PEUEH3US

oT npod. nTH unx. bopucnas ﬁopﬂaHOB bemxes,
npodecop B karenapa ,,KoMmyHUKAIIMOHHU MPEXHU U CUCTEMHU , PaKkyaTeT
wAptuiepus, [IBO u KUC* — rp. lllymen, HBY ,,Bacun JleBcku

Ha JUCEpTAalMOHHU Tpyd Ha uHXK. Mupocinas ['eoprues Henemues

Ha TeMa ,, M3cnedeane Ha 6b3MOIHCHOCHU 3a U3ZPANHCOAHE HA COPMYEPHO
oehunupana paouocucmema 3a OUHAMUYUEH 0OCHIBR 00 YeCMOMHUmMe

pecypcu“,
MPEICTaBeH 3a MpHuI00MBaHe HA oOpa3oBaTeIHaTa M Hay4YHa CTeneH ,,JlokTop”
10 JOKTOPCKa nporpama ,,KOMyHUKAIIMOHHU MPEXKU U CUCTEMU

1. AKTyaJIHOCT M 3HAYMMOCT Ha pa3padoTBaHMs HAY4YeH NPodaeM
IIpencraBeHata 3a peLeH3UpaHe Juceprauus Ha UWHX. Mupocias

HenenueB mpencraBisiBa 3aBbpIIEH HAyYyHO M3CJIEIOBATEICKA TPYyI B
KOHKpPETHa 00JIaCT OT IO3HAaHWETO, a HMMEHHO B Hay4HaTa CIELUUAIHOCT
,,KoMyHuKannoHuute mMpexu u cucremu (,KMC®). B Hero 3ampnbodeHo ca
aHaJIM3UPAHU METOJUTE U CIIOCOOUTE 32 OCUTYpSIBaHE HAa TMHAMUYEH JIOCTBII JI0
YECTOTHUTE PECypCH TMOCPEICTBOM H3IOJ3BAaHE HA CIOKHU CHUTHAIH U
uH(pOpMaIKs 3a IPOCTPAHCTBEHOTO Pa3MOJI0KEHHUE Ha TOTPEOUTENINTE.

AXTyamHOCTTa Ha pa3pabOTBaHMs B IUCEPTAlMOHHHS TPYyH Mpobiem
OpOM3THYA OT HEOOXOAMMOCTTA HEMPEKbCHATO J1a ce pa3paboTBaT U BHEAPABAT
MNOJIXOJU 32 CHBMECTHO CBhIIECTBYBAaHE M IMO-€(EKTUBHO H3IMOJI3BAHE HA
pa3inuyHu O€3KUYHU CUCTEMH MpHU CIIa3BaHE HAa M3MCKBAHUATA 32 KaueCTBO Ha
yciyraTa.

Bb3 ocHOBa Ha 3a7bJI00UYEH aHAJIM3 HA aKTyaJHOCTTa Ha pa3pabOTBaHUS
npobjeM JOKTOPAaHTHT MpaBUIHO € GopMyiHpan IenTa U 3aJauuTe Ha
aucepTalMonHaTa pabota. Te ca JOTMYECKH CBBpP3aHH, B PE3YITaT Ha KOETO
U3CJIEIBAHETO 10 JMCEPTALMOHHUS TPYJA C€ XapaKTepu3upa ChC CHCTEMHOCT U

IIOCJIEA0OBATCIHOCT.



OT U37I0XKEHOTO C€ BIXKJA, Y€ TeMara Ha JUCEPTALMOHHUS TPYH €
aKTyajiHa, pasrjiekAaHuTe B Hesl BBIIPOCH Ca 3HAYMMHU, a MOJTYyUYCHHUTE PE3yJITaTH
ca TMoJie3HH, OOBBP3aHU ca C TEMATUKAaTa HAa M3CJIEABAHETO M ChOTBETCTBAT Ha
OCHOBHHTE TEHJICHIIMU B PA3BUTHUETO HA PAUO KOMYHUKAIIMOHHUTE CHUCTEMHU.
CneaBa ga ce orOenexku, 4ye HE ca MU HU3BECTHM pa3pabOTKU, MOAOOHU Ha

MPEJICTABEHUS OT aBTOPA IUCEPTALNOHEH TPY.

