Kanaunar: nou. n-p un:x. Kpacen Kupos Anresion

Konkypc 3a 3aemane Ha akaJleMUYHATA JUIBKHOCT ,,[ipodecop”

O6umact Ha Buciie oOpa3oBanue — 5. TeXHHMUECKH HAYKH,

[Mpodecnonanno nanpasienue — 5.3. KoMmyHHKaIMOHHA ¥ KOMITFOThPHA TEXHUKA,

CnenuanHoct — ,,KomyHHKaIMOHHU Mpexu U cucteMu’” (be3kuaHr KOMyHHKAIIUK 1 KHOep3aiuTa
BbB WiFi mpexu, MarepHer Ha Hemara (IoT) u cucremu 3a KubepcUrypHoOCT)
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B.4.1. Angelov K., P. Kogias, S. Sadinov, M. Malamatoudis, Monitoring and Evaluation of Radio
Frequency Coverage in Terrestrial Digital Video Broadcasting Systems, Journal AIP Conference
Proceedings,Volume 3063, Issue 1, 21 February 2024, Article number 050002,
https://doi.org/10.1063/5.0196206, ISBN 978-0-7354-4856-8, Online ISSN 1551-7616, Print ISSN
0094-243X, pp. 050002(1-8). (Scopus, SJR = 0,153)

Pe3rome:

[udpoBara Ha3eMHa TEIEBU3MOHHA Mpeka TpsiOBa J1a OCUTYpsiBa HAAEKIHO U BHCOKOKAYECTBEHO
npefaBaHe Ha TEJIEBU3MOHHM CUTHAIU. ChHIIEBPEMEHHO CBIECTBYBAT CEPUO3HU MPOOJIEMH C
OCUTYpPSIBAHETO HA MOKPHUTHE 32 pallOHH ChC CIOXKeH perned. B HacTosmara cratusi € mpeactaBeH
MOHUTOPHHT, aHaJu3 Ha MPOU3BOAUTEIHOCTTA M OLIEHKA Ha KAa4eCTBOTO Ha PaJUOYECTOTHOTO
MOKPHUTHE B cHcTeMara 3a mudposa HazemHa TeneBusus (DVB-T), paborema Ha Tepuropusara Ha
rpan ['abpoBo, bbirapus. AHamTU3bT U OIEHKATa ca M3BBPIICHU MO OTHOIIEHHWE HA OCHOBHHTE
M3MEpBaHU MapaMeTpu Ha curHana. Pe3ynraTuTe ca MTUCKYyTHpaHU U MPEACTaBEHH B rpaduyueH u
TaOJINYEH BUL.

Abstract:

The digital terrestrial television network should provide reliable and high-quality transmission of
television signals. However, there are serious problems with ensuring the coverage for areas with
complex topography. This paper presents a monitoring, performance analysis and evaluation of the
quality of radiofrequency coverage in digital terrestrial television (DVB-T) system operating on the
territory of the town of Gabrovo, Bulgaria. The analysis and evaluation are established with respect
of the main signal parameters, which are measured. The results are discussed and shown in
graphical and tabular form.

B.4.2. Kogias P., M. Malamatoudis, S. Sadinov, K. Angelov, Model for Digital Television
Experimental Study and Methods of Signal Transmission for the DVB-S/S2 Standard, Journal AIP
Conference Proceedings,Volume 3063, Issue 1, 21 February 2024, Article number 050007,
https://doi.org/10.1063/5.0196411, ISBN 978-0-7354-4856-8, Online ISSN 1551-7616, Print ISSN
0094-243X, pp. 050007(1-9). (Scopus, SJIR = 0,153)

Pesrome:

ExcniepumenTanHo U3cieBaHe U U3ydyaBaHe Ha MOJIeN 3a IIpeJaBaHe Ha [U(PPOB Ha3eMEH CTaHAapT
DVB-S/S2: llenrta Ha Ta3u ctatus € 1a ce cuntesnpa mozaen B MATLAB cpena u na ce peanusupar
Y TIOJTy4YaT pe3yJTaTh OT CUMYJAIUs Ha KaHAJIHO KojaupaHe 1o crannapt DVB-S/S2. TlpencraBenn
ca cpuio Taka pesyiaratute oT BCH u LDPC xonupane u nexkoaupaHe B pa3jIndHU MOJEIU Ha
QPSK monynanus. [IpaBu ce cpaBHeHue Ha pesyaTatute B 3aBucuMocT oT BER kato dhynkums Ha
SNR.




