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Tema Ha AWcepTALMOHHHA TPYA: ,,CépbXuiupoKoneHmosu mexHonocuu 3a
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YneH HA HAYYHOTO KypH: npog. 0-p umdic. Mapun Cumeoros Mapunos, Bucute
goenHo6b30yuHo yuunuye ,, I'eopeu Benkoecku ', ep. Jonna Mumpononus.

1. AKTyaJIHOCT Ha pa3paboTBaHHA B JHCEPTAUHOHHHS TPYA npooem.

ChbBpeMeHHATa aBHAlMOHHA MHIYCTPHSA Ce HaMHpa B TMEpHOJ Ha MHTCH3MBEH
TEXHONIOTUUEH MpEXOJ, XapaKTepu3upaml ce ¢ MacoBO BBBEKAAHE Ha 1udpoBu
KOMYHHKALMOHHA apXUTEKTypH, aBTOMATH3allid M M3UCKBAHHA 32 HaMajiBaHE Ha
TErJOTO, Pa3xoja Ha FOPHBO ¥ BPEJHUTE EMHCUH OT BBH3AyXOIIaBATEeHUTE CPECTBA
(BC). B To31 KOHTEKCT, pa3pabOTBaHETO ¥ BHE/PSIBAHETO Ha CBPBXIINPOKOJIEHTOBU
(CILLJT) TexHONOTMH 3a BBTPEIIHOOOP/I0BA Oe3kMuHa KOMYHUKalLlUs IpeICTaBiaBa
V3KITIOYMTEHO TIepCNeKTUBHO HampapiieHue. 3aMsHaTa Ha TPaAULIHOHHUTE TEXKH
KaGelHH CHOMOBE ¢ 0€3KUYHM CEH30pHM M KOMYHMKAIMOHHW MPEKH I03BOJABA
CHIECTBEHO ONTHMM3UpaHe Ha MacaTa Ha BC, moBummaBaHe Ha HaJSXKIHOCTTa H
yJlecHsBaHe Ha MOJAPBKKATA.

VcernopenrHo ¢ GopaoBuTe KOMYHWKAlWM, HapacTBallaTa JnHAMHKA Ha
BB3AYIIHOTO ABIKEHHE M MAacOBOTO HAaBJIM3aHE HA IUCTAHLMOHHO yrpaBisieMd U
6esmutotan netatenun cuctemu (AYJIC u BJIC) B 3acTpoeHu Cpelu MOCTaBAT
CepHo3HM TpPEAW3BHKATENCTBA MpEl CHCTEMHTE 32 KOHTPOI u 0e30macHOCT.
TpaIMLMOHHUTE TECHOJIEHTOBU PAJUOIOKALMOHHH CHCTEMH W3MUTBAT 3aTpyAHEHUS
TIpy OTKpUBaHe, KIacu(uKalus 1 ChbIPOBOKIAHE HA MaJIopa3MepHHU LeNH B YCIIOBUA
Ha TACHBHU CMYINEHHS M MHOTONBYEBO PasnpOCTPaHCHHUE. [MpunoxxeHUeTo Ha
cBpbxkpatky ummysicu (CKW) u CI1JI panrosIoOKallMOHHU CUTHAJIM OCUTypsiBa BHCOKA
NpPOCTPAaHCTBEHA pa3ZeNIuTeNHA CIIOCOOHOCT, TOACAHTUMETpPOBa TOYHOCT TMpH
JOKalM3alys W BB3MOKHOCT 3a IOJly4aBaHE Ha ,,TIOPTPET IO pa3cTosiHuE® Ha
00eKTHTE.

W30%KeHOTo OT MeH MM JaBa OCHOBaHHME Ja 3aKiloo4a, He TeMaTa |
pasryieXIaHnTe B IMCEPTAMOHHNS TPY A npo6JieMi HECbMHEHO €a aKTyallHu.

2. CrenmeH HAa HNO3HABAHE CHCTOAHHETO Ha HpOﬁJIeMZ H TBOpYECKa
HHTEpIpeTaLnsa Ha JHTEPATYPHHA MA TepHa.l.

JlvicepTallMOHHUAT TPYJ MOKa3Ba, Y€ Mar. MHK. Codus Y3yHOBa NpUTEKaBA
3a1BI60YEHH ¥ CUCTEMHH MO3HaHKs. JINTepaTypHUAT 0030p obxBama 146 uuTHpaHN




M3TOYHHKA, cpe/l KouTo QyHIaMeHTaIHH TpyAoBe, MexayHaponuu cranaapti (FCC,
DARPA, ITU, IEEE, ICAO, EASA) u cbBpeMeHHH ITy OJIMKalUH.

