PEUEH3UA

oT npod. A-p nHx. Muxamnn lNetkoB Unues,

PyceHcku yHuBepcureTt ,,AHren KbHuyeB®, rp. Pyce,

Ha gucepTauMoOHHUA TpyAa Ha uHX. Mupocnas Neoprues Hepenves
Ha Tema ,,IacnegBaHe Ha Bb3MOXHOCTU 3a usrpaxpaHe Ha copTyepHo
AednHMpaHa paguocucTtemMa 3a AMHaAMUYEH AOCTbN A0 YeCTOTHUTEe
pecypcu®,
npeacTaBeH 3a Npugo6uBaHe Ha o6pasoBaTenHaTa U Hay4Ha cTeneH

»HOKTOP” NO AOKTOpCKa nporpama ,,KoMmyHUKauMOHHN MpPEXn n cuctemm*

1. AKTyanHOCT M 3HAYUMOCT Ha pa3paboTBaHUA Hay4yeH npobnem

PaguoTtexHonormte HaBnasoxa MacoBo B 6uta Ha xopata. [lpwu
OrpaHMYeHns paguoyecTOTeH pecypc, YnpaBfeHneTo W  perynaumsata B
N3NoN3BaHeTO Ha TO3M pecypc e 3aabikuTenHa 3agada Ha rnobanHo HMBo. BbB
Bpb3Ka C TOBa, NpobnemaTukata Ha AUCEepPTaLNOHHNA TPYA € akTyarHa U Hay4yHo
3Hayuma. CuyuTaMm, 4Ye CbAObpPXKaHMETO Ha MpPeasioKeHOTO uscrnegBaHe € B

CbOTBETCTBME C TEMATa Ha AncepTaunoHeH Tpyad.

2. O6wa xapaKTtepucTuKa U CTPYKTypa Ha AucepTauMoHHUA TpyA

OunceptaunoHHNAT Tpya e paspaboteH B obem ot 143 cTpaHuum u e
CTPYKTYpupaH B NpearoBop, YeTupu rnasn 1 3aknoveHne. B yBoaga e pasrnegaHa
aKkTyanHocTTa Ha TemaTukaTa Ha gucepTauuoHHNa Tpya, dopMynupaHa e uenta u
ca onpegeneHu 3agadnte Ha nacneaBaHeTo, obekTa u NnpeameTa Ha uscnenBaHe.
B nbpBa rmaBa ca aHanu3vMpaHu u nNpeacTaBeHn CbBPEMEHHUTE KOHLUEnuuu 3a
nogobpsBaHe M3NON3BaemMocTTa Ha YeCTOTHUTE pecypcu, CodTyepHuUTe
apxXuMTeKTypu 3a aBTOMaTU3MpaHO CcredeHe M CbliecTByBalUTe MNPOEKTU 3a
COpTYyepHO AeuHMpaHo paamo. [lageHn ca apxutekTyparta u nscnegBaHusTa 3a
paspaboTBaHe W Cb3fgaBaHe Ha eAuHHa yHuduuupaHa nnatdgopma, KoATo ga
OTroBapsi Ha MW3UCKBaHWATA, MNpeasBABaHNW KbM COTYEepHO AeduHMpaHuTe