Abstract:

Experimental research and study of a model for the transmission of digital terrestrial standard DVB-
S/S2: The purpose of this article is to synthesize model in MATLAB environment and to realize and
receive simulation results of channel coding at standard DVB-S/S2. Also, presented are the results
of BCH and LDPC encoding and decoding in various models of QPSK modulation. A comparison
is made of the results in dependence of the BER as a function of SNR.

B.4.3. Pasarelski R., P. Tsvetkov, K. Angelov, T. Pasarelska, Power Control Algorithms in 5G
networks, 2024 XXXIV International Scientific Symposium Metrology and Metrology Assurance
(MMA), Sozopol, Bulgaria, 2024, pp. 1-5, ISBN 979-835035283-2, DOL:
10.1109/MMA62616.2024.10817632. (Scopus)

Pesrome:

KoHTponbT Ha MOIIHOCTTa € KJIIIOYOB KOMIIOHEHT 3a edekTuBHaTa padora Ha 5G moOuimHHTE
KJIEThYHU MPEKHU, KaTO MPSKO BIIMsAE BbPXY KalallUTeTa Ha Mpe)kaTa M KOHCyMallusiTa Ha €HEepIusl.
Ta3u crarus npenocTassl ILSUIOCTEH MpeEriiel] Ha pa3jiMyHU aIrOPUTMHU 32 KOHTPOJI HAa MOIIHOCTTA,
npenHasHaueHu 3a 5SG Mpexu, Karo ce (OKycupa KakTO BbPXY TPAaJULMOHHM, Taka U BBPXY
YCBBBPUICHCTBAHM METO/M, BKIIOYMTEIHO LEHTPAIM3UPAHU, pa3NpeAeieHn M Oa3upaHu Ha
MalIMHHO o0yuyeHue noaxoau. OCHOBHUTE LEIM Ha Ta3W CTAaThd ca Ja Ce KaTeropusupar
CBILIECTBYBAILUTE AJTOPUTMHU 3a KOHTPOJ Ha MOIIHOCTTA, u3non3saHu B 5G wmpexu. [la ce
M3BBPIIN TOAPOOEH aHanM3 Ha MaTEeMAaTUYECKUTE OCHOBH M IMPHHIUIHNTE Ha paboTa Ha TE3U
anroput™Mu. [Ipon3BOIUTETHOCTTa HA pa3IMYHU TEXHUKH 32 KOHTPOJ HAa MOIIHOCTTA CE OLECHsIBA
4ype3 H3MEpBaHUS, YMCICHU CUMYJAlUUUd M JaHHU OT peanHus cBAT. M3cineaBaHeTo BKIIIOYBA
CHUCTEMaTU4YeH aHaJUTUYEH Iperje]l Ha ajIroOpuTMHTE 3a KOHTPOJI Ha MOIIHOCTTA, KaTo ce
UACHTU(UIMPAT KIIFOYOBU MOIXOAN U TEXHUTE NPUIOKEHUs B SG MpeKUTe, KaKTO M U3MEPBAaHE Ha
MOIITHOCTTA, ONTUMH3ALMs U €HEepruifHa e(eKTUBHOCT. AHAIM3BT PA3MIekKaa LEHTPAIU3UPaHU
QITOPUTMH, PA3NPEICIICHN aJTOPUTMHU, KaTO HAIpHUMeEp paslpesieleH KOHTPOJ Ha MOLIHOCTTA
(DPC), u ychBBpIIEHCTBAaHM TE€XHUKH, Oa3MpaHM Ha MAIIMHHO OOyueHHe, 0COOEHO OOydeHHue C
noacunBane (RL). Bceceku anropurbM e matematuuecku (opMmyiupaH ¢ MOAPOOHM HM3BOAU Ha
KJIFOUOBM YPaBHEHUS U YCIIOBHUS 3a ONTUMAJIHHM HACTPOMKM Ha MouiHocTTa. [IponsBoaurenHocrra
Ha TEe3M aNTOPUTMM CE€ OLEHSABAa Ype3 CUMYJAlUUd U MOAXOIALIM H3MEpBaHMs, H3M0JI3BAIlU
pEAINCTUYHH MPEKOBHU CLIEHAPUU M HACTPOWKH Ha TapaMEeTPUTE.

