CTAHOBHUILE

ot joil. 1-p Tuxomup Cnupronos Tpudonos,
[IIymencku ynusepcureT ,,Enuckon Koncrantun IlpecnaBcku®, @akynrer no
TEXHUYECKHU HayKH, Kareapa ,,KoMmyHHKalmoHHa U KOMIIIOThPHA TEXHUKA"

Ha TUCEPTAlMOHHUS TpyA Ha UHK. Mupocnas ['eoprues Henemues

Ha TemMa
wH3cneosane Ha 6b3M0NHCHOCIU 3a U32PAIICOAHE HA COPmyepHo Oehpunupana
paouocucmema 3a OUHAMUYUEH 0OCHIBR 00 YeCmOmHUume pecypcu“,
IpeICTaBeH 3a npu100nBaHe Ha oOpa3oBaTenHaTa U Hay4yHa crened (OHC)
»JJOKTOp”
M0 JIOKTOpCKa nmporpama ,,KoMyHUKallMOHHU MPEXH U CUCTEMHU "

1. AKTYaJIHOCT ¥ 3HAYUMOCT HA Pa3padoTBaHUs HAYYeH NMPodIeM

[IpoOnaemMbT ¢ pasmupsBaHETO Ha BBH3MOKHOCTUTE Ha COQPTYEpHO
neduHUpaHUTE PAAMOKOMYHUKAIITMOHHH MPEXH € O0e3CrnmopHOo akTyaneH. Tasu
aKTyaJTHOCT € CBBbp3aHa CBhC CIEAHUTE OCHOBHHU (DAKTOPH: HEMPEKBCHATOTO
yBeIM4YaBaHe Ha Opos Ha OE3KMYHWTE KOMYHHUKAIIMOHHH YCTPOWCTBA,
OTPaHUYCHHS PATUOUYECTOTEH pecypc B TpaHUIUTE Ha JAajgeHa reorpadcka
00JaCT, KaKTO M OT M3MCKBAHUATA 3a €JEKTPOMArHUTHA ChbBMECTHMOCT MEXIY
YCTpOWCTBATA.

JlucepTaiMOHHUAT TPYJ ChIAbPKa HOBH MOJXOIH, METOIA M aJITOPUTMH 32
pelnaBaHe Ha npoosema.

CpabpKaHMETO HAa JUCEPTALMOHHUSA TPYJl HANBJIHO CHOTBETCTBA Ha
temara. CTpyKTypara Ha JUcepTalusITa € B CbOTBETCTBHUE C LIEJUTE U 3aJa4nTe,
dbopMyIupaHu B Kpasi Ha yBOJa.

2. OneHka Ha HAYYHHUTE Pe3yJITAaTH M IPUHOCUTE HA IMCEPTALMOHHUA
TpyA.

[lonyuenutre pe3yiaTaTd W MPUHOCUTE KbM HayKara M IpPaKTHKaTa,
IpoU3THYAIIM OT padoTaTta 0[O [AMCEPTAUMOHHUS Tpyd MoOrar paa ce
XapaKTepU3UpaT IO CIEIHUS HAYUH:

- HOBOCT 3a HAayKaTa TMpEJCTaBisiBa pa3pabOTEHUs aJIrOpUTbM 32
NpWIOKEHNE Ha HHPOpMalMsITa 3a MPOCTPAHCTBEHOTO PAa3IMOJIOKEHUE HA
NOoTpeOUTENNTE B MpoOlleca HAa aBTOMATH3UMPAHO YMpaBlIeHHE Ha co(TyepHO
neduHUpaHa pauo-KOMYHHUKAIIMOHHA MPEXKa;

- o0orarsiBaHe Ha ChUIECTBYBAIUM 3HAHUS IPEICTABISABAT: AHAIU3BT HA
METOJIUTE U TEXHUKUTE 3a CIICJICHE HA €JIEKTPOMAarHUTHATA CPElla, aHAJIU3bT Ha
MpeIn3BUKATENICTBATa B OEJKUUYHUTE KOMYHUKAIMOHHM MPEXKH, KaKTO U



aHAMM3BT HA METOJMWUTE 3a JAWHAMHYCH JOCTHI JO YECTOTHHUTE PECYpCH H
CTaHJAPTUTE 32 CIOJICTICHOTO UM M3IOJI3BAHE B HEMUICH3UPAHUS TUATIa30H;