pagMocUCTEMM U CMOCOBHOCTM 3a OcurypsiBaHe Ha eqeKTUBHOTO WM3MOoN3BaHe Ha



pagno4ecToTHMs cnekTbp. OnucaHn ca OCHOBHUTE NPOGIeMN Npu peanuampaHe u
BHeApsiBaHe Ha nnatdopMu B CIIOXHM CaMOHACTPOMBALLM Ce pPagnuoMpexu u
npegusBuKaTencTeBarta nNpy KOHTpona Hag Tax. BbB BTOpa rmaBa ca npeacraBeHu
MeToauTe U TEXHUKUTE 3a CrieieHe Ha YeCcTOTHM pecypcn. CnegeHe Ha rpaHuuarta
Ha MHTepdepeHUns N Bb3MOXHOCTU 3a ONTMMU3MPAHE Ha LANOCTHUS Npouec no
OTKpMBaHe Ha 4ecTOTHM pecypcu. [peaocraBeHn ca Mogenu 3a crnogensHe wu
N3nCKBaHMATa NpU CrnofensiHe Ha YecTOTHU pecypcu. [peactaBeH e nogxoa 3a
KOMMIOTbLPHO MNOAMNOMAaraHo NPeAoCTaBAHE Ha YEeCTOTHM KaHanu, Bb3MOXHUTE
PUCKOBE M M3UCKBaHWA KbM popMaTa Ha JaHHUTe 3a cnogensiHe. B Tpeta rnaea
ca npeacTaBeHV NoaxoauTe 3a uarpaxkgaHe Ha cuctema, 6asvpaHa Ha uagesTa 3a
crnogensiHe Ha pecypcu, noaxoamte 3a onpefernsHe Ha MeCTOMNOSIOXKEHUEe KaTo
CbLUECTBEH €MeMEHT 3a onpeaensHe Ha uaxoasiliarta MOLLHOCT Npu M3fbyBaHe.
MpeactaBeH e nogxod 3a WM3rpaxgaHe Ha CUTYPHU  KOMYHMKauuu  4pes
KOMMNNemMeHTapHn curHanu. B 4yeTBbpTa rnaBa ca npeacTtaBeHW noaxoau 3a
n3nonseBaHe Ha nonydeHata MHopMaLMa 3a NPOCTPAHCTBEHO PAa3nofioXeHNe Ha
notpedbutenn 3a peanuavpaHe Ha aBTOMAaTM3MpPaHO yrnpaBfeHne Ha codpTyepHO
AevHMpaHa pagmMo KOMyHMKAUMOHHA Mpexa 3a AuHaMudeH [JocTbn [0
YeCTOTHUTE pecypcu, 4pe3 OPTOroHanHO pasgensHe W MynTUNNeKcupaHe.
MpennoxeH e n noaxoa 3a peanu3npaHe Ha copTyepHO AeduHUpaHU pagno-
KOMYHMKALMOHHN CUCTEMW 4Ype3 OPTOroHanMHO YEeCTOTHO pasgensiHe u
MyNTUNSEKCUpaHe, MNOCPeaCTBOM W3MOM3BaHE Ha CIOXHM KOMMSEMeHTapHU

CUrHanu.

Mpn paspaboTBaHETO Ha AUCEPTaAUMOHHUA Tpya ca uutupanm 123
nuTepaTtypHn WU3TOMHMKA, B T.M. 22 Ha kmpunmua mn 101 Ha natuHuua.
MpeactaBenn ca 35 curypn, 6 Tabnuum n 3 nuctunra. Mo obem, cTpykTypa u
CbAbpXaHue OucepTauuMoHHUAT Tpyd CbOTBETCTBA Ha W3UCKBaHUATaA 3a
Hay4yHou3cnegoBaTencku Tpyd 3a npucBosiBaHe Ha obpasoBaTenHa W HaydHa

cteneH ,JokTop®.

3. Xapakrepuctuka Ha nNpuMHOCUTE B AUCEpPTaLUOHHUA Tpya.

[locToBepHOCT Ha MaTepuana
PeueH3npaHuaT gucepTaumMoHeH TpyA MMma 3a Uen M3BbpLIBAHETO Ha

aHanu3 Ha copTyepHo AedUHMpaHUTE PaaNOCUCTEMMN U CUHTE3 Ha anropuTMK 3a

CuUrypeH obmeH Ha I/IH(*)OpMaLI,I/IFI nocpeancTtBomM m3nosri3aBaHe Ha CIrioXXHU CUrHanm m



