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1. AKTyaJHOCT H 3HAYHMOCT Ha paspaboTBaHus Hay4eH mpoGJaem.

CbBpemMeHHHTE IIPEIN3BUKATEICTBA npesn Oe3KuIHUTE
Pa4HOKOMY HIKALIMOHHA CHCTEMH U TEXHONOTMYHUTE PENICHHUS 3a CHONENICHO
HSNOISBAHE HA DAIMOYECTOTHHUS CIIEKTBD Ca CBBP3aHH C HAPACTBAHE Ha
SHAIMMOCTTa Ha DasiMIHUTE BHOBE OE3KUUHH €NEKTPOHHH ChOOIIUTEIHN
CHCTEMH M CTPOTOTO PETyIMpaHe M OrPaHMYaBaHe Ha TOCTBIA O IIOAXOJIAIIA
UCCTOTH, Hajaraimo OTpaHMYCHHE 33 HABIU3aHETO M W3IMOJI3BAHETO HA HOBH
TexHonoruy. ToBa Hajara ja ce ThPCST MOAXOIM 33 ChBMECTHO CBIIECTBYBAHE U
0-e)EKTUBHO H3MOI3BAHE HA PasIMUHM GeRKUIHH CHCTEMH, IPH 3aIa3BaHe
M3UCKBaHUATA 33 KadecTBO Ha ycayrure (QoS), ¢ KoeTo Ja ce MOCTHrHe
MAKCHMAJTHO YIUTBTHABAHE HA DATMOYECTOTHHS CIEKTHD, C OCUTypsIBaHE Ha



OesomnacHoCT, pemraBane Ha mpoGiema ¢ MHTEP(EPEHINATA U HEJOMyCKaHe Ha
HEXXCIIaHN CMUCHHU Ha SNIEKTPOMArHUTHA EHEpPTH.

Hosute koHmemmu 3a ehekTMBHO U rBBKABO M3MON3BAHE Ha PaanOYeCTOTHHIS
CIICKTBp U3MCKBAT aHAH3, pa3paboTBaHEe ¥ Ch3JaBaHE HA €IUHHA yHubHUIMpaHa
MIATQOpMa, KOSTO Ja OTrOBaps HA H3UCKBAHUSATA, NPEASBSIBAHU KBM CO(TyEpHO
AeduHupanuTe pamguocucremud. Hammme e HeoBXOMHMOCT oOT CpaBHUTEJIEH
AHAJIM3 M OICHKa Ha METOOUTE M TEXHHUKHTE 3a CJeNcHE Ha CIEKTBbpa B
PaTHOKOMYHUKAIMOHHUTE CHCTEMH, KAaKTO M  PEIICHHMS 32 IOCTPOCHHE HA
CHCTeMara 3a IMHAMIYCH JOCTBII IO YECTOTHHUTE PECYPCH.

B To3m cmucen CiuTaM, Y€ pasrniexaaHara B AUCCPTAlMOHHHUSA Tpy[a
HpO6JI€MaTI/IKa € aKTyallHa, a IPEACTABCHUTE aHAIM3H U MOZICIIH, KaKTO U
IIOJIYYCHUTE pE3yiaTaru ca HGO6XO,ZII/IMI/I, IIOJIC3HU 3a IIpaKTHUKaTa, JOBEHECHU pI(Y)
MHXXCHEpHa peanus3anuia ¥ ca 0aza 3a IMO-HAaTaThIUIHO YCBBBPIICHCTBAHE HA
CbBPCMCHHUTE KOMYHUKALUOHHU CUCTEMH.

