and algorithms for
detection, recognition and tracking of objects based on data from unmanned
aerial vehicles;

- Statistical presentation and analysis of the obtained experimental results.
The presented experimental architecture is applicable in a wide range of

real-world situations - from environmental monitoring and agricultural
management to national security and disaster response activities. This
demonstrates not only its technological adaptability, but also its socio-
economic significance.

The integrated approach, which combines sensor technologies, machine
and deep learning algorithms, and efficient image processing, allows the
system to be adapted to different platforms and operating conditions.
Experiments with real data confirm its reliability in both open and urban
environments with high levels of visual interference.

The proposed algorithms and architectural solutions have the potential for
implementation not only in industrial and commercial systems, but also as a
basis for future scientific research. lts modular structure and the ability to work
with multimodal data make it a valuable tool for both engineers and researchers
seeking a stable and flexible basis for further development and adaptation.

The results obtained are analyzed and illustrated with many tables and
figures, confirming the chosen research approach and their applicability. ln this
sense, the formulated goal and tasks of the dissertation have been fulfilled, as
they are presented in a synthesized form in the conclusions and inferences.
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4. Contributions ofthe dissertation work.
I accept the contributions formulated and declared by the doctoral

student and their scientific-applied and applied nature. The contributions have
the significance of novelty in the considered issues and are an extension of
existing knowledge. From the results obtained, it can be established that the
newly created and modified methods, algorithms and approaches are suitable
for application and have a clearly expressed potential for real use in many
practical contexts, with the possibility of further development according to the
specillc needs of different sectors and applications.

The conclusions drawn after each chapter, the synthesized algorithms and
the developed approaches, procedures and experiments can be accepted as
useful recommendations for implementation in modern communication and
information systems.

5. Assessment of dissertation publications.
On the topic of the dissertation, 4 scientific publications have been

presented, 2 of which are independent. The scientific articles have been
presented and published in national and international conferences and
international refereed and indexed publications. ln them, a large part of the
results of the experiments conducted, presented in the dissertation, have been
published and have become known to the scientific community. All this gives
me reason to state that the authoas scientific achievements have been
published and have become known to the scientific community.

6. Opinions, recommendations and notes.
I believe that the dissertation work achieves the stated goal, and the

delined tasks are fulfilled at a good scientific level and the dissertation has a
complete character. Perhaps it would be good in her future work for the doctoral
student to refne the expression and definition of specific concepts, as well as
to avoid unnecessary explanations of well-known facts and to strive to avoid
stylistic and minor spelling errors, as well as the quality of the layout of figures
and graphs to be at a high level. I recommend that Eng. E. lvanova continue
her research work, together with her colleagues from TU Sofia, and that the
results obtained be presenled and published in international conferences and
in refereed journals with an "impact" factor (WoS) or Scopus rank.

7. Concluaion with a clear positive or negative assessment of the
dissertation work.
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I believe that the submitted dissertation meets the requirements of the Law on

the Development of the Academic Staff in the Republic of Bulgaria and my
assessment of it is completely positive. The achieved results give me reason
to propose that the educational and scientific degree "doctor" be acquired by
Eng. Eleonora Ivova lvanova

in the field of higher education - 5. Technical Sciences,
professional field - 5.3 "Communication and Computer Engineering",
doctora! program - "Artificial lntelligence Systems".

Date: 16.06.2025 JURY MEI\4BER:
(Prof. eng. Stanimir Sadinov, PhD)
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