B Pazzen I e u3BbpiieH ananu3 Ha AepuHnuunnute U knacudukanusara Ha CLIIT
curnanute crnopen DARPA u FCC. JIOKTOpaHTBT € CHUCTeMaTU3Upal OCHOBHHUTE
xiacoBe CLIUJI curnanu (xaotuunu, momyiupanu u CKU Ge3 Hocema) u aHanu3nupa
MaTeMaTH4ecKUTe UM Mojenu (pealHu, KOMIUIeKCHN XuiabepToBu Mozenu, ['aycosu
npou3BoaHK). TBOpYeckaTa MHTeppeTalds TpoIUYaBa B ONEHABAHETO HA
ChIIECTBYBAIIHTE METOIM 3a MapaMeTpHyHa ¥ HelapaMeTpuYHa WACHTH(HKALKA Ha
pPaaroIOKaLMOHHUTE LEIH.

3. CbroTBeTCTBHE HA 1136[73112 T4 METOJHKAa Ha H3cCJIeBaHe H IOCTABEHATAa
eJI H 3aa49H Ha JHCePTAHOHHHS TPY/A € IOCTHIHATHTE ITPDHHOCH.

[lenTa Ha AMCEpPTAUMOHHHSA TpyA € fAcHO Aeduuupana: ,Jla ce m3cneasar
BBH3MOXKHOCTHTE 32 IPUJIOKEHHE HA CBPBXIINPOKONEHTOBH TEXHOIOTHH 3a 6€3KUYHH
GopIOBM KOMyHHKALUH B TPaXKIaHCKaTa aBUAlUA M OTKPUBAHE U CBHIPOBOXKIAHE HA
MaJopasMepHH LeNH B YCJIOBHSA Ha CMYIIEHHs . 3a HEHHOTO MOCTHraHe ca
dopmynupasn 4 OCHOBHM HAayYHOHM3CIIE0BATENICKH 3a/1aTH.

M36panaTa MeTOMKA Ha W3CJIe/IBAHE € KOMILIEKCHA 1 BKIIIOYBA:

e TEOPETHYHO MOJENMpaHe M MaTeMaTH4YeCKH aHaau3 Ha Oa3ara Ha
eNeKTpOAMHAMKKATA, CTaTUCTUYECKaTa PaJUOTEXHMKA W MaTPUTHHA
aHalu3;

e KOMIIOTbPHM CHMYJAllMM Ha MHKPOJIEHTOBU TME€YaTHU aHTCHH W
anroput™u 3a obpabotka B MATLAB 1 ANSYS HFSS.

e eKCIepHMEHTAIHN U3CNeJIBAHUS W M3MEpBaHHsA Ha €NCKTPOMArHuTHaTa
CHBMECTUMOCT M CMYIIEHHATA BbPXY KPUTUYHH OOpAHU CHCTEMH (LS,
VOR, TCAS, ATC, Satcom, GPS);

e CpaBHUTENCH eKCIEepPHMMEHTaleH aHallu3 Ha OTUTCH obpazen Ha 24 GHz
pazapHa cucTeMa 3a JIOKaIu3alus Ha JOVYJIC u BJIC.

Taka MOCTaBeHWTE IEM M 3aJauydl M METOAMKATa, U3IMOoJ3BaHa 3a TEXHOTO
pelmaBaHe, CbOTBETCTBAT Ha IIOCTUTHATHTE B AMCEPTAMOHHIA TPYL TIPUHOCH.

Crniopea MeH (opMynupaHaTa Lel € ¢ MO-IHPOK 00XBaT OT HEOOXOAUMHUS 32
JUcepTalOHEH TPy 3a MpuaoONBaHe Ha OHC ,,1oKTOp™ 1 € GWII0 BE3MOKHO Jia ObJ1e
npeur3upaHa 1no-aoope.