2. OueHKka Ha HayYHHTE Pe3yJITATH H IIPHHOCHTE B AHCePTANHOHHHUSA
TpYA.

/lMCePTauMORHKUAT TPYA € CTPYKTypHpaH B YBOZ, YCTHPH IVIaBU, 3aKIIOYCHUE
U 6ubmuorpadgus. OCHOBHHAT TEKCT € M3JIOXeH Ha 128 CTpaHuLIU. SIcHO ca
AebuHupany OGEKT, MpeaMeT, men W 3a7aud Ha IIPOBEICHOTO H3CIICABAHE.
Hurvpanu ca 123 nureparypun u CJEKTPOHHN HHGOPMAITMOHHN M3TOYHHIIH, OT
KOMUTO 22 3ariaBus ca Ha kupuiania, 101 Ha natuHuua 1 ot WHTepHerT.

Jucepraumonnnar Tpyn e paspaGoten B HAyYHO-U3ABPXKAH  CTHJL.
Vi3noi3Bana € npaBuiHa HayIHA TEPMUHOIOTHS ¥ 63 H3/HIIHA JETaiTHOCT 10
OTHOIICHHE HA OOIOU3BECTHH (hakKTH. W3MONI3BAHKMAT MaTeMaTHYECKH arnapar e
KOPEKTeH, & QUrypute u TabIMIUTE CHOTBETCTBAT HA HAlPaBEHNUTE aHAIU3U U
HOJIyYEHUTE PE3YIITATH.

Cunram, 4e 1o ChOBpIKAHHE W CTHJ JUCEPTALOHHUAT TPYJ OTLOBaps Ha
U3NCKBAHMATA 32 HaydeH TpyA. Pasrienamwrte npoGremu chOTBETCTBAT Ha
TeMara Ha TUCCPTALMOHHMS TPy B OCHOBHOTO ChIBPIKAHHE HA pa3paboTKara.
ViscnenBanmnsta B JAucepTamuATa NpPEICTaBIT HOBH X 0GOraTsBAaHe Ha
CHINECTBYBAIIM (DAKTH, [OKA3aTeJICTBA M WIAEH U HMAT HayYHO-TIPUJIOXKHA,
HayYHO-METOANYECKA U NTeAarorn4ecka moIe3HOCT.

Ilppuemam 1o  chImEcCTBO [IPUHOCUTE, 3alllUTABaHH OT aBTOpa B
AUCEPTALMOHHHUS TpPYyH, KaTO CBHIIUTE ca (GopMynupan B CHOTBETCTBHME C
n3uckBanusTa Ha 3PACPE.



JIOKTOPaHTHT 3asiBSIBA CENEM [IPHHOCA, PA3CICHH CIIOPCA XapaxkTepa Cu KaTo
HayJHH, Hay YHO-TPUJIOKHY U TIPAJIOMKHN.

[Ipy3HaBaM IPETEHIMATA My 32 HayICH NPUHOC Ha paspaboTeHNs aIrOPUTEM
3a [pUIOKEHMe Ha WHQOpMAIHMATA 3@ MPOCTPAHCTBCHO pasnoNoXKEHHe Ha
notpebuTenuTe B Tpoleca Ha ABTOMATH3HPAHO yIpaBiieHre Ha COQTYEepHO
HebuHApaHa pafioKOMy HUKAIMOHHA MPEXa.

Vi3cle/BaHMATA Ha METOJUTE M TEXHMKMTE 3a CIEICHa Ha CIIEKTHpa B
peleHusITa 3a MOCTPOsIBAHE HA CHCTEMA 32 JIMHAMUYEH JOCTBII A0 YECTOTHHTE
pecypcH ¥ aHaTM3bT Ha AITOPUTMHTE 33 ONPEACIIIHE Ha JQUCJIOKalusaTa Ha
noTpebutenuTe U 00paboTkaTa Ha IIONyYCHATa uH(pOpMALMs 32 MOA0OPABAHE
M3IOJI3BAHETO Ha Pa/IMOCIIEKTHPA NMAT Hay YHO-IPUIIOKHA CTOMHOCT.