2. O01ma XapaKTepuCTUKA U CTPYKTYPa Ha JUCEPTALMOHHUSA TPYA
JucepralMOHHUAT Tpyd € pa3zpaboreH B obem ot 143 cTpaHumu u e

CTPYKTYpHUpPAH B IMPEArOBOP, YETUPH TJIABM U 3akiroueHue. [{utupanum ca 123
JUTEpaTypHU U3TOUYHMIM, OT KOUTO JIBAIECET U JBAa HA KUPUJIULA U CTO U €IUH
Ha jatuHuna. [IpeacraBeHu ca TpugeceT u ner QUrypH, mect TadIuIu U TPU
JUCTUHra Ha Nporpamu, pa3pabOTeHH BbBB BpPb3KAa C H3CIEABAHETO IIO
IUCEPTALMOHHHUS TPY.

OdopMsaHeTo Ha BCHYKHM MaTepuasid, OO0EMbBT, CTpyKTypaTa H
ChABPKAHUETO HAa JUCEPTAMOHHUS TPYI, KAaKTO M (PaKkTUTE, MPEICTABEHU Ha
MpEeABAPUTEITHOTO OOCHXKAaHE Ha AUCEpPTAllMOHHUSA TpyA B karempa ,,KMCH,
JEMOHCTpUpaT, 4e uHX. MupocinaB HenenueB € mnpeMHHAT MDBIHOIEHHO
oOydyeHHe B JIOKTOpPAHTypa, IIOJYYCHUTE HAyYHU, HAYYHO-TIPWIOKHU U
MPUIOKHU TPUHOCU CHOTBETCTBAT Ha Hay4yHarta crnenuaitHoct ,,KMCY,
npodecronanHoto HampasieHue 5.3 , KoMyHUKalMoHHa # KOMMIOTHPHA
TEXHUKA U ca U3MBJIIHEHU M3MCKBAHUSTA 3a MPUA0OMBaHE HAa oOpa3oBaTeiHa U
HayyHa crterien (OHC) ,,JIoktop* Ha 3akoHa 3a pa3BUTHETO HA aKaJIeMUYHUS
cbetaB B Penyonuka benrapus (3PACPB), [IpaBunHuka 3a npuiaioKeHUETO Ha
3PACPbB u IlpaBunnuka 3a oOydeHue W npuaoOMBaHE HAa HAYYHU CTENEHU B
Hauwmonanen Boenen ynusepcuretr (HBY) ,,Bacun Jlescku” (IIOITHCHBY ,,B.

JleBcku®).



3. XapakTepuCTHKAa HA HAYYHHUTE WU HAYYHO-NPUJIOKHHUTE IPUHOCH B
AUCEPTALUOHHUSA TPYA. JloCTOBEPHOCT HA MaTepHUaJsa
[TepBO, B TO3M pa3neil He ce oueHsBaT MpuHocuTe B Tpyx No 3 oT cniuchka

Ha MyOJUKAIMKUTE 10 AUCEPTALUATA, Thil KATO CbM €IMH OT HETOBUTE CHaBTOPHU.

Btopo, mpuHocuTe Ha JOKTOpaHTa Osxa JACTAMIHO aHaIW3UPAHU TPU
MIPEIBAPUTEITHOTO OOCHK/IaHe Ha AUCEpTAallMOHHUS Tpya B Kateapa ,,KMC*. Tlo
Ta3W MpPUYMHA TpueMaM (OPMYIHPAHUTE OT JAOKTOpPAHTA TPUHOCH, KaKTO
crienBsa:

Hayuen npunoc:

1. Pa3pabotreH € anropuThM 3a MNpUIIOKEHHWE Ha HHOOpManusITa 3a
IIPOCTPAHCTBEHOTO  PA3MOJIOKEHUE Ha NOTpeOUTEeNUTe B Mpoleca Ha
aBTOMATU3UpAHO  ympaBlieHWe Ha  copTyepHO  JeduUHHpaHA  PaATUO-
KOMYHHKAIIMOHHA MpeXa, pealu3nupana 4pe3 OPTOrOHATHO YECTOTHO pas3JieisiHe
u mynatuiuiekcupane (§ 4.1).