[Ipy oleHKa Ha OPUTHHAIHOCTTA HA IUCEPTALMOHHMA TPYA C HerJlaTeHaTa
BepcUsi Ha W3KyCTBEHUS HMHTEJIEKT Gemini pe3yiTarsT e, 4e 92-95% ot Hero ca
opWruHanHa paboTa Ha aTopa. He Mu € M3BECTHO 3a I0Ka3aHO IO 3aKOHOYCTaHOBEHHS
pel IIaraTtcTBO B AMCEPTALMOHHMSA TPy UK B myOIMKaLUKUTE 110 HEero.

4. Hay4Hn u/iIH HAy SJHONPHIOKHH NPHHOCH HA AHCEPTALHOHHNA TPYA-

CprlaceH CbM C OLIEHKaTa Ha JOKTOpaHTa, 4e MPUHOCHTE MMAaT Hay4dHO-
TIPUIOXKEH U NPHIIOKEH XapaKTep, HO CTope]l MEH Morart i Obpaat GopMyIUpaHH MO~
npewu3Ho. Cope/l MeH Hay4HO-NPAJIOKHA MPUHOCH B UCEPTALMOHHI TPy ca:

e aHANM3MpaHETO Ha MPOMEHUTE B CTPYKTypara Ha CILJT curHanu npu
oTpassiBaHe OT MaJOpa3MepHH Lend U  CHCTEMAaTH3UPAHETO Ha



napaMeTpUYHATEe W HeMapaMeTPUYHHMTE MOIENH Ha HMIyJICHATa
XapaKTeprCTHKa Ha IIeJITa B yCJIOBUs Ha CMYIICHNS,

e Tpe/UIOKEHH U TEOPETUYHO OOOCHOBAHM Ca MapaMeTpuTe Ha METOX 3a
KOPEKLUs Ha CBPBXKPATKM MMITYJICH 4pe3 MpujaraHe Ha KOpUrupail
HMITyJIC, C KOETO Ce MAaKCHUMH3Mpa CMEeKTPATHUAT KOCQHIMEeHT Ha
TIOJIE3HO JIECTBHE;

e pa3paboTeH e KoMOMHHMpaH anropuTbM 3a obpabotka Ha CKH,
WHTerpupanl npeasaputenHa ¢unrpanus upes Guntop Ha Haiikyucr u
OlLIeHsABaHE HA BPEMe3aKbCHEHUETO Ha UMITYJICUTE.

KaTo npuioKHU IPUHOCH OLIEHIBAM:

e TPOEKTHPAHETO WU TIONYYEHWTEe Ppe3yATaTH OT CHMYIHMPAHETO U
eKCIIepUMEHTATHUTE W3MePBaHNsA Ha MAKPOJIEHTOBH aHTEHH 32 5,8 GHz
u 6,5 GHz;

e aJaNTHPAHETO HA M3BECTHA METOJMKA M pa3paboTBaHETO Ha MPOTOKOI 32
W3BBpPIIBAHE HA W3MepBaHE Ha CMYNIABAIIOTO BB3/ICHCTBHE Ha CLLI
M3TOYHMIM BbPXY aBHOHUKATa Ha peaTH! CaMOJIETH,

e Ha 6a3aTa Ha pa3pabOTEHUTe ATOPUTMU Ca CHHTE3NPaHH yCTPOHCTBA B
chcTaBa Ha OJIOKOBa cXema Ha pajap;

e pa3paGoTeHH ca mpouedaypa ¥ TPOTOKON 33 W3BBPIIBAHE Ha
eKCIIepUMEHTAIHN H3MepPBaHUs ¢ MOOUIIEH pajiap;

e MOJyYEHH ca pe3yJITaTH OT NPOBE/ICHNU TONEBH U3NUTBAHUA HA PaflapHuLi
oGpa3ell ¥ € U3BbPIIEH CHIIOCTABUTENCH aHAN3 ChC CHIIECTBYBAI palap.

5. Ilpenenka Ha MyOIHKAUHHTE 110 JHCEPTAUHOHHHA TPYA.

OCHOBHHUTE Pe3yNITaTH OT AUCEPTALUOHHUA TPYA ca nyOIUKyBaHU B 4 Hay4YHU
MyONUKaLUK B CEUMATU3UPaHN W3JaHus U Hay4HH xoHbepenuu. Ilybnukauuure
OTpa3sBaT TOYHO CHABPKAHMETO HA IUCEPTALMATA, & TUIHUAT NPUHOC Ha JIOKTOpaHTa
e Ge3cropeH, Thil KaTo 3 OT TAX ca CaMOCTOATE/IHM, a 1 e ¢ enun cvaBTOp. EfHA OT
MyGIMKALMUTe € B M31aHHe, MHIEKCUPaHO B Scopus.