- NMPWIOKeHHEe HA HAYYHHU MOCTHKEHUSI B MPAKTUKATA TIPEIICTABIIIBAT
pa3pabOTEHUAT MOJXO0J 3a peanu3aius Ha coPpTyepHO AchUHHPAHU PaTUO-
KOMYHUKAIIMOHHA CHUCTEMH 3a CKpPHT OOMEH Ha JaHHHM 4pe3 H3I0JI3BaHE Ha
CIIOKHU KOMIUIEMEHTAPHU CHUTHAJIM, KaKTO W peajau3upaHata codTyepHa
cUcTeMa 3a TeHepUPaHEe Ha CIIOKHU CUTHAIIH.

SIcHO ce BWXK/Ia y4acTHETO Ha aBTOpa B IMOJIyYaBaHETO Ha MPUHOCHTE B
JTUCEPTAIMOHHUSA TPYJl C €JHa 3a0elekKa, KOSTO € IMOCOYEeHAa B Clie[BaIus
paszfien Ha CTaHOBHUIIETO.

Bcuukn mo3oBaBaHUMS KBM JIUTEPATYPHUTE M3TOUYHHMIIM Ca OTPA3CHH
KOpekTHO. EjemMeHTM Ha T1U1armatcTBO B JIMCEPTAIlMOHHHS TPyd HE ca
YCTaHOBEHHU.

3. KpurtuuHu 0ej1e:KKu

OCHOBHHUTE MU KPUTUYHU OCJICKKH Ca CJICTHUTE:

- B TbPBUTE TPHU TJIABU OT AUCEPTAIMOHHUS TPY] Ca BKIIOYEHU TOJIEMU IO
o0eM omnucaHus Ha U3BECTHU MOJICIIH, METOJIU U aJITOPUTMH;

-TOBEYETO OT M3BOJUTE KbM OTIEIHUTE T[JaBU HMMAaT KOHCTaTUBEH
XapakTep BMECTO Ja 00001aBaT MOCTUTHATOTO OT aBTOPa;

- HOMepaInusTa Ha HIKOU OT maparpadure B aBTopedepaTa He ChbOTBETCTBA
Ha Ta3u B quceprauudra (§4.1, §4.2 u T.H.);

-HE CTaBa SICEH JEIbT HAa aBTOpPa BHbB BTOPUS OT HAyYHO-IPUIIOKHUTE
npuHocH (,,000CHOBaHa € KiIacu(pUKaus W U3UCKBAHUS KbM QJITOPUTMHTE 32
OnpeieNIIHE HA MPOCTPAHCTBEHOTO MECTOMOJIOKEHUE HA TOTPEOUTENUTE U ... ),
ThU KaTO B TeKcTa Ha § 3.2.1, OTHOCHO KJacu(UKalMATAa U U3UCKBAHUSITA KbM
QITOPUTMUTE Ca MOCOYEHU MPENPATKU KbM JUTEPATyPHU U3TOUHUIIH.

[Ipenopsbka:

[Ipu ch3maBaHeTO Ha MOJEIUM W QJITOPUTMHU € IIeJIecChOOpa3HO Ja ce
JIEMOHCTpHUpa, ue Te Ouxa pabOTUIIM B PEATHU YCJIOBHUSA U, Y€ B PE3YJTaT IIIE Ce
noyiyuu omnpezeseH epexr. Hampumep, 3a TecTBaHE Ha MOJEIU U aNTOPUTMU B
chepara Ha HUPPOBUTE KOMYHHUKAIMOHHM CHUCTEMH MOTraT Ja Ce H3I0JI3BaT
OTPOMHHTE Bb3MOXKHOCTH Ha CUMYyJalinoHHaTa cpena Simulink na Matlab.