Hayuno-npunoscnu npunocu:

. AmnHanu3upanu ca METOAWTE W TEXHHUKWUTE 34 CIEICHE Ha
€JIeKTpOMAarHuTHaTa Ccpela M € TMPEeICTaBeH IMOJXO0J 33 KOMIIIOTHPHO
MOAIOMaraHo MpeIocTaBsiHe Ha YeCTOTHU KaHau (§ 2.6);

2. OOocHOBaHa € Kiacu(ukaluus U HM3UCKBAHUS KbM QITOPUTMHUTE 3a
ONpeJeNisiHE Ha MPOCTPAHCTBEHOTO MECTOIOJIOKEHUE Ha MOTpPEeOUTETUTE U
MOAXOJ] 3a NPWIOKEHHWE Ha TojiydeHaTta uHdopmalus 3a MojoOpsBaHE Ha
M3M0JI3BAHETO HA €NIEKTPOMArHUTHUS CrieKTsp (§ 3.2.1);

3. Pazpaboren e moaxon 3a peanu3upaHe Ha copTyepHO aeduHUpaHU
paaro-KOMYHUKALIMOHHA CHUCTEMHM 32 CKPUT (LIIyMO3allUTEeH) OOMEH Ha JaHHH,
Yype3 U3MOJI3BAHE HA CIIOKHU KOMIJIEMEHTApPHU CUTHAJIM B CHCTeMa, Oa3uparia
Ce€ Ha OPTOTOHAIHO YECTOTHO pa3fieisiHe U MyaTuruiekcupane (§ 4.4).

Ipunoswcnu npunocu:



1. Ananuszupanu ca OpeaAu3BHKATeNCcTBaTa KbM  O€3KUYHUTE
KOMYHHUKAIIUOHHH MPEXHU U CUCTEMHU M ca MIPEACTAaBEHH METOJIUTE 3a pelllaBaHe
Ha 3a/1ayara 3a JUHAMHYEH JIOCTHII 10 yectoTHUTe pecypeu (§ 1.1, § 1.5);

2. OGoCHOBaH € MOJXO0J 3a M3TpakJaHe Ha COPTYEpHH apXUTEKTYpH 3a
aBTOMATH3UPAHO CJICICHE U YIPaBJICHUE HA PAAOUYeCTOTHUS CIEKTHD (§ 2.6);

3. AHanu3upaHu ca CTaHAApPTUTE 3a CIIOJEICHO M3MO0JI3BaHe HAa YECTOTHHU
pecypcu B HEJIMIICH3UpaHUs AMaIa30oH U CTPYKTypaTa Ha KaHall 3a Mpe/laBaHe Ha

AaHHU C M3IIOJ3BAHC HA OPTOrOHAJIHO YCCTOTHO pa3ACIIsIHC U MYJITHUIIJICKCHPAHC

(§ 3.1).

4. OneHka HA HAYYHHMTE Pe3yJITATH U IPUHOCUTE HA JUCEPTALUOHHUS TPYA
Hayynure, Hay4yHO-IPWIOKHHUTE U  MNPUIOKHUTE TMPUHOCU HA