Abstract:

Power control is a key component in the efficient operation of 5G mobile cellular networks, directly
affecting network capacity and power consumption. This paper provides a comprehensive overview
of various power control algorithms designed for 5G networks, focusing on both traditional and
advanced methods, including centralized, distributed, and machine learning-based approaches. The
main goals of writing this paper are to categorize existing power control algorithms used in 5G
networks. To carry out a detailed analysis of the mathematical foundations and working principles
behind these algorithms. The performance of various power control techniques is evaluated through
measurements, numerical simulations and real-world data. The study includes a systematic
analytical review on power control algorithms, identifying key approaches and their applications in
5G networks and power measurement, optimization and energy efficiency. Analysis examines
centralized algorithms, distributed algorithms such as distributed power control (DPC), and
advanced machine learning-based techniques, especially reinforcement learning (RL). Each
algorithm is mathematically formulated with detailed derivations of key equations and conditions
for optimal power settings. The performance of these algorithms is evaluated through simulations
and appropriate measurements using realistic network scenarios and parameter settings.

B.4.4. Angelov K., P. Kogias, N. Manchev, S. Sadinov, Development of a Universal Integrated
Monitoring System for Communication Networks, 2024 5th International Conference on

2




Communications, Information, Electronic and Energy Systems (CIEES), Veliko Tarnovo, Bulgaria,
2024, pp. 1-5, ISBN 979-8-3503-5286-3, DOI: 10.1109/CIEES62939.2024.10811395. (Scopus)

Pe3ome:

CucremMuTe 32 MOHUTOPHUHT ca HAOOP OT TEXHUYECKH CPEACTBA, KOUTO HEMPEKHCHATO HAOJI01aBaT
U crOmpaT mHpOpMaIMs B KOMYHUKAIIMOHHA MpEXa, Bb3 OCHOBAa Ha aHAIW3 HA CTAaTHCTHYECKU
JaHHU, C 1] uaAeHTUGUIIMpaHe Ha Me()EeKTHU WU HENPAaBUIHO (DYHKIIMOHUPAIIH BB3JIM U IIPOLIECH
U TpeaynpexiaBaHe Ha OTroBopHuTe Jynia. OCHOBHATa II€J1 HAa Ta3W CTaTHs € Ja MNPEeJCTaBU
pa3pabOTBaHETO HA XapAyepHO MHTErpHpaHa CHUCTEMa, MOHTHpPAaHA B IIacH 3a Brpaxkaane B 19"
KOMyHI/IKaI_II/IOHeH H_IKa(l), KOSTO ITO3BOJIsSIBA MOHI/ITOpI/IHI‘ Ha C’pr’prOTO IIOMCIICHHUE, B KOCTO CC€
HaMHpa, MOCPEACTBOM BIPaJICHU CEH30PH, KAKTO U MOHUTOPUHT HAa BHHIITHU MPEXHU U CUCTEMHU OT
pasnuyeH Tl (O€3KMYHHM, ONTUYHHM U Jp.) U C PA3IUYHO NpenHazHadeHue. [IpumoxxumocTtra u
(YHKIIMOHATHOCTTA Ha pa3paboTeHaTa HHTETPUpPaHa CHCTEMa 332 MOHUTOPUHT Ha KOMYHUKAIIMOHHU
MPEXH € ICMOHCTPUPAHA Upe3 HIKOJIKO IpUMepa 3a yIoTpeda, MpeICTaBeH! B CTATHUATA.