I'openocouenuTe 3a0enexXKu HE OMajoBakaBaT TpyJa Ha KaHAMJATA.
JlucepTalMOHHUAT TPy € HallMCaH Ha BUCOK CTUJI, C I03HABAHE HA TEOpHUsTA U
MPaKTUKATa B CIICIIMAITHOCTTA U € ¢ MHOTO 100po odopmiienue. [loutn aumncear
TEXHUYECKHU U TPaMaTUYHU TPEIIKH.

4. 3aki104enue

JuceprauoHHUAT Tpya Ha TeMa ,J3cienBaHe Ha BB3MOXHOCTH 3a
u3rpaxjaane Ha copryepHo nepuHUpaHa paguocucTeMa 3a JTUHAMUYEH JOCTHII
0 YECTOTHUTE pecypcu ¢ aBrop uHXK. MupocinaB ['eoprueB Henemues
OTroBapsi Ha W3MCKBaHMATA Ha 4.6, an. 3 OT 3akoHa 3a pa3BUTHE Ha



aKaJeMHuHusi cbcraB B PemyOnuka bvarapus. Hanuie ca HayyHu v Hay4dHO-
IIPUIOKHM PE3YJTATH, KOUTO IPEACTABIABAT OPUTMHAJICH NPHUHOC B HAyKaTa.
Huceprauusara u aBropedepaTbT KbM HEsl IOKA3BaT, Y€ KaHAUAATHT MPUTEKABA
3a]1b100YECHH TEOPETUIHU 3HAHUSA 1o Hay4HaTa CIIELIMATHOCT
,,KOMYHHKAallMOHHH MpPEXKHU M CHCTEMHU', CIOCOOHOCTU 3a CaMOCTOSTEIHU
HAy4YHU U3CJeIBaHMs, KaKTO U 3a pa3pabdoTKa Ha BaXKHU BBIIPOCU OT TEOPUSTA U
IIpaKTUKaTa.

3aroBa yOeleHO mpejjaraM Ha HAYyYHOTO XypU Ja MPUCHAN HA WHXK.
MupocnaB ['eoprueB Henemue OHC ,,nmokrop B 00JacT Ha BHUCHIETO
oOpazoBanue: 5. TexHuuecku Hayku, NpodeCHOHATHO HampasieHue: 5.3
,,KOMYHHKallHOHHA ¥ KOMITIOTbPHA TE€XHUKA*, Hay4yHa cnenuaiHocT 02.07.20
,»,KOMYHUKAlIHOHHU MPEKH U CUCTEMU "

5. Onenka Ha AucCepTAHOHHMSA TPYJ

JlaBaM moJ10KHMTEJIHA OLEHKA HAa JUCEPTAlMOHHUA TPyl Ha TeMa
,J3cneqBane Ha BB3MOXKHOCTH 3a M3rpaxaaHe Ha codTyepHO neduHUpaHA
paguocucTeMa 3a JMHAMUYEH JOCTBII 10 YECTOTHUTE PECYPCH‘’ U MpejiaraMm Ha
Hay4YHOTO Kypu Ja npuchbad Ha uHXK. MupocnaB ['eoprue Hememues OHC
,JOKTOP®“ B o00JacT Ha BHCHIETO oOpa3oBaHue: 5. TeXHUYECKH HAYKH,
npodecronanno HampasieHue: 5.3 , KoMyHHKalMOHHA ¥ KOMIIOTHpPHA
TexHuka“, HayyHa crnenpasHoct 02.07.20 , KoMyHMKanMOHHM MpEXH H
CUCTEMH "

31.05.2023 r. UiieH Ha KypuTo:
rp. llymen 7011, JI-p /T. Tpudonos/




OPINION

by Assoc. Prof. Tihomir Spirdonov Trifonov, PhD
"Bishop Konstantin Preslavsky" University of Shumen, Faculty of Technical
Sciences, Department of "Communication and Computer Technology"

on the dissertation work of Eng. Miroslav Georgiev Nedelchev

on topic
"Investigation of opportunities to build a software-defined radio system for
dynamic access to frequency resources",
presented for the acquisition of the educational and scientific degree "doctor"
in PhD program "Communication Networks and Systems"

1. Relevance and significance of the developed scientific problem

The problem of expanding the capabilities of software-defined radio
communication networks is undeniably relevant. This relevance is related to the
following main factors: the continuous increase in the number of wireless
communication devices, the limited radio frequency resource within the limits of
a given geographical area, as well as the requirements for electromagnetic
compatibility between devices.