IUCEPTAllMOHHUS TPyJA C€ H3pa3siBaT B JIOKa3BaHE C HOBU CpEACTBAa Ha
CBILLIECTBEHN HOBHM CTPAaHU Ha Be4e ChIIECTBYBAILM Hay4YHU 00JIACTH, IpoOIeMH,
TEOpUU, XHUIOTE3U; Ch3JAaBaHE HA HOBU KJIaCHU(PHUKAIMKM, TEXHOJIOTUU W
nojiyyaBaHe Ha nNOTBbpAUTEAHH (aktu. Cumram, 4Ye Te OTroBapAT Ha
m3uckBanuATa Ha 3PACPD u [IpaBunnuka 3a npunoxenuero Ha 3PACPD.
IIpoBeneHOTO B OUCEPTALMOHHUSA TPYJ HU3CIEIBAHE € TACHO CBBP3aHO C
[s1aTa Hay4yHO — H3CJIEJOBATEJICKA JEWHOCT Ha JOKTOPAHTA, IPEJICTABEHA B
YeTHpU MyOJIMKAlMU U TOJIAM Opoil mpakTUyecku pa3paboTku. W3noxeHueTo
II03BOJISIBA SICHO Jia CE€ MPOCIENAT JOTUYECKUTE BPB3KU MEXIY OTACIHUTE €TaIln
Ha U3CIEABAHETO, KAaKTO U J1a C€ OTKPOU 3HAYMMOCTTA Ha MOJyYEHHUTE TPUHOCH.
[Tocouyenute pakTu IEMOHCTPUPAT JOCTOBEPHOCTTA U JTUYHUS MPUHOC HA

AOKTOpaHTa B IIPCACTABCHUA HAYUCH MATCpHUaAJIL.

5. Ouenka Ha Ny0JUKALUUTE M0 JUCEPTALNMATA H ABTOPCTBOTO
OcHOBHUTE pe3yJTaTH OT H3CIEIBAHETO B JAMCEPTALMOHHUS TpPyJ ca

MNpCaACTaBCHU B CIICAHUTC HY6JII/IK3HI/II/II 1 cTraTtus, pa3pa60TeHa CaMOCTOATCIIHO,



2 cTaTuM C eaUH ChaBTOp U | craTus ¢ TpuMma chaBTOpU. Benuku myOnukarm
ca HalpaBeHW Ha MEXKyHapOHU HAy4YHU (OPYMHU B CTpaHaTa.

JIunca pazaenurenieH MPOTOKOJ 332 y4acTHE Ha aBTOPUTE B KOJEKTHUBHU
TPYJIOBE, IOPaJNd KOETO IPUEMaM YYacTHETO Ha BCEKM C €JHAKbB IPUHOC.
[TyOonukanuute ca HampaBeHu B niepuoaa 2019 r. — 2022 r. u cuurtam, 4e Te ca
Jdand  BB3MOXKHOCT Ha HaydHaTa OOIIECTBEHOCT Ja Ce€ 3alo3Hae C

IYCEPTALMOHHKS TpyA Ha MHXK. Mupocias Henemnues.

6. JInTepaTypHa OCBCIOMCHOCT H KOMIICTCHTHOCT Ha TOKTOpPaHTa
TCOpCTI/I‘-IHOTO H3CJICABAHC € OCBHIICCTBCHO HAa OCHOBATAa HA AKTYyaJIHH

JUTEPATYPHU MyOJMKAMM B KHUTH M CICHHAIM3UPAHU MEXKIYHAPOIHU
CIUCaHUs, KOETO J0Ka3Ba CIOCOOHOCTUTE M KOMIIETEHLUMUTE Ha aBTOpa IMpuU
00paboTKa Ha crenralu3upana HayyHa JutepaTypa. JJOKTOpaHThT € IPHUIIOKIIT
oubnuorpadus, B KOATO ca IUTUpPAHU OBJITAPCKU, PYCKH M HM3TOYHHUIIM Ha
aHmickn e3uk. Llutupanu ca 123 nurepaTypHM M3TOYHULM, OT KOUTO 22 Ha
kupwinna u 101 Ha natuauna. He Mu € ©3BeCcTHO pe3yaTaTH OT U3CJIEIBAHETO B

AUCCPTAIUOHHUA TPYA Aa Ca MUTHPAHU OT APYI'H aBTOPH.