C ocobeHa Hay4HO-TIPWIOKHA 3HAYAMOCT € pa3paboTeHUAT MOAXON 32
peamsupane Ha codTyepHO AeuHUpaHn paJMOKOMY HUKAIIMOHHY CHCTEMU 32
LIyMO3aIUTeH 0OMeH Ha JaHHH 4pe3 MMOJ3BAHC Ha CJIOXHHM, IIyMOIIOJO0HH
KOMIUTEMEHTAPHH CMTHAIM B CHCTeMa C OPTOTOHATHO-4ECTOTHO paszensHe u
MyJITHILIEKCUPaHE.

IIpuHocuTe ¢ TIPMIIOKCH Xapakrep ca nobpe meduHUpaHK U 3ALIUTCHA B
HAYYHOTO W3CJIE/BAHE M MOTaT Ja CC OTHECAT KbM aHAIM3M ¥ TOAXOOM 33
usrpaxaaHe Ha COQTYepHM apXUTEKTypd 33 ABTOMATU3MPAHO CIICACHE WU
yIIpaBIeHUE HA PAUOYCCTOTHUS CIICKTHP.

[To MOs MpelEHKa, aBTOPCKMTE NPETEHIMA Ha JOKTOpaHTa Morar jJa ce
npu3HagT 3a npuHocH. Cauram, e ca 3HATUMH 1 Ca HeroBo Jeno. OCHOBHUTE
pesyITaTd B HaygHOTO My M3CI€ABAaHE Ca HACOICHHU KBbM pa3paboTBaHE U
JOKA3BaHE C HOBU CPEICTBA HA CBHINSCTBEHM HOBHM CTPaHH B CBILECTBY BalY
nay4qHu TpoGiemu U Teopuu. [IpunocuTe B JACEPTAIMOHHIA TPy 00orarsBar
HAYIHWUTE W3CIEJBAHMS C HOBA yCHBBPIICHCTBAHM ANrOpUTMHU, MOLCITH M
METOAUKH.

3. IMyGimkanuy 0o AucepTanusiTa

[IpencraBeHUTE myO/IMKaluyd Ha aBTopa, CBbp3aHH arpobanuATa Ha
pesyJITaTtuTe B AMCEPTalMOHHUA TPy, ca getupu. CyurtaM, 4e ca TEMAaTUHO
06BBp3aHM C HETO W TH IpHeMaM  Karo yacT oT Hero. IIpencrapiaBaT TpU
HayyHM JTOKJIana, eIUH OT KOMTO caMmocTosTeneHd. J[Ba OT TAX ca MU3HCCCHU HA
MEXIyHapOIHN HayYHH KOH(EPCHIIUH, & SAUH € IOMECTCH B Tonumunk Ha HBY
,Bacun JleBcku®. Epmara mnyOnukamusd € Cratud B CHaBTOPCTBO, B
CIIENUAIMN3IPAHO HAYYHO CIICAHHC.



CuntaM, ye OpOST U HUBOTO Ha NPEACTaBEHUTE Iy OIMKAIMK YAOBIETBOPSABA
M3MCKBAHKATA 3a IpraoOuBaHe Ha 00pa3oBaTeIHA U Hay4YHa CTEIEH ,,JJOKTOp® B
CHOTBETCTBUSI C HOPMATUBHUTE JTOKYMEHTH.

4. Kputnunm GejieskKy

MMaMm creqHara KpuTHuHa GelexKa OT PelaKIMOHEH XapaKTep: M30paHo e
NOCIEN0BATEIHO W IIOPEIHO HOMEpHpaHe Ha MaTeMaTWYeCKUTe H3pasy,
¢urypure W TabmuIuTe B ILEaMs -00eM Ha IUCEPTAlOHHUS TPYyA, KOETO
3aTpyAHABa TAXHATA peepeHIMs KbM KOHKPETEH TEKCT B AUCCPTALMATA.