Abstract:

Monitoring systems are a set of technical tools that continuously monitor and acquire information in
a communication network, based on the analysis of statistical data, in order to identify faulty or
malfunctioning nodes and processes and to alert the responsible persons. The main objective of this
paper is to present the development of a hardware integrated system, mounted in a chassis for
embedding in a 19" communications cabinet, which allows the monitoring of the server room in
which it is located, by means of built-in sensors, as well as the monitoring of external networks and
systems of different types (wireless, optical, etc.) and with different purposes. The applicability and
functionality of the developed integrated system for monitoring communication networks is
demonstrated through several use cases presented as examples in the paper.

B.4.5. Angelov K., N. Manchev, R. Pasarelski, H. Stoycheva, IoT Based Vehicle Tracking System
in Smart City Concept, 2024 XXXIII International Scientific Conference Electronics (ET), Sozopol,
Bulgaria, 2024, pp. 1-5, ISBN 979-835037644-9, DOI: 10.1109/ET63133.2024.10721533,
(Scopus).

Pe3rome:

To3un npoknax mnpencTaBss NPOEKTUPAHETO M BHEAPSBAHETO HA MHTEIMICHTHA CHUCTEMa 3a
npociieAsiBaHe U HaOII0IeHUe Ha MIPEBO3HU CpeACTBa B peanHo BpeMe. [lnardopmara e Gazupana
Ha npuioxeHuero Ha LoRa TexHomorusta kato 0e3kHYHAa KOMYHUKAIIMOHHA MHPPACTPYKTypa B
KOHIICIIIIUsATAa 3a IoT m wuHTEIUTEHTHH TpaaoBe. KOMYHI/IKaHI/IHTa HN3UCKBA MUW3NpallaHE Ha
uHpopmanus npe3 LoRaWAN ot npeBo3HUTE cpeAcTBa /10 HUI030BE, KOUTO CIIE]] TOBA sl IpeaaBaT
710 KOHTPOJIHUSI LEHTBP YpE€3 UHTEPHET.

Abstract:

This paper describes the design and implementation of a smart system for vehicle tracking and
monitoring in real time. The platform is based on the application of LoRa technology as a wireless
communication infrastructure in the concept of IoT and Smart Cities. Communication requires
sending information over a LORaWAN from the vehicles to gateways, which then transmit it to the
control center via the Internet.

B.4.6. Manchev N., K. Angelov, S. Sadinov, P. Kogias, Planning and Research of Long-Range
LoRaWAN Radio Coverage for Large Areas with Complex Terrain, Journal Engineering
Proceedings (MDPI), E-ISSN:2673-4591, 2024, Volume 70 (Issue 1), Article number 43,
https://doi.org/10.3390/engproc2024070043, pp.1-10. (Scopus, SJR = 0,205)

Pesrome:

[Ipu u3rpaxaaHeTro Ha eHepruiHO ePeKTUBHU KOMYHUKAIIMOHHU Tutatdopmu 3a [oT e Heobxoaumo
MIPEABAPUTEIIHO Ja C€ IUIAHUpAT DPEAMLA JEHUCTBUs, CBBbP3aHU C PATUONOKPUTHETO, U Ja CE€
OPEIBUAAT BB3MOXKHH INPOOJIEMH, KOMTO TpsOBa Ja ObJaT pPELIeHU Ipeau H3rPaxJaHeTo Ha
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wiatgopmara. Thit KaTo HETUAT TpaduK HA TaHHM ce MpenaBa 0e3KUIHO, TOU TPsAOBa ja OCUTypsiBa
HAJISKJIHO W KadyecTBEeHO paauonokpurtue. [nmanupanero nHa LoRaWAN koMmyHHKanus Ha AbJTH
pa3CTOSIHUSI B OTKPUTU MPOCTPAHCTBA ChC CJIOKEH TEpPEH € MpeAu3BHKATENHa 3a7ada, KOSATO €
CBBbP3aHa C MPABUJIHOTO OMNpEJEIsTHE Ha MECTOIOJOKCHHETO W BHCOYMHATA HA IUITI03a, BHJA Ha
MPUEMO-TIPE/IaBaTeTHUTE aHTeHU. B Ta3u cratus ce pas3riiex/a IJIaHUPAHETO U W3CIIEJIBAHETO Ha
TaKbB THI PAIUOTIOKPUTHE. 3a OLIEHKA ca M3MOJI3BAaHU CJIICIHUTE METOAM: OIpeAC/ITHe Ha 00XBaTa
Ha MMOKPUTHE U U3MEPBAHE Ha MapaMeTPUTE Ha CUTHAJIA, KaTO CE€ B3€ME MPEIBUJI UyBCTBUTEITHOCTTA
Ha TPUEMHHUKA, KOHTPOJ HAa KOMYHHUKAIMOHHHUTE IapaMeTpH; HM3MEpPBaHUS W aHAIU3 C Ie
OTKPUBAHE U OTCTPAHSIBAHE HA CHIECTBYBAIIM CMYIIECHUS U TPOOIEMHU.

Abstract:

When building energy-efficient communication platforms for 10T, it is necessary to plan in advance
a number of actions related to radio coverage and to anticipate possible problems to be solved
before building the platform. Since all data traffic is transmitted wirelessly, it should provide
reliable and quality radio coverage. Planning long-distance LoRaWAN communication in outdoor
areas with complex terrain is a challenging task, which is related to the correct determination of the
location and height of the gateway, the type of transceiver antennas. This article discusses the
planning and research of such type of radio coverage. For evaluation, the following were used:
determining the coverage range and measuring the signal parameters, taking into account the
receiver sensitivity; control of communication parameters; measurements and analysis in order to
detect and eliminate existing disturbances and issues.

B.4.7. Tomov M., K. Tramantzas, D. Kazolis, K. Angelov, B. Arsov, Local Two-Way Amplifying
System for Mobile Networks, 2024 5th International Conference on Communications, Information,
Electronic and Energy Systems (CIEES), Veliko Tarnovo, Bulgaria, 2024, pp. 1-5, ISBN 979-8-
3503-5286-3, DOI: 10.1109/CIEES62939.2024.10811130, (Scopus).

Pe3rome:

Temara Ha Ta3u myOMUKaIus € MpeACTaBsIHe Ha crenuduyueH ITu3ailH U aHaIu3 Ha e()eKTUBHOCTTA
Ha JBYINOCOYHA yCHJIBala cucrema, paspadorena 3a moownHu LTE (4G) mpexu B 4ecTOTHUS
muanazoHn ot 1720 MHz no 1890 MHz. Hacrosmoro wu3cieaBaHe Npoab/KaBa HaesITa 3a
BHEJpsSIBAHE HA YCWJIBAILL CUCTEMH, MHCTAIMPAHU B JIOKAJIHU PallOHU OKOJIO MAJIKU cela che ci1ado
nokputue Ha LTE (4G) curnana. Hacrosmusar qu3aiiH n3nonsBa JABe yCUIBaIly ,, iuHun. Ennara e
npenHasHauyeHa Ja yiaoBu RF curnana ot Haii-Onm3karta 0a3oBa CTaHIMs, Ja IO YCWIN U Ipenaje,
OCUTYpSIBaKH MPUEMIIMBO HUBO HAa TIOKPUTHE HA CHTHAJa B 30HaTa OKOJIO MOOUITHOTO YCTPOUCTBO.
Bropara e npeaHa3HaueHa /1a yCUIM U IPeajie CUTHajga OT MOOMIIHOTO YCTPONCTBO 0OpaTHO KbM
cpiata 6a3oBa craniusa. OCHOBHATA 1€ HA TO3M KOHKPETEH JU3aifiH € Ja ce MOCTUTHE 3HAYUTEIHO
o100peHne Ha CKOPOCTTa Ha Mpe/laBaHe Ha JaHHu, u3nonspaiiku moounHara LTE (4G) Bpb3ka.