7. Ouenka 3a apropedepara
ABTopedepaTbT TOYHO MPEACTaBsS OCHOBHUTE Pa3paOOTKH, U3CIEIBaAHUS

M HAy4YHH TPUHOCU B JAUCEPTAIMOHHUA TPYJ U € CHUHTE3UPAHO HETOBO
000011IeHrEe, KOETO JlaBa IIbJIHA MPEJACTaBa 3a MPaKTUYeCKaTa MPUIOKUMOCT Ha

MTOJIy4YEHUTE OT JOKTOPAHTA PE3YJITATH.

8. Kputuunu o0eseskkun
[IpenopbuBam B Obaemie uHxk. MupociaB HenenueB na myOnukyBa mo-

AKTUBHO PE3YJITaTH OT HAYYHO — M3CJICJO0BATCIICKAaTa CHU pa60Ta B CIIMCaHUs C

UMIIAKT-(PaKTOp WU UMIAKT-PaHT.



9. JIuyHu BHeYyaTJeHHUA U APYIrn BBIIPOCH, IO KOUTO PEUHECH3CHTHT CUYHTA,
qe cJjieaBa JJa B3¢Me€ OTHOILIICHUE
H’prOHa‘-IaJIHI/ITe MW JIMYHH BIICYATICHHUA 3a JOKTOpaHTa Ca KaTo

obygyaeM B HBY ,Bacun JleBcku®, KbleTO ce MpOsBSBAIIE ChC CEPUO3HO
OTHOIIIEHHE KbM yueOHust Mmatepuai. ComusT e aparorojauiieH wieH Ha [EEE u
VMMa U3SIBEHU HaYYHU UHTEPECH.

JlucepTaniMOHHUAT TPyA W MYOJIMKAIMUTE IO HEro JIEMOHCTPHUpAT, 4e
JOKTOPAaHTHT YME€ YCIELIHO Ja M3MO0JI3BAa METOAUTE 3a aHalIu3 Ha paauo-
KOMYHUKAllHOHHU CHCTEMHU M CBHBPEMEHHHM NPOTPAMHU MPOAYKTH B CBOSITa
Hay4HO-U3CeA0BaTeNicka padoTa, KakTo M J1a peliaBa caMOCTOATETHO Hay4YHO-

IMPHIIOKHU U MHXKCHCPHHU HpO6HeMI/I Ha BUCOKO HAy4YHO HHUBO.

10. 3akaouenue
[IpencraBeHusAT 3a pelEH3UpPAHE AUCEPTAIIMOHEH TPYJI € Hay4dHo-

MIPWIOKHO HM3CJEABAHE MO aKTyaJeH MpoOJIeM C HAyYHH, HAYYHO-TIPUIOKHU U
NPWIOKHU TPUHOCHM ©  NyOJIuKyBaHM  pesynaTtatu. Jlucepranusara w
aBTopedepaThbT KbM HES OTrOBapsT HAa M3UCKBaHUATA 3a npugoouBane Ha OHC
»HokTtop Ha 3PACPB, IlpaBuinuka 3a mnpunoxenuero Ha 3PACPH wu
ITIOITHCHBY ,,B. JleBcku*.

11. Ouenka Ha TUCEPTALNMOHHUSA TPYA
JlaBaM TOJIOKWTENTHA OLIEHKA Ha UCEPTALMOHHUS TPYA W IpeajiaraM Ha

Hay4yHOTO Xypu na npucban OHC , Jloxtop* Ha uHk. Mupocnas ['eoprues
HenenueB 3a pa3paboTeHuss OT HEro AHWCEPTAUMOHEH Tpyx ,l3cimenBaHe Ha
BB3MOXKHOCTH 32 W3TpakJaaHe Ha codTyepHO AedWHUpaHA pPaTUOCUCTEMA 32
JUHAMHMYEH JOCTBHI JI0 UECTOTHHUTE pecypcu B 00JacT Ha BHCIIETO
oOpazoBanue 5. TexHHUYeCKHM HayKd, NOpOQPECHOHATHO HampaBieHue: 5.3
,,KOMYHHKAllMOHHA M KOMITIOThpHA TexHHUKa™, Hay4yHa crneuuaiHoct 02.07.20

,,KOMYHHKAalIHOHHU MPEKH U CUCTEMU .