The dissertation contains new approaches, methods and algorithms for
solving the problem.

The content of the dissertation fully corresponds to the topic. The structure
of the dissertation is in accordance with the aims and objectives formulated at
the end of the introduction.

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

The obtained results and contributions to science and practice resulting
from the work on the dissertation can be characterized as follows:

- a novelty for science is the developed algorithm for applying information
on the spatial location of users in the process of automated management of a
software-defined radio-communication network;

- enrichment of existing knowledge is represented by: the analysis of
methods and techniques for monitoring the electromagnetic environment, the
analysis of challenges in wireless communication networks, as well as the
analysis of methods for dynamic access to frequency resources and standards for
their shared use in the unlicensed range;



- application of scientific achievements in practice represent the
developed approach for implementation of software-defined radio-
communication systems for hidden data exchange by using complex
complementary signals, as well as the implemented software system for
generating complex signals.

The author's involvement in obtaining the contributions to the dissertation
is clearly seen with one exception, which is indicated in the next section of the
statement.

All references to literary sources are denoted correctly. Elements of
plagiarism in the dissertation have not been identified.

3. Critical remarks

My main critical remarks are as follows:

- large descriptions of known models, methods and algorithms are included
in the first three chapters of the dissertation;

- most of the conclusions to the individual chapters have a conclusive
nature instead of summarizing the author's achievements;

- the numbering of some paragraphs in the author's reference does not
correspond to that in the dissertation (§4.1, §4.2, etc.);

- the author's role in the second of the scientific and applied contributions is
not clear ("Classification and requirements for the algorithms for determining
the spatial location of users are justified and ..."), because in the text of § 3.2.1,
regarding the classification and requirements for algorithms are referenced to
literature sources.

Recommendation:

When creating models and algorithms, it is appropriate to demonstrate that
they would work in real conditions and that a certain effect would be obtained as
a result. For example, the vast capabilities of Matlab Simulink simulation
environment can be used to test models and algorithms in the field of digital
communication systems.

The above remarks do not detract from the applicant's work. The
dissertation is written in a high style, with knowledge of the theory and practice
in the specialty and has a very good design. There are almost no technical and
grammatical errors.

4. Conclusion

The dissertation work on the topic "Investigation of possibilities for
building a software-defined radio system for dynamic access to frequency
resources" by Eng. Miroslav Georgiev Nedelchev, meets the requirements of art.
6, para. 3 of the Law on the Development of the Academic Staff in the Republic
of Bulgaria. There are scientific and scientific-applied results that represent an
original contribution to science. The dissertation and the author's abstract to it
show that the candidate has in-depth theoretical knowledge in the scientific



specialty "Communication networks and systems", abilities for independent
scientific research, as well as for the development of important questions from
theory and practice. Therefore, I confidently suggest to the scientific jury to
award the Eng. Miroslav Georgiev Nedelchev the educational and scientific
degree "doctor" in the field of higher education: 5. Technical sciences,
professional direction: 5.3 "Communication and computer technology",
scientific specialty 07.02.20 "Communication networks and systems"

5. Evaluation of the dissertation work

I give a positive assessment of the dissertation work on the topic
"Investigation of possibilities for building a software-defined radio system for
dynamic access to frequency resources" and propose to the scientific jury to
award Eng. Miroslav Georgiev Nedelchev the educational and scientific degree
"doctor" in the field of higher education: 5. Technical sciences, professional
direction: 5.3 "Communication and computer technology", scientific specialty
07.02.20 "Communication networks and systems"

31.05.2023 Member of the Jury:
Shumen Assoc. Prof /T. Trifonov, PhD/