[IpencraBeHUAT aBTOpedepaT e B 06eM OT 32 CTpaHWIM U OTPa3siBa OOCKTUBHO
JQUCcepTalOHHNS TPY.

6. MueHHs, IPEOPBLKH H DEJTEXKKH.

JIMCepTALMOHHUAT TPYA € B o0eM OT 163 crtpanuuu, opopMeH € nodpe u
chbpika Gorata rpaduuHa U TabIMYHA urbopmauys (75 gurypu u 23 TabIUIN).
To AvicepTALOHHHUS TPy MMaM HSKOH 3a0eNeKKH. [TspBara rpymna 3a0esexKH
ca 110 ChIAbPKAHUETO:
e CMsTAaM, Ue 3a HAKOM OT pa3paboTKuTe e OuiIo HeoOXOaMMO Ja ce Jane
MO-NOAPOOHO MAaTEMATUYECKO OMUCAHNE]
e JMYM W3MOI3BAHETO HA ABTOMATHYEH MPEBOJ OT AHIJIMHCKA €3UK, KOCTO
e JI0BENO JI0 W3ION3BaHe HA HETOYHH TEPMUHU Ha OBIrapcky €3uK, KaTo

Hampumep  ,,AHTCHEH MacuB’, BMECTO ,,aHTEHHa pemieTka®,
,,paIMOJIOKAIIMOHHO ceueHne” BMeCTO ,e(heKTHBHA OTpa3sBalla
[UIOLY/TIOBBPXHOCT  ,.ePEKTUBHOCT"  BMECTO ,ebukacHoCT* WU

,KoeHUIIMEeHT Ha IOJIe3HO AeHCTBUE™ U JIP;
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e 3a pe3y]TaTUTe OT CUMYJALMUTE HA aHTCHUTE U aHTCHHHUTE PEIIECTKH B
npoxykra Ansys HFSS ca nagenu camo oGobuienn usBoau, a ou 6uso
n06pe J1a ce MpeACTaBAT U rpaGUyHK W/UIK TaOIUYHU Pe3yITaTH;

e He e JOCTaThYHO J0Ope 00ACHEHO, ye MOCTUIaHeTO Ha YeCTOTHA JIEHTA OT
Hag 500 MHz e upes u3Moi3BaHEeTO Ha aHTEHHA CHCTEMA, ChCTaBeHa OT 2
aHTEHHW, HACTPOEHU 3a pa3IMYHU YeCTOTH, a He Ype3 BCAKA aHTEHa [0
OTJENHO.

BropaTa rpyna 3a0ee)Kn ca CBbp3aHu ChC CTPYKTypaTa Ha JUCEPTAlNOHHNA
TpyA:

e mnaparpadu 1.1,2.1u 3.1 ca pa3sapoGeHy Ha TOYKH, KOUTO ca 1o 1-2 pena
TEKCT, KOETO 3a MEH € HEHYXKHO pa3ipo0saBaHe;

e 3MIOJI3BAHETO Ha MHOIO M3pa3u ¢ yJeOeleH TEKCT CIopea MEH pasMuBa
JOMTBJIHATENHO CTPYKTypaTa Ha JUCEPTAMOHHUA TPY .

BhIpeku ue criope] MeH II0COUeHHTe 3a0elIeKKN HaMajABaT B M3BECTHA CTCIICH
CTOMHOCTTA Ha AUCEPTALMOHHUA TPY, CMATaM Y€ TOH OTroBaps B JI0CTaTh4HA CTENCH
Ha M3MCKBaHMATA 3a npugobusane Ha OHC ,okTop™

KbM JOKTOpaHTa UMaM CJIEAHUTE MPETIOPBKHU:

e J1a TBPCH CBHAEHCTBUE OT JPYTU KOJIETH U HAy4HU pabOTHUIM, KOTATO HEe
e CUTypHa 32 TOYHUTE TEPMHUHH, KOUTO TPsOBa 1a Ce M3I0JI3BAT;

e 1a mNybnMKyBa KIIIOYOBUTE pE3yNTaTH OT CBOMTE H3CICIBaHUA B
MEKIyHAPOJHU CIIMCAHKS ¢ BUCOK MMIIAKT (aKTop.