I[To3BossABaM cu Ja GopMysvpam cliefHaTa Npernopbka 3a ObJelna HayvHO-
M3ciIeJ0BaTeNIcKa IEHHOCT Ha JOKTOPaHTa: Ja BKIIOYH B CBOATA ITy OJMKAlIAOHHA
JEHHOCT YIacTHsl B My HapOIHH HayUHH U3JAHUA U GOPYMH.

5. JInuny BreyaTJeHHs OT AaBTOPA HA AUCEPTALMOHHHS TPYI

[To3naBaM JIMYHO JOKTOpaHTa K-H UK. Mupocias Hejgenyes u onpeneieHo
CMSTaM, Y€ € MOATOTBEH CIEIMAINCT, YIOPHT, [elleHacoueH U TpyAomobus. C
Jexora pabOTH B €KWI, ycIsiBa Ja yOexaaBa B HACHTE M TBOPYECKUTE CH
BIDKAHHS, Ja OIICHSBA MOJIOKUTEITHUTE PE3YIITATH OT TPYAa Ha KOJIETUTE CH.

6. 3akaoueHue

[TocoueHata KpuTH4HA OeNe)Xka KbM JUCEPTAMOHHMS TPYyA HE HamalliBa
06IIOTO IIOJIOKUTEIHO BIIeUaTIeHUe OT Hay4dHaTa pa3paboTKa M LAI0CTHATa MU
OIICHKA €, Y€ aucepTanusra B JOCTaThYHA CTEIECH C€ XapakTepusupa CbC
CepHO3HU aHAIUTAYHYU PE3yJITATH U HayYHO- IPUIOKHH IPUHOCH.

Wznoxkenute (akTH W JTUYHATE MU BIIEUATIEHHs OT KadyecrBara Ha
JIOKTOPaHTa MM JIaBaT OCHOBAaHMS B 3aK/IIOUcHHE yOeneHo Ja hopMHUpaM CBOsTa
[JIOCTHA TTOJIOXKHUTEHA OIEHKA ¥ JIa IPEeAJIokKa Ha YBAKAEMOTO HAyYHO XKypu
Ia TpUCHOM Ha KanuTaH WHKeHep Mupocnap Ieoprues Henemues
oOpa3oBarelHa M Hay4yHa CTENEH ,JOKTOP® 10 JOKTOpCKa Iporpama
., KOMyHUKAIIMOHHN MpPEXU U CHCTeMU“ B 00JacT Ha BUCIIETO 0OpasoBaHUE S.
,Texunueckn Hayku“, mpodecuoHaaHo HanpapieHue 5.3. ,, KoMyHUKallMOHHA U
KOMITIOTbpPHA TEXHUKA®.
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1. Relevance and significance of the developed scientific problem

The modern challenges of wireless radio communication systems and
technological solutions for shared use of the radio frequency spectrum are associated
with the increasing importance of various types of wireless electronic communication
systems and the strict regulation and restriction of access to suitable frequencies, which
imposes limitations on the introduction and use of new technologies. This necessitates
the search for approaches to coexistence and more efficient utilization of different
wireless systems while maintaining the requirements for quality of service (QoS), thus
achieving maximum spectral efficiency while ensuring safety, resolving interference
issues, and preventing unwanted electromagnetic emissions.

The new concepts for efficient and flexible use of the radio frequency spectrum
require analysis, development and the creation of a unified platform that meets the
requirements imposed on software-defined radio systems. There is a need for
comparative analysis and evaluation of spectrum sensing methods and techniques in
radio communication systems, as well as solutions for building a system for dynamic
access to frequency resources.

In this regard, I believe that the issues addressed in the dissertation are relevant,
and the presented analyses and models, as well as the obtained results, are necessary
and beneficial for practical application, engineering implementation, and serve as a
basis for further improvement of modern communication systems.

2. Evaluation of the scientific results and contributions in the dissertation
work

The dissertation is structured into an introduction, four chapters, conclusion, and
bibliography. The main text spans 128 pages. The object, subject, aim, and objectives
of the research are clearly defined. A total of 123 literary and electronic information
sources are cited, including 22 titles in Cyrillic, 101 in Latin, and from the Internet.