31.05.2023 1. PenieH3EHT: .couvvvveeeeannnee.

rp. llymen (mpod. atH unx. bopucnas bempxen)



REVIEW

by prof. eng. Borislav Yordanov Bedzhev, DSc,
professor with the department ,,Communication networks and systems*, faculty
,HArtillery, Air-Defense and Communication and Information Systems* — city of
Shumen, National Military University “Vasil Levski”

of the dissertation work of eng. Miroslav Georgiev Nedelchev

on topic: “Researching possibilities for building a software-defined radio
system for dynamic access to frequency resources”,
submitted for the acquisition of the educational and scientific degree “Doctor (of
Philosophy)”, in PhD program “Communication Networks and Systems”

1. Actuality and significance of the developed scientific problem
The dissertation of eng. Miroslav Nedelchev, submitted for review,

represents a completed scientific research work in a specific field of knowledge,
namely in the scientific specialty “Communication networks and systems”
(“CNS”). It thoroughly analyzes the methods and means of providing dynamic
access to frequency resources through the use of complex signals and
information on the spatial location of users.

The actuality of the problem, developed in the dissertation, ensues from
the need to continuously develop and implement approaches for coexistence and
more efficient use of different wireless systems while maintaining quality of
service requirements.

Based on an in-depth analysis of the topicality of the developed problem,
the PhD student has correctly formulated the aim and tasks of the dissertation
work. They are logically connected, as a result of which the dissertation research
is characterized by systematicity and consistency.

From the above facts, it can be seen that the topic of the dissertation work

is actual, the issues considered in it are significant, the obtained results are



useful, they are related to the topic of the research and correspond to the main
trends in the development of radio communication systems. It should be noted
that I am not aware of developments similar to the dissertation, presented by the

author.

2. General characteristics and structure of the dissertation work
The dissertation is developed in a volume of 143 pages and is structured

in a preface, four chapters and a conclusion. 123 literary sources are cited, of
which twenty-two are in Cyrillic and one hundred and one are in Latin. Thirty-
five figures, six tables, and three listings of computer programs, developed in
connection with the dissertation research, are presented.

The design of all materials, the volume, structure and content of the
dissertation, as well as the facts, presented at the preliminary discussion of the
dissertation in the department of “CNS”, demonstrate that eng. Miroslav
Nedelchev has undergone a full education in the PhD program, the received
scientific, scientific-applied and applied contributions correspond to the
scientific specialty “CNS”, the professional direction 5.3 “Communication and
computer technics” and the requirements for the acquisition of the educational
and scientific degree (ESD) “Doctor (of Philosophy)” of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (LDASRB), the
Rules for the Application of the LDASRB and the Rules for Education and
Acquiring Scientific Degrees at the National Military University (NMU) “Vasil
Levski” (REASDNMU “V. Levski”) are fulfilled.

3. Characteristics of the scientific and scientific-applied contributions in the
dissertation work. Credibility of the material
First, in this section the contributions in the paper Ne 3 of the list of

dissertation publications are not evaluated, as I am one of its co-authors.
Second, the PhD student’s contributions were analyzed in detail during

the preliminary discussion of the dissertation work in the “CNS” department.



For this reason, I accept the contributions formulated by the PhD student as
follows:

Scientific contribution:

1. An algorithm for the application of information on the spatial location
of users in the process of automated control of a software-defined radio
communication network, realized by orthogonal frequency division and
multiplexing, has been developed (§ 4.1).

Research contributions:

1. The methods and techniques for monitoring the electromagnetic
environment are analyzed and an approach for computer-aided allocation of
frequency channels is presented (§ 2.6);

2. A 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 substantiated (§ 3.2.1);

3. An approach for implementation of software-defined radio-
communication systems for hidden (noise-immune) data exchange, by using
complex complementary signals in a system, based on orthogonal frequency
division and multiplexing, has been developed (§ 4.4).