Abstract:

The subject of this publication is a presentation of a specific design and efficiency analysis of a
two-way amplifying system developed for LTE (4G) mobile networks in the frequency range of
1720 MHz to 1890 MHz. The present study continues the idea for implementation of amplifying
systems installed in a local areas around small villages with a weak LTE (4G) signal coverage. The
present design applies two amplifying “lines”. One is intended to catch the RF signal from the
nearest base station, to amplify and transmit it assuring an acceptable signal level coverage over the
area surrounded the mobile device. The second one is to amplify and transmit the signal from the
mobile device back to the same base station. The main goal of that particular design is to achieve a
significant improvement of the baud rate of the data transmission using the mobile LTE (4G)
connection.

B.4.8. Stoycheva H., D. Kazolis, C. Tramantzas, K. Angelov, S. Sadinov, Chaotic Masking via
Synchronization System based on Combined Type of Synchronization and Novel Hyperchaotic
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Model, 2024 5th International Conference on Communications, Information, Electronic and Energy
Systems (CIEES), Veliko Tarnovo, Bulgaria, 2024, pp. 1-6, ISBN 979-8-3503-5286-3, DOI:
10.1109/CIEES62939.2024.10811438, (Scopus).

Pesome:

To3u nokiag mpencraBs CUHTE3 U IPWIOKEHUE HA XUIIEPXaOTHYHA CUCTEMA 3a CUHXPOHHM3ALUs 3a
CUTypHa KOMYyHHMKalMs, M3I0JI3Ballla XaoTU4YHO MackupaHe. [Ipoektupana e cxema 3a
CUHXPOHU3ALMA MEXKIY /1Ba UACHTUYHY HOBU MaTEMaTUYECKH MOJIE]a HA XUIIEPXaOTUYHU CUCTEMU
OT 4eTBbpTU pel. M30paHusT TUD CHUHXpOHM3alMs KOMOMHHpA INPOEKTUBHA, MapruHalHA |
XxuOpuaHa XaoTHYHa cUHXpoHu3anus. CHHTEe3Upa ce aKTHMBHO yIpaBieHHE, 0a3upaHo HA BTOPUS
3aKOH 3a crabmiHocT Ha JlsmyHoB. CxeMaTa 3a CHHXpOHHM3aLus € u3cieaBaHa B cpeaa Simulink, a
rpaduuHUTEe pe3ynTatd ca mnokazaHu ¢ nomomra Ha MATLAB. To3u moxxon moBHIIaBa
CUTYpHOCTTA M €(eKTUBHOCTTA Ha IIPEIaBaHETO Ha JaHHU, Thil KaTO 4yBCTBUTEIHA UH(OpMALUS €
CKpUTa B XAOTHYEH CUTHAJ, KOETO IpaBU HEOTOPU3UPAHOTO JeKoaupaHe TpynHo. OCHOBHHTE
(GYHKIMOHATHU 3aBUCUMOCTH M IOJIY4YEHHUTE TIpaUUyHM NPEACTAaBSIHUSA II0Ka3BaT, 4e TO3HU
KOMOWHUpAaH METOJ 3a CHHXPOHHM3AllUs, KOraro € HHTETPHpaH C XUIEPXaoTHYHA CHUCTEMA,
ocurypsiBa e(eKTUBHO M HAJEKIHO PELICHUE 332 KpPUITHpaHE, KOETO U3bpkKa Ha HIAKOU LIYMOBH
CMYILIEHHS, OCUTYpsIBalKM CHUTYpHO M €(HUKacHO IpeJaBaHe€ Ha [JaHHU II0 OTBOPEHU
KOMYHMKAI[UOHHU KaHaJIH.