The dissertation is written in a scientifically rigorous style. The appropriate
scientific terminology is used, without unnecessary detail regarding commonly known



facts. The mathematical apparatus employed is correct, and the figures and tables
correspond to the conducted analyses and obtained results.

In terms of content and style, I believe the dissertation meets the requirements of
a scholarly work. The addressed issues align with the dissertation's topic and the core
content of the research. The studies presented in the dissertation provide new insights
and enrich existing facts, evidence, and ideas. They possess scientific-applicative,
scientific-methodical, and pedagogical utility.

I acknowledge the author's contributions, as presented in the dissertation, which
are also formulated in accordance with the requirements of the Law on the development
of the academic community in the Republic of Bulgaria.

The doctoral student declares seven contributions, divided according to their
nature as scientific, scientific-applied and applicable.

I acknowledge his claim for scientific contribution to the developed algorithm for
the application of information on the spatial location of users in the process of
automated management of a software-defined radio communication network.

The investigations of spectrum sensing methods and techniques in solutions for
building a system for dynamic access to frequency resources, as well as the analysis of
algorithms for user location determination and processing of the obtained information
to enhance radio spectrum utilization, hold scientific-applicative value.

Of particular scientific-applicative significance is the developed approach for
implementing software-defined radio communication systems for noise-protected data
exchange using complex noise-like complementary signals in an orthogonal frequency
division multiplexing system.

The applicable contributions are well-defined and proved in the research and can
be attributed to analyses and approaches for building software architectures for
automated monitoring and management of the radio frequency spectrum.

In my assessment, the author's claims can be acknowledged as contributions. I
consider them significant and a result of the author's work. The main results of their
research are directed towards developing and demonstrating substantial new aspects of
existing scientific problems and theories. The contributions in the dissertation enrich
scientific research with new improved algorithms, models, and methodologies.

3. Publications related to the dissertation

The presented publications by the author, related to the validation of the results in
the dissertation, are four in total. I consider them thematically related to it and accept
them as part of it. They consist of three scientific reports, one of which is independent.
Two of them were presented at international scientific conferences, while one was
published in the Yearbook of the National Military University "Vasil Levski". One of
the publications is a co-authored article in a specialized scientific journal.

I believe that the number and the quality of the presented publications meet the
requirements for obtaining an educational and scientific degree of "Doctor" in
accordance with the regulatory documents.

4, Critical remarks

I have the following remark of an editorial nature: it has been chosen a sequential
and sequential numbering of the mathematical expressions, figures, and tables
throughout the entire dissertation, which makes it difficult to reference to a specific



text within the dissertation. I would like to make the following recommendation for the
future research activities of the doctoral candidate: to include participation in
international scientific publications and forums as part of their publishing endeavors.

5. Personal impressions from the author of the dissertation work

I know personally the doctoral student capt. eng. Miroslav Georgiev Nedelchev,
and I definitely consider him to be a well-prepared specialist, persistent, goal-oriented,
and hardworking. He works effortlessly in a team, manages to convince others of their
ideas and creative visions, and appreciate the positive results of their colleagues'
efforts.

6. Conclusion

The mentioned critical remark towards the dissertation work does not diminish
the overall positive impression of the scientific research, and my overall assessment is
that the dissertation sufficiently demonstrates significant analytical results and
scientific-applied contributions.

The presented facts and my personal impressions of the qualities of the doctoral
student provide me with grounds to confidently form my overall positive evaluation
and propose to the esteemed scientific jury to award capt. eng. Miroslav Georgiev
Nedelchev to the educational and scientific degree of "Doctor" in the doctoral program
"Communication Networks and Systems" in the field of higher education 5. "Technical
Sciences," professional field 5.3. "Communication and Computer Engineering.”
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