CTAHOBHUILE

OT JI01I. I-p UHXK. Banmentun AnrenoB MyTkoB
Pycencku ynusepcuret ,,Anren KeHues®, rp. Pyce

Ha JAMCepTallMOHHUS TPy Ha MHX. Mupocnas ['eoprueB Henemnuen

Ha TeMa: ,HM3ciedsane Ha 6b3IMONCHOCHU 3A U3ZPAXCOAHe HA COpmyepHo
depunupana paduocucmema 3a OuHAMUUEH OOCMBN 00 UeCHMOMHUME

pecypcu“,

IpeJcTaBeH 3a Mpuo0MBaHe Ha 0Opa3oBaTeIHaTa U Hay4YHa CTEeMeH ,,JJoKTop”
0 JOKTOpCKa nporpama ,,KOMyHUKAIMOHHU MPEXU U CUCTEMHU .

1. AKTyaJIHOCT M 3HAYMMOCT HA Pa3padoTBaHMs Hay4YeH MmpodeM.

Temara Ha mpeacTaBeHUs ITUCEPTAMOHHUAT TPYA € akTyajlHa BbB
BpB3Ka C pa3pacTBAILUTE C€ B MOHACTOSIIEM TEIEKOMYHUKAIIMOHHU YCIYTH U €
IIOCBETCH Ha M3CIIe/IBAHE HAa BB3MOXKHOCTHUTE 3a M3rpakJIaHe Ha COPTyEpHO
neUHUpAHUTE PATUOCUCTEMHU 3a JTUHAMUYEH JOCTHI JO YECTOTHUTE PECYpCH,
3a T0-e(DEKTUBHO W3MOJ3BAaHE HA PATUOYECTOTHU JICHTH, KOUTO ca

HEWU3IIOJI3BAHU HIIU CJ1a00 HAaTOBApCHU.

He Mu e u3BecTHO HaTM4KMETO HA Pa3pabOTKH MOJOOHU HA MIPEICTABCHUS
OT aBTOpa AucepTalMoHeH Tpyd. CunTtaM, ye TeMaTta Ha JUCEPTALMOHHUS TPY.

CbOTBETCTBA HA OCHOBHOTO ChAbpXKaHUE Ha pa3paboTKara.

2. OueHKa HA HAYYHUTE Pe3yJITATH U PUHOCUTE HA AUCEPTAIMOHHUS
TpyA.

JlucepTaluoOHHUAT TPy € C TEOPETUKO-IIPUIIOKHA HACOUEHOCT, KOETO Ce
omnpenens oT (opmylupaHaTa 1€, NMOCTaBEHUTE 3aJayd U TOJIXOJUTE 3a
TAXHOTO pemaBaHe. B pesynrar Ha paborara mo aucepTaiusita, U3BbPIICHOTO
JIUTEPATYPHO AWPEHE, HAIIPABEHUTE AHAIM3U U CUMYJIALMOHHO M3CJIEIABAHE Ca

IMOCTUTHATH €JIUMH HAYYCH, TPHU HAYYHO-TIPHUJIIOKHU U TPH IIPUIIOKHH IIPUHOCA.



3. KputuuHu 0ej1e:KKH.

KbM nucepranMoHHMS TpyX MOTar Ja CE€ HampaBAT CIEOHUTE IIO0-

CHIIIECTBEHH 3a0€JICKKH U MPETOPHKHU:

1. [IpoBeaeHOTO  CHMYJNAIllMOHHO  H3CJE€IBaHe C  pa3paboTeHara
KOMITIOThPHA CHUCTEMa 3a aHAIM3 M CHHTE3 Ha KOMIUIEMEHTAPHU CUTHAIH, Ype3
7Ba KOHKPETHHM MpHMEpa, JI0Ka3Ba MPUIOKHUMOCTTA HAa KOMILJIEMEHTAPHUTE
($ha30BO-MaHUITYJIMPAHU CUTHAIH B COPTYEPHO NePUHUPAHUTE PATUOCUCTEMH 32
JAMHAMMYEH JIOCTBI JI0 YECTOTHUTE PECYPCH, HO NMPENOPHUBAM Jla CE€ pealu3upa
CUMYJalus U ¢ 0OOCHOBAaHUS B YETBHPTA IJIaBa ajJrOPUTHM 3a MPUIIOKEHUE HA
uHbopMaIuATa 3a MPOCTPAHCTBEHOTO pAa3MOJIOKEHUE HAa TOTpPeOUTENHUTE B
mpoleca Ha aBTOMAaTHU3MPAHO yNpaBiIeHHE HA PaJMOKOMYHHKAIMOHHU MPEXKH,
U3rpajgeHun upe3 copTyepHO neDUHUpAHUTE PAAUOCUCTEMH, H3MOI3BANKH

OpPTOTOHAITHO YECTOTHO pazzaensHe u myituruiekcupane (OFDM) curnanm.

2. IlpenoppuBam Ha wuHX. HenemueB na NpoawbikKM HAYYHHTE CH
pa3pabOTKu 1O TeMara M Ja HACOYM CBOUTE YCHJIUS KbM ITyOJMKyBaHE Ha
pe3yiaTaTUTE OT CBOATAa HAay4HO-M3CJIENOBaTElCKa padoTa B HWHAECKCHPAHU

CIIUCAHUS U TaKWMBA C UMITAKT (PAKTOP WIIM UMIIAKT PaHT.

4. 3akiaodyeHue.