Applied contributions:

1. The challenges for the wireless communication networks and systems
are analyzed and the methods for solving the task of dynamic access to
frequency resources are presented (§ 1.1, § 1.5);

2. An approach to building software architectures for automated
monitoring and management of the radio frequency spectrum is substantiated (§
2.6);

3. The standards for shared use of frequency resources in the unlicensed
range and the structure of a data transmission channel using orthogonal

frequency division and multiplexing are analyzed (§ 3.1).



4. Evaluation of the scientific results and contributions of the dissertation
work
The scientific, scientific-applied and applied contributions of the

dissertation work are expressed in proving with new means essential new
aspects of already existing scientific fields, problems, theories, hypotheses;
creating new classifications, technologies and obtaining corroborating facts. |
consider that they meet the requirements of the LDASRB and the Rules for the
Application of the LDASRB.

The research, conducted in the dissertation work, is closely related to the
entire scientific and research activity of the PhD student, presented in four
publications and a large number of practical developments. The presentation
makes it possible to clearly trace the logical connections between the different
stages of the research, as well as to highlight the significance of the received
contributions.

The stated facts demonstrate the credibility and personal contribution of

the PhD student in the presented scientific material.

5. Evaluation of dissertation publications and authorship
The main results of the research in the dissertation work are presented in

the following publications: 1 article developed independently, 2 articles with
one co-author and 1 article with three co-authors. All publications were made at
international scientific forums in Republic of Bulgaria.

There is no separate protocol for the participation of authors in collective
works, therefore I accept the participation of everyone with equal contribution.
The publications were made in the period 2019 - 2022 and I consider that they
gave the scientific community the opportunity to acquaint with the dissertation

work of eng. Miroslav Nedelchev.



6. Literary awareness and competence of the PhD student
The theoretical research is realized on the base of actual literary

publications in books and specialized international journals, which proves the
author’s abilities and competencies in processing specialized scientific literature.
The PhD student has presented 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. I am not aware of any research results cited

in the dissertation by other authors.

7. Evaluation of the autoreferat
The autoreferat accurately presents the main developments, research and

scientific contributions in the dissertation work and it is a synthesized summary,
giving a complete idea of the practical applicability of the results, obtained by
the PhD student.

8. Critical notes
I recommend eng. Miroslav Nedelchev to be more active in publishing the

results of his researches in journals with an impact factor or impact rank in his

future work.

9. Personal impressions and other questions on which the reviewer
considers it necessary to take a position
My initial personal impressions of the PhD student are as a student at

NMU “Vasil Levski”, where he showed a serious attitude towards the study
material. He is a long-time member of the IEEE and has prominent scientific
interests.

The dissertation work and the publications on it demonstrate that the PhD

student is able to use successfully the methods of analysis of radio-



communication systems and modern software products in his research work, as
well as to solve independently scientific-applied and engineering problems at a

high scientific level.

10. Conclusion
The dissertation, submitted for review, is a scientific-applied research on

an actual problem with scientific, scientific-applied and applied contributions
and published results. The dissertation and its autoreferat meet the requirements
for acquisition of the ESD “Doctor (of Philosophy)” of LDASRB, the Rules for
the Application of the LDASRB and the REASDNMU “V. Levski”.

11. Evaluation of the dissertation work
I give a positive assessment of the dissertation work and propose to the

scientific jury to give the educational and scientific degree “Doctor (of
Philosophy)” to eng. Miroslav Georgiev Nedelchev for the dissertation work,
developed by him, on the topic “Investigation of possibilities for building a
software-defined radio system for dynamic access to frequency resources” in the
field of higher education 5. Technical sciences, professional direction
5.3 “Communication and computer technics”, scientific  specialty

02.07.20 “Communication networks and systems”.

31.05.2023 Reviewer: ......ccccevuennenne
city of Shumen (prof. eng. Borislav Bedzhev, DSc)