7. BaK1ro4eHHe.

OleHABaM  MOJOKHTEJHO W3BbplIeHaTa pabora M MOJy4YCHHTEe B
JMCEePTALMONHMS TPyA pesynrard. JlucepTallMOHHMAT —TPyA  OTrosapid  Ha
MUHMMATHATE M3MCKBAaHUS Ha 3aKoHa 3a pa3BUTHE HA aKaJeMHUYHUi CBCTaB B
Peny6nuka bonrapus, [IpaBuiHuKa 32 HEroBOTO NpHJlaraHe H [IpaBunHuKa 32
yCclIoBUSATA U pefia 3a NpuI00MBaHe HAa HAYYHHU CTCIICHI B TexHUYECKU YHUBEPCUTET —
Codus. M3n0KeHOTO OT MeH MU [aBa OCHOBaHME [1a MpenopbiaM Ha yBa)KaeMOTO
Hayuro AypH ja Npuchay Ha Mar. uixk. Copus CredanoBa Y3yHoBa o0pasoBare/iia
1 HaydHAaTa CTereH ,,JJOKTOp” B obnact Ha Bucle obpazoBanue 5. TeXHH4eCKH HayKH,
npodecuoHasHo - npanpasnenne 5.5 Tpancrnopr, KopaboriaBaHe ¥ aBualud,
CHEeNMATIHOCT 110 AOKTOpCKa Nporpama ,,Hapuranus, ynpasjieHue 1 ekcijioataiii Ha
BB3IYLIHUS TPAHCTIOPT . e
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OPINION

on a dissertation for the acquisition of
educational and scientific degree "doctor"

Author of the dissertation: MSc. Eng. Sofia Stefanova Uzunova.

Topic of the dissertation: “Ultra-wideband technologies for on-board aircraft
communication and target localization under interference conditions.”

Member of the scientific jury: Prof. Eng. Marin Simeonov Marinov, Ph.D., Georgi
Benkovski Air Force Academy, Dolna Mitropolia.

1. Relevance of the problem developed in the dissertation.

The modern aviation industry is in a period of intense technological transition,
characterized by the massive introduction of digital communication architectures,
automation, and requirements for reducing weight, fuel consumption, and harmful
emissions from aircrafts. In this context, the development and implementation of ultra-
wideband (UWB) technologies for on-board wireless communication represent an
extremely promising direction. Replacing traditional heavy cable harnesses with
wireless sensor and communication networks allows for significant optimization of
aircraft mass, increased reliability, and easier maintenance.

In parallel with on-board communications, the increasing dynamics of air traffic
and the mass use of remotely piloted and unmanned aerial systems (RPAS and UAS)
into built-up environments pose serious challenges to control and safety systems.
Traditional narrowband radar systems have trouble in detecting, classifying and
tracking small-sized targets in conditions of passive interference and multipath
propagation. The application of ultrashort pulses (USP) and UWB radar signals
provides high spatial resolution, centimetre localization accuracy and the ability to
obtain a "portrait at a distance" of objects.

What 1 have presented gives me reason to conclude that the topic and the
problems addressed in the dissertation are undoubtedly relevant.

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

The dissertation demonstrates that Eng. Sofia Uzunova possesses in-depth and
systematic knowledge. The literature review covers 146 cited sources, including
fundamental works, international standards (FCC, DARPA, ITU, IEEE, ICAO, EASA)
and contemporary publications.

In Section I, an analysis of the definitions and classification of UWB signals
according to DARPA and FCC is carried out. The Ph.D. student has systematized the
main classes of UWB signals (chaotic, modulated and carrierless USP) and analysed
their mathematical models (real, complex Hilbert models, Gaussian derivatives). The




creative interpretation is evident in the evaluation of existing methods for parametric
and non-parametric identification of radar targets.

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

The goal of the dissertation is clearly defined: "To investigate the possibilities
for the application of ultra-wideband technologies for wireless on-board
communications in civil aviation and the detection and tracking of small targets in
noisy conditions." To achieve this, four main research tasks have been formulated.

The chosen research methodology is complex and includes:

e theoretical modelling and mathematical analysis based on
electrodynamics, statistical radio engineering and matrix analysis;

e computer simulations of microstrip patch antennas and processing
algorithms in MATLAB and ANSYS HFSS.

e experimental studies and measurements of electromagnetic compatibility
and interference on critical on-board systems (ILS, VOR, TCAS, ATC,
Satcom , GPS);

e comparative experimental analysis of a prototype of a 24 GHz radar
system for localization of RPAS and UAS.