[IpencraBenata aucepranus € 3aAbJI00YEH U 3aBbpLIEH HAydeH TPy
BBPXY H3CIEABAHETO Ha aKTyasJeH MpoOsieM 3a Mmo-e(eKTHBHO H3IOJI3BaHE HA
OTrpaHUYEHHsI TPUPOJIEH PECypC, €IEKTPOMATHUTHHS CIIEKTBD, C IMOCTUTHATH
HAyYHO-IIPWJIO)KHU WM TNPUJIOKHU MPUHOCH, U OTroBaps Ha W3UCKBAHMATA 3a
npuchXkaaHe Ha oOpas3oBarenHara W HaydHa creneH “/loxtop” Ha 3PACPB u

HpaBI/IHHI/IKa 34 HCTOBOTO IIpHJIaraHe.



[IpenBua Ha U3II0XKEHOTO, C YOEIEHOCT MpejyiaraM Ha HAy4YHOTO XYypHU
JHA TIPUCBAUN oOpa3oBaTenHaTa W Hay4yHa cTemneH ,,JIOKTop® Ha WHX.
Mupocnas ['eoprues Henendes, 3a pa3paO0TeHUs OT HErO AUCEPTALIMOHEH TPY
Ha Tema: ,M3cienBaHe Ha BB3MOXKHOCTM 3a M3TpaxiaaHe Ha codryepHO
neduHUpaHa paguoCcUcTeMa 3a JUHAMUYEH JOCTHI O YECTOTHUTE pecypcu’ B
obnacT Ha BHUCHIETO oOOpaszoBanme: 5. TexHWMYECKH HAyKH, TPO(ECHOHATHO
HanpaBiienne: 5.3 , KoMyHUKallMOHHA W KOMIIIOTbPHA TEXHHMKA', Hay4yHa

crietanHoct: 02.07.20 ,,KoMyHHKAITMOHHA MPEXKU U CUCTEMHU .

5. OneHka Ha AUCePTALHOHHUS TPYI.

JlaBaM IOJIOKHUTE/IHA OLEHKA HAa AUCEPTAUMOHHUA TPYI W Ipeiuiaram
Ha HAy4YHOTO XXYypHU Ja Ipuchau Ha HHX. MwupocnaB I'eoprues Hepnemnues
oOpa3zoBareiqHaTa W Hay4yHa cTeneH ,,JIokrop® 3a pa3paboTeHus OT HEro
OUCEPTAlMOHEH TPyJA Ha Tema: ,,J3cienBaHe Ha BB3MOYKHOCTH 3a U3TPa)kIaHe
Ha codTyepHO aAepuUHUpaHA paaUOCUMCTEMa 3a JIMHAMHMYEH JOCTBHI [0
YECTOTHUTE pecypcu’, B obiact Ha BHcCIIeTO oOpaszoBanue: 5. TexHuUecku
HaykH, npodecuoHanHo HanpasieHue: 5.3 ,, KoMyHUKallMOHHA W KOMIIOThpPHA
TexHuka“, HaydyHa cneunanHocT: 02.07.20 , KOMyHUKAIlMOHHH MpEXH U

CUCTEMMH" .

30.05.2023 r. UiieH Ha HAYYHOTO KYypH:
rp. Pyce /mou. a-p B. MyTtkoB/




OPINION

by assoc. prof. eng. Valentin Angelov Mutkov, PhD
University of Ruse “Angel Kanchev”, city of Ruse

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"
in PhD program "Communication Networks and Systems".

1. Relevance and significance of the developed scientific problem.

The topic of the presented dissertation is relevant in connection with the
currently growing telecommunication services and is dedicated to researching
the possibilities of building software-defined radio systems for dynamic access
to frequency resources, for more efficient use of radio frequency bands that are

unused or poorly loaded.

I am not aware of the existence of developments similar to the
dissertation presented by the author. I believe that the topic of the dissertation

corresponds to the main content of the development.

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

The dissertation work has a theoretical-applied orientation, which is
determined by the formulated goal, the set tasks and the approaches to solving
them. As a result of the work on the dissertation, the performed literature search,
the performed analyzes and simulation research, one scientific, three scientific-

applied and three applied contributions have been achieved.



3. Critical notes.

The following more important remarks and recommendations can be

made to the dissertation work:

1. The conducted simulation study with the developed computer system
for the analysis and synthesis of complementary signals, through two specific
examples, proves the applicability of complementary phase-manipulated signals
in software-defined radio systems for dynamic access to frequency resources,
but I recommend to implement a simulation with justifications in a fourth
chapter Algorithm for application of information on the spatial location of users
in the process of automated management of radio communication networks built
through software-defined radio systems using orthogonal frequency division and

multiplexing (OFDM) signals.

2. I recommend eng. Nedelchev to continue his research on the topic and
direct his efforts to publishing the results of his research work in indexed

journals and those with an impact factor or impact rank.

4. Conclusion.

The presented dissertation is an in-depth and complete scientific work on
the study of an actual problem of more efficient use of the limited natural
resource, the electromagnetic spectrum, with achieved scientific-applied and
applied contributions, and meets the requirements for awarding the educational
and scientific degree "Doctor" to ZRASRB and the Regulations for its

implementation.

In view of the above, with conviction I propose to the scientific jury TO
AWARD the educational and scientific degree "Doctor" 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
technology", scientific specialty: 02.07.20 "Communication networks and

systems".

5. Evaluation of the dissertation work.

I give a positive assessment of the dissertation work and propose to the
scientific jury to award eng. Miroslav Georgiev Nedelchev with educational and
scientific degree "Doctor" 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

technology", scientific specialty: 02.07.20 "Communication networks and

systems".
30.05.2023 r. Member of the jury:
city of Ruse /assoc. prof. eng. V. Mutkov, PhD/