nonyyeHata uHdoOpMaumss 32  MPOCTPAHCTBEHOTO  pasnofioXeHwe  Ha
notpebutennte 3a ocurypsBaHe Ha OMHaAMUYEH OOCTbN OO YECTOTHUTE PeCcypCu.
CbWwnar e ¢ TeopeTUKo-MPUNOXHA HACOYEeHOCT, KOeTo ce onpegena oT
dopMynupaHaTa uen, noctaBeHuTe 3aJauu M MoAXO4 3a TAXHOTO pellaBaHe.
N3BbpLUEHOTO un3cnedBaHe, HanpaBeHUTe aHanuan u MpeanoXeHnTe HOBU
peLleHns 3a NoCTUraHe Ha uenTta Ha gucepTauMoHHMA Tpya Cb3daBaT npeacrasa
3a 3aBbPLUEHOCT M pas3kpmBaT nepcnektneu 3a 6baewm mscnegsaxus. Npuemam
dopMynmMpaHnTe OT JOKTOpaHTa NPUHOCK, KakTo crieasa:

e AHanuaupaHm  ca npegusBukatencrteata B 6e3xuvHuTE
KOMYHUKaLMOHHN MPEXM WU CUCTEMU U cCa MOKa3aHW MeToauTe 3a
pellaBaHe Ha 3ajadvata 3a AMHaMWyeH OOCTbM A0 YEeCTOTHUTe
pecypcn § 1.1, § 1.5.

e AHanuaupaHm ca MeToAUTE U TEexXHUKUTe 3a crnejeHe Ha
enekTpoMarHuTHaTa cpefa n e npeAacTaBeH Noaxon 3a KOMNITbLPHO
nognomaraHo npefocTaBsHe Ha YeCTOTHM KaHanu § 2.

e OO6GOCHOBaH € nogxod 3a uarpaxgaHe Ha COPTYEPHU apXUTEKTYpU
3a aBTOMaTMU3MpaHO CcredeHe U ynpasfeHne Ha paguovyecTOTHUS
cnekTbp § 2.6.

e AHanuaupaHm ca cTaHgapTUTe 3a CnogerieHo Wu3nonsBaHe Ha
YeCTOTHU Pecypcu B HENUUEH3MpPaHUSa ananas3oH M CTpyKTypaTa Ha
KaHan 3a npegaBaHe Ha AaHHU ¢ nsnona3saHe Ha OFDM § 3.1.

e [lpeanoxeHu ca knacuukaumsa U N3NCKBaHUS KbM anroputMuTe 3a
onpegensHe Ha  NPOCTPAHCTBEHOTO  MECTOMOSIOXEHne  Ha
notpebutennte wn noaxon 3a NpWUNoXeHWe Ha pobutaTa
MHopMauumaTa 3a nogobpsisaHe N3nNon3BaHeTo Ha
eneKkTpoMarHuTHuSA cnektop § 3.2.1.

e PaspaboTeH e anropuTbM 3a NpUOXeHue Ha WHpopmauuaTa 3a
NPOCTPAHCTBEHOTO Pa3nofioXXeHne Ha NnoTpedbuTennTe B NpoLueca Ha
aBTOMaTU3NpaHO ynpasrieHne Ha copTyepHO AeduHupaHa paamo-
KOMYHWKaLMOHHA Mpexa, peanusnpaHa ypes § 4.1.

e PaspaboteH e noaxonq 3a peanu3MpaHe Ha COTYEpHO
AeVHMpPaHN  paguo-KOMYHUKAUMOHHW  CUCTEMW 3@ CKpUT

(wymosawmnTteH) obMeH Ha [aHHW, Ype3 M3MOM3BaHE Ha CIIOXHMU



KOMMJ1IeMeHTapHn CurHanam B  CUCTEMA, 6a3V|pa|.|.|,a ceé Ha

OPTOroHasnHo YeCTOTHO pasaensHe u MynTunnekcupaHe § 4.4.

4. OueHKa Ha Hay4yHUTe pe3ynTaTh U NPUHOCUTE Ha AUCEpPTaLMOHHUSA
TpyA
OueHsiBaM MpuHOCUTE B [OUCEPTALMOHHMS TPyAd Ha MHX. Mwupocnas

HenenyeB kato Hay4YHO-MPUINOXHKU U TN Knacudurumpam, KakTo crnefsa:

e O6orataBaHe Ha 3HaHWA W cucTeMun 4pe3 opmynupaHe Ha
WHOBATMBHU NOAXOAMN B CbLLECTBYBALLM HAay4YHN obnacTu;
e Cb3gaBaHe Ha MoaMdULMPaHW anropuTMu, METoau M CXemu 3a

nonyyYaBaHe Ha NOTBLPAUTENHU PaKTW.

5. OueHka Ha ny6nukauuMmTe No gucepraymsaTa U aBTOPCTBOTO

OcHoBHUTE pe3ynTatv OT AUCEPTAUMOHHMA Tpyd, ca npeacrtaBeHn B 4
nybnukaumm Ha 6bnrapckun esunk. EgHa ot nybnukaunnte e camoctosTenHa, a 3 ca
B CbaBTOpCcTBO. [lyGnukauumTe ca npeactaBeHn Ha HayvyHO-TEXHUYECKM
KOHdbepeHUUn ¢ MexayHapoaHo y4acTne B cTpaHata, nybnukyBaHu B MbEH TEKCT
B cOOpHUUMTE Ha KOH(pepeHumuTe. Bcuukm nybnukaumm ca B nNepuoguydHu
nsgaHna c¢ ISSN. B nybnukauumuTe ca U3NOXEHM OCHOBHUTE W3BOAM OT
ancepTaunoHHnsa Tpya. Hsmam wmHdopmaumsi 3a M3BECTHUM UMTMpPaHUS Ha
nybnvkauuuTe Ha auceptaHta. He Mn e npeactaBeH pasgenuteneH npoTokon 3a
nybnukaummute B CbaBTOpCTBO. [lpMemMam 3a paBHOCTOMHO y4acTMETO Ha

OOKTOpaHTa BbB BCUYKU ny6m4|<au,vw|, B KOUTO MMa CbaBTOPCTBO.

Cuutam, Ye nybnukauumtTe Ha OOKTOpaHTa Mo AucepTauusta CbAbpxaT
OCHOBHUTE MPUHOCK, 38 KOUTO npeTeHaupa. ToBa CbOTBETCTBA Ha U3NCKBAHUATA
Ha 3akoHa 3a pasBUTUE Ha akaJeMW4YHUS cbCTaB U Ha [paBuMHUKa 32 HEFOBOTO
NpunoXxeHne 3a nNyornvkyBaHe Ha Hal-CbLUECTBEHMUTE YacTu OT AMcepTaLUOHHUS
Tpyd. HemMam paHHM 33 uuTupaHus Ha nybnukauuuTe, npeactaBeHu no

AVCepTaLMOHHUS TpyA.

6. JlnutepatypHa ocBeAOMEHOCT U KOMMNETEHTHOCT Ha AOKTOpaHTa

WM3cneasaHeTo, NpeacTaBeHO B AMCEPTALMOHHMSA TPYA, € HanpaBeHO Bb3

OCHOBa Ha aKkTyallHh JIunTepaTypHU I'Iy6]'|l/lKaLl,l/Il/l B KHUIKN WK crneunann3mpaHin



MEeXAYHapOOHW CNUcaHus, KOeTO [AoKa3Ba CNOCOOHOCTUTE M KOMNeTeHUunTe Ha
aBTopa npu obpaboTka Ha cneunanuanpaHa HayyHa nutepaTtypa. [JOKTOpaHTbT e
npunoxun éubnunorpadus, B KOSTO ca unTupaHn 6bnrapckn, pycku n M3ToUHUUM
Ha aHrmunckn esuk. Untupanu ca 123 nutepaTypHU U3TOYHMKA, OT KOUTO 22 Ha

knpunuua n 101 Ha natnHuua.

7. OueHka 3a aBTOpedheparTa

ABTopedbepatbT KbM Auceptaumata € B obem ot 40 cTpaHuum. Towm
OTpassiBa HaMbfHO CbAbPXaHMETO Ha AUCEPTAUMOHHUSA TPpyd U CbOTBETCTBA Ha
N3NUCKBaHUATA Ha 3akoHa 3a pa3BUTME Ha akageMudHua cbCcTaB B Penybnuka

Bunrapusa v lNpaBunHuka 3a NPUNOXEHNETO MY.

8. Kputu4Hm 6enexku n npenopsbKu
KbM ancepTtaumoHHUA Tpya Mmam criegHuTe no-CbliecTBeHU 3abenexku u

NpenopbKu:

e B 3anuckata ca m3nona3eaHu MHOro abpesmaTtypu, KOUto 6u 6mno
aobpe pga ce paswucpoBaT B HaAvyanoto WM B Kpasl Ha
ANCEPTAUNOHHMSA TPy,

e B 3anuckata umMa HETOYHOCTU B HSAKOM (POPMYMMPOBKN W
TeXHU4ecku rpewkn (ctp. 11, 15,49 n gp.);

e B pgucepTtaumoHHusa Tpyn HEHYXXHO nogpobHO, KaTo B y4ebHuK, ce
AaBaT ONUCaHUA Ha N3BECTHU TEXHOOMMK, NPOTOKONN N CTaHaapTy;

e [lpenopbyaM Ha KaHOuMgaTa pfa npeactaBu  pesyntatm  OT
n3cneaBaHeTo B [OMCEPTAUMOHHMSA TPYA B HAyyYHW MOSIBU MU
ns3gaHus, pedepupaHm U MHOEKCUMpaHu B CBETOBHO Mpu3HaTtu 6a3un

OaHHW.

9. JInyHM BRevaTneHUs U ApYyrn BBLNPOCU, MO KOUTO PELIEH3EHTBLT
CcuMTa, Ye crneaBa Aa B3eMe OTHOLUeHMue

Hamam npeku BneyatneHuss OT HayyHOTO pa3sButne Ha Mwupocnas
Hepnenues. OT npenogasatenu B HBY “Bacun JleBckn® 3Has, ye e gbnroroguileH
yrneH Ha |IEEE n wma wmnsaBeHn HayyHn uHTepecu. [lo3HaBam ro OTCKOPO B

CbBMeCTHaTa HU pa60Ta B €KCMNepTHU rpynun 3a akpegntaunda Ha I'IpO(*)eCI/IOHaJ'IHO



HanpasneHue 5.3. ,KoMyHMKaLMOHHA M KOMMIOTbPHA TEXHMKA®, B KOUTO TOW € Bun

OTroBOPEH N TOYEH MNMpPU N3NbJIHEHNE HA NOCTaBEeHUTE MYy 3aJa4yn.

10. 3aknro4veHue

MpenctaBeHMAT MU 3a peLeH3npaHe AMcepTauMoHEeH Tpya Moxe Aa ce
Knacuduumpa Kato HayYHO-MPUIOXHO W3credBaHe Mo akTyaneH npobnem c
Hay4YHO-NPUMNOXHM NpUHOCKM UK NybnukyBaHu pesyntaTn. [uceptauusita wu
aBTOpedepaTbT KbM Hesl OTrOBapPSAT Ha U3NCKBaHMATA Ha 3aKkoHa 3a pas3BUTUE Ha
akageMnyHus cbeTaB, MNMpaBunHKKa 3a NpunaraHeTo My 1 npoueaypHUTe npaeuna

Ha HauuoHanHna BoeHeH yHuBepcuteT ,Bacun JleBcku®.

11. OueHka Ha gucepTaLMOHHUA TPYyA

AHann3bT Ha npeacraBeHnd guceptaumuMoHeH Tpya U Ha cbopmynwpaHMTe
n3Boan " npmMHOCKM B HEro m1n gasat OCHOBaHWME Oa AaM NOoJIoKNUTEeSTHa OLeHKa Ha

paboTaTa.

Mpeanaram Ha yBaxxaeMuUTe YNeHOBE Ha Hay4YHOTO Xypu Aa NPUCBHAAT
obpasoBaTenHa M Hay4dHa cteneH ,JlokTop“ Ha uHX. MupocnaB leoprues
HepenyeB B oGnact Ha BucweTo obpasoBaHue 5., TeXHUYECKU Hayku“,
npocgecnoHanHo HanpasneHme 5.3 ,KOMyHuKauMoHHa M KOMMIOTBbpPHA

TeXHMKa“, Hay4yHa cneyuanHocT ,,KOMyHMKaLMOHHN MPEXN N CUCTEMN®.

31.05.2023 r.
Ip. Pyce
PeueH3eHT:

Inpod. aAH Muxamn Unues/



REVIEW
by Prof. PhD Eng. Mihail Petkov Iliev,
Angel Kanchev University of Ruse, Ruse,
on the dissertation work of Eng. Miroslav Georgiev Nedelchev

of the topic '""Research on the possibilities of building a software-defined
radio system for dynamic access to frequency resources' ,

presented for the acquisition of the educational and scientific degree
"Doctorate of Philosophy" in the doctoral program "Communication

networks and systems"'

1. Relevance and significance of the developed scientific problem
Radio technologies have massively entered people's lives. With a limited
radio frequency resource, management and regulation in the use of this resource
is @ mandatory task at the global level. In this regard, the issues of the dissertation
work are current and scientifically significant. | believe that the content of the

proposed research is in accordance with the topic of a dissertation work.

2. General characteristics and structure of the dissertation work

Dissertation is developed in a volume of 143 pages and is structured in a
preface, four chapters and a conclusion. In the introduction, the topicality of the
subject of the dissertation work is discussed, the goal is formulated and the tasks
of the research, the object and the subject of the research are defined. In the first
chapter, modern concepts for improving the usability of frequency resources,
software architectures for automated monitoring and existing software-defined
radio projects are analyzed and presented. The architecture and research to
develop and create a single unified platform to meet the requirements of software
defined radio systems and capabilities to ensure the efficient use of radio
frequency spectrum is provided. The main problems in realizing and deploying
platforms in complex self-tuning radio networks and the challenges in controlling
them are described. The second chapter presents the methods and techniques for
monitoring frequency resources. Monitoring of the interference boundary and

opportunities to optimize the overall process of detecting frequency resources.
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Sharing models and frequency resource sharing requirements are presented. An
approach to computer-aided provisioning of frequency channels, the possible risks
and requirements for the format of the data to be shared are presented. In the third
chapter, the approaches to building a system based on the idea of resource
sharing, the approaches to determining location as an essential element in
determining the output power in broadcasting are presented. An approach for
building secure communications through complementary signals is presented. In
the fourth chapter, approaches are presented for using the received information on
the spatial location of users to implement automated management of a software-
defined radio communication network for dynamic access to frequency resources,
through orthogonal division and multiplexing. An approach for realizing software-
defined radio-communication systems through orthogonal frequency division and

multiplexing, through the use of complex complementary signals, is also proposed.

During the development of the dissertation, 123 literary sources were
cited, including 22 in Cyrillic and 101 in Latin. 35 figures, 6 tables and 3 listings are
presented. In terms of volume, structure and content, the dissertation corresponds
to the requirements for research work for the award of the educational and
scientific degree "Doctorate of Philosophy"

3. Characteristics of the contributions in the dissertation work.
Credibility of the material

Reviewed dissertation aims at the analysis of software-defined radio
systems and the synthesis of algorithms for secure information exchange by using
complex signals and the received information about the spatial location of users to
ensure dynamic access to frequency resources. The same one has a theoretical-
applied orientation, which is determined by the formulated goal, the set tasks and
an approach to solving them. Research and analyzes are made and the new
solutions proposed to achieve the aim of the dissertation create an idea of
completion and reveal perspectives for future research. | accept the contributions
formulated by the PhD student as follows:

* Challenges in wireless communication networks and systems are
analyzed and methods for solving the task of dynamic access to frequency

resources are shown § 1.1, § 1.5.



« The methods and techniques for monitoring the electromagnetic
environment are analyzed and an approach for computer-aided designation of
frequency channels is presented § 2.

» An approach to building software architectures for automated monitoring
and management of the radio frequency spectrum is justified § 2.6.

» The standards for shared use of frequency resources in the unlicensed
range and the structure of a data transmission channel using OFDM § 3.1 are
analyzed.

+ Classification and requirements for the algorithms for determining the
spatial location of users and an approach for applying the obtained information to
improve the use of the electromagnetic spectrum are proposed § 3.2.1.

« An algorithm has been developed for the application of information on
the spatial location of users in the process of automated management of a
software-defined radio-communication network, realized through § 4.1.

* An approach has been developed to implement software-defined radio-
communication systems for hidden (noise-protected) data exchange by using
complex complementary signals in a system based on orthogonal frequency

division and multiplexing § 4.4 4.

4. Evaluation of the scientific results and contributions of the
dissertation work

| evaluate the contributions in the dissertation work of Eng. Miroslav
Nedelchev as scientific and applied and classify them as follows:

« Enrichment of knowledge and systems by formulating innovative
approaches in existing scientific fields;

» Creation of modified algorithms, methods and schemes for obtaining
confirmatory facts.

5. Evaluation of dissertation publications and authorship

The main results of the dissertation are presented in 4 publications in
Bulgarian. One of the publications has been published alone by the author, and 3
are co-authored. The publications were presented at scientific and technical
conferences with international participation in the country, published in full text in
the proceedings of the conferences. All publications are in periodicals with ISSN.

The publications present the main conclusions of the dissertation work. | have no
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information about known citations of the dissertation's publications. | have not
been presented with a separation protocol for co-authored publications. | accept
as equal the participation of the doctoral student in all publications in which he is a
co-author.

| believe that the PhD student's dissertation publications contain the main
contributions he claims. This corresponds to the requirements of the Law on the
Development of the Academic Staff and the Regulations for its Application for the
publication of the most essential parts of the dissertation work. | have no

information on citations of the publications presented for the dissertation work.

6. Literary awareness and competence of the doctoral student

The research presented in the dissertation is based on current literary
publications in books and specialized international journals, which proves the
author's abilities and competences in processing specialized scientific literature.
The doctoral student has attached a bibliography in which Bulgarian, Russian and
English language sources are cited. 123 literary sources are cited, of which 22 are
in Cyrillic and 101 are in Latin.

7. Evaluation of the auto-reference

The abstract for the dissertation is 40 pages long. It fully reflects the
content of the dissertation and corresponds to the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the
Regulations for its application.

8. Ciritical notes and recommendations

| have the following more important remarks and recommendations
regarding the dissertation work:

 Many abbreviations are used in the note, which would be good to
decipher at the beginning or at the end of the dissertation;

« The memo contains inaccuracies in some wording and technical errors
(pages 11, 15, 49, etc.);

* In the dissertation, descriptions of known technologies, protocols and

standards are given in unnecessary detail, as in a textbook;



* | recommend the candidate to present research results in the dissertation
work in scientific publications or publications, referenced and indexed in globally

recognized databases

9. Personal impressions and other matters on which the reviewer
considers it necessary to take a position

| have no direct impressions of Miroslav Nedelchev's scientific
development. | know from professors at Vasil Levski National University that he is
a long-time member of IEEE and has prominent scientific interests. | have known
him recently in our joint work in expert groups for accreditation of professional
direction 5.3. "Communication and Computer Engineering", in which he was

responsible and punctual in completing the tasks assigned to him.

10. Conclusion

My dissertation submitted for review can be classified as a scientific-applied
research on a current problem with scientific-applied contributions and published
results. The dissertation and the accompanying abstract meet the requirements of
the Law on the Development of the Academic Staff, the Regulations for its
Implementation and the procedural rules of the Vasil Levski National Military

University.

11. Evaluation of the dissertation work

The analysis of the presented dissertation work and the formulated
conclusions and contributions in it give me reason to give a positive assessment of
the work.

| propose to the respected members of the scientific jury to award the
educational and scientific degree ,Doctorate of Philosophy, to Eng. Miroslav
Georgiev Nedelchev in the field of higher education 5. "Technical sciences",
professional direction 5.3 "Communication and computer technology", scientific
specialty "Communication networks and systems".

31.05.2023 MADE THE REVIEW:

Ruse IProf. D.Sc Mihail lliev/