Abstract:

This paper presents a synthesis and application of a hyperchaotic synchronization system for secure
communication using chaotic masking. Synchronization scheme between two identical novel
mathematical models of a fourthorder hyperchaotic systems, is designed. The chosen type of
synchronization combines projective, marginal and hybrid chaotic synchronizations. Active control
is synthesized, based on the second Lyapunov stability law. The synchronization scheme is studied
in Simulink environment, and the graphical results are displayed using MATLAB. This approach
enhances the security and efficiency of data transmission, as sensitive information is concealed
within a chaotic signal, making unauthorized decoding challenging. The main functional
dependencies and the obtained graphical representations demonstrate that this combined
synchronization method, when integrated with a hyperchaotic system, provides an effective and
robust encryption solution that withstands some noise interferences, ensuring secure, efficient data
transmission across open communication channels.

B.4.9. Sadinov S., P. Kogias, K. Angelov, M. Malamatoudis, A. Aleksandrov, The Impact of
Channel Correlation on the System Performance and Quality of Service in 5G Networks, 2020 7th
International Conference on Energy Efficiency and Agricultural Engineering (EE&AE), Ruse,
Bulgaria, 2020, pp. 1-4, ISBN 978-1-7281-0362-4, DOI: 10.1109/EEAE49144.2020.9278982,
(Scopus).

Pesrome:

B cnenBamoro nokonenne 5G MpexH, XeTEPOreHHUTE MPEXH CE U3I0JI3BAT IIUPOKO 32 MOCTUTaHE
Ha TO-TOJIIMO IPOCTPAHCTBEHO pa3HooOpazue. OT 1apyra cTpaHa, ce€ O4YakBa JECETKU XWISAU
yCTpOMCTBa J1a 0BT CBbP3aHU KbM MHTEPHET U TAXHATa I'bCTa KOHIEHTpAlKs B JAaJieHa 00JacT e
¥MMa 3HAYUTESTHU MOCIEIUIU BBPXY IMOJI3UTE OT MPOCTPAHCTBEHOTO pa3HOOOpasue, KOETO IIe ce
OTpa3y Ha LAJOCTHATa IPOU3BOJUTENHOCT. Ta3yu craTus pasriieXk/Ja CTENEHTa Ha BIMSHUE, KOSITO
KOpenanusiTa Ha KaHaJUTe MOXKE Ja OKaXe BbpPXY MPOU3BOAUTEIHOCTTA HA IPOTOKOJIUTE
(xoonepatuBan MAC npotokoinn), npuioxumu B 5SG Mpexxu. Hsixou epextn Ha puznyeckus ciou,
U TO-CIEHUANHO BJIMSHHETO Ha KOPEIMPAHOTO 3aC€HYBAHE BBPXY IPOU3BOJUTEIIHOCTTa Ha
cucremara u QoS, ca oueHenu c nomoura Ha Monre Kapio cumynanuu.

Abstract:
In the next-generation 5G networks, Heterogeneous Networks are widely used to achieve greater
spatial diversity. On the other hand, tens of thousands of devices are expected to be connected to the
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Internet and their dense concentration in a given area will have significant consequences on the
benefits of spatial diversity, which will affect the overall performance. This paper examines the
degree of influence that channel correlation may have on the performance of the protocols
cooperative MAC protocols, applicable in 5G networks. Some effects of the physical layer, and in
particular the correlated shadowing impact on the system performance and QoS is evaluated using
Monte Carlo simulations.

B.4.10. Kogias P., K. Angelov, D. Daskalaki, S. Sadinov, M. Malamatoudi, Performance Analysis
of High-Speed Single Channel Transmission in Optical Communication Line, Journal of
Engineering Science and Technology Review (JESTR), Kavala Institute of Technology ISSN:
1791-9320, E-ISSN:1791-2377, 2019, pp. 17-21
(http://jestr.org/downloads/Speciallssue2020/fulltext19SE.pdf) (Scopus, SJR 0,189)

Pe3rome:

Ta3zu craTust u3cienBa U aHAIM3Upa IMPOU3BOJUTEIHOCTTa HAa BHCOKOCKOPOCTHA €/IHOKAHAJIHA
ONTUYHA KOMYHHUKAIIMOHHA Mpexka. M3crmeaBaHeTo € HM3BBPIICHO C IOMOIITa Ha pa3paboTeH
CUMYJIAIIMOHEH MOJIeNl. AHAJIM3BT € MPOBECH 3a TPU PA3IMYHU YECTO M3MOJI3BAHU MOJYJIAIIMOHHU
dopmata — NRZ, RZ u CSRZ u npu Tpu pa3inuHud OUTOBU CKOPOCTH B ONTHUYHHS MpeAaBaTesieH
kanan - 10, 20 u 40 Gbps. HaGop oT cumynanuu mpenocTaBsi ONTUMAIHO PEIICHHE 3a HUBOTO Ha
MOIIIHOCT Ha ONTHUYHUS MpEIaBaTell, KAKTO M 3a C€HEPrUHUTE U CHEKTPATHUTE XapPaKTEPUCTUKH.
Cucremata e aHanu3upaHa M oneHeHa mo oTHomeHue Ha BER, Q-dakrop, mupHa Ha oTBOpa Ha
OKO-JIharpamara M CIeKThpP Ha ONTUYHUS CUTHAIL.

Abstract:

This paper studies and analyzes the performance of a high-speed single-channel optical
communication network. The study is performed using a developed simulation model. The analysis
is conducted for three different commonly used modulation formats — NRZ, RZ and CSRZ and at
three different bit rates in the optical transmission channel - at 10, 20 and 40 Gbps. A set of
simulations provides an optimal solution for the optical transmitter power level, as well as the
energy and spectral characteristics. The system is analysed and evaluated in terms of BER, Q-
factor, eye-opening factor and optical signal spectrum.

I'pyna I'.7. Hayuyna myOnukanusi B U31aHUs1, KOUTO ca pe)epMpPaHu U MHACKCHPAHH B
CBETOBHO M3BeCTHU 0a3U OT JaHHU ¢ HAy4YHa MH(opMaus

I'.7.1. Stoycheva H., G. Mihalev, S. Sadinov, K. Angelov, Implementation of Chaotic
Synchronization and Artificial Neural Networks in Modified OTP Scheme for Image Encryption
(2025) Journal of Imaging, Vol. 11, Issue 4, art. no. 121, 2025, ISSN 2313-433X, pp. 1-31, DOL:
10.3390/jimaging11040121, (Scopus, WoS, IF 3,3).

Pe3rome:

Ta3u cratus mpencrtaBs MoAuQUIMpaHa cXeMa 3a KPUIITUPAHE Ha M300pakeHHs, Oa3upaHa Ha
anmroputbMa OTP (One-Time Pad), chcTosima ce OT XaoTWYHA CHHXPOHM3AIUS U W3KYCTBEHU
HeBpoHHU Mpexku (ANN) 3a momgoOpeHa curypHocT u edektuBHOCT. Cxemara U3Moi3Ba XaoTHYHA
CUHXpOHU3aIMs, 0a3upaHa Ha yIrpaBjeHHE ¢ oOpaTHa BpbB3Ka, 3a Jla Ch3JaBa CIOKHU U YHUKAITHU
KiIo4oBe 3a kpuntupane. OcBeH ToBa, ANN ce M3mos3BarT 3a anpoOKCMMUpPAHE Ha BPEMEBU
(GbyHKIMH, Ch37aBallKil HEBPOHEH KJIIOY 3a KOJMpaHe, KOETO J00aBs JOMBIHUTEICH CIONU CII0KHOCT
KbM Ipolieca Ha kpuntupane. [Ipennoxkenara cxemMa UHTErpupa CTaTUYHHU, XaOTUYHU U HEBPOHHU
KJIFOYOBE B MHOTOCJIOHHA CTPYKTYpPa, OCHUTYPSIBAHKH BHCOKA YCTOMYHUBOCT CPEITy CTAaTUCTHYCCKU H
kpuntorpacku ataku. PesynratuTe Tmoka3BaTr, 4Ye MpEAJIOKEHATa METOJOJIOTHS