The goals and objectives thus set and the methodology used to solve them
correspond to the contributions achieved in the dissertation work.

In my opinion, the formulated goal is broader in scope than that required for a
dissertation to acquire the educational and scientific degree "doctor" and could have
been better specified.

When assessing the originality of the dissertation with the unpaid version of the
Gemini artificial intelligence, the result is that 92-95% of it is the author's original
work. I am not aware of any legally proven plagiarism in the dissertation or in the
publications related to it.

4. Scientific and/or applied contributions of the dissertation.

I agree with the Ph.D. student's assessment that the contributions are of an
applied and practical nature, but in my opinion they could be formulated more
precisely. In my opinion, applied contributions in the dissertation are:

e analysing the changes in the structure of UWB signals when reflected
from small-sized targets and systematizing the parametric and non-
parametric models of the target's impulse response in interference
conditions.

e parameters of the method for ultrashort pulses correction by applying a
corrective pulse, which maximizes the spectral efficiency, are proposed
and theoretically justified.

e acombined algorithm for USP processing has been developed, integrating
pre-filtration using a Nyquist filter and estimation of the pulse time delay.

As practical contributions, I appreciate:

e the design and results obtained from the simulation and experimental
measurements of microstrip antennas for 5.8 GHz and 6.5 GHz;
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e the adaptation of a known methodology and the development of a protocol
for measuring the disturbing impact of UWB sources on the avionics of
real aircraft;

e based on the developed algorithms, devices were synthesized as part of a
radar block diagram;

e aprocedure and protocol for performing experimental measurements with
mobile radar have been developed;

e results from field tests of the experimental radar were obtained and a
comparative analysis with an existing radar was performed.

5. Evaluation of the publications on dissertation.

The main results of the dissertation work have been published in four scientific
publications in specialized journals and scientific conferences. The publications
accurately reflect the content of the dissertation, and the personal contribution of the
doctoral student is undeniable, since three of them are independent and one has one co-
author. One of the publications is in an issue indexed in Scopus.

The presented summary of dissertation is 32 pages long and objectively reflects
the dissertation work.

6. Opinions, recommendations and noftes.

The dissertation is 163 pages long, well-formatted and contains rich graphical
and tabular information (75 figures and 23 tables).

I have some remarks about the dissertation. The first group of remarks is about
the content:

e I believe that for some of the developments it was necessary to provide a
more detailed mathematical description;

e the use of automatic translation from English is evident, which has led to
the use of inaccurate terms in Bulgarian;

e for the results of the simulations of antennas and antenna arrays in the
ANSYS HFSS product, only summarized conclusions are given, and it
would be good to present graphical and/or tabular results;

e it is not sufficiently explained that achieving a frequency bandwidth of
over 500 MHz is through the use of an antenna system consisting of two
antennas tuned to different frequencies, and not through each antenna
separately.

The second group of remarks are related to the structure of the dissertation:

e subsections 1.1,2.1 and 3.1 are broken into points that are 1-2 lines of text
each, which for me is unnecessary fragmentation;

e In my opinion, the use of many expressions in bold text further dilutes the
structure of the dissertation.

Although, in my opinion, the above remarks somewhat reduce the value of the
dissertation, I believe that it sufficiently meets the requirements for acquiring the
educational and scientific degree "doctor".

I have the following recommendations for the Ph.D. student:



e to seek assistance from other colleagues and researchers when unsure of
the exact terms to use;

e to publish the key results of her research in international journals with a
high impact factor. '

7. Conclusion.

| positively assess the work done and the results obtained in the dissertation. The
dissertation meets the minimum requirements of the Act on the Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its implementation and
the Regulations on the conditions and procedure for obtaining scientific degrees at the
Technical University - Sofia. The above gives me reason to recommend to the esteemed
Scientific Jury to award the Eng. Sofia Stefanova Uzunova educational and scientific
degree "doctor" in the field of higher education 5. Technical Sciences, professional
field 5.5 Transport, Navigation and Aviation, specialty in the doctoral program "Air
Transport Navigation, Control and Exploitation”.

Date: 17.08.2026 JURY MEMBER: VA" f7/ %
Prof. Eng. MarintMarinov, Ph.D.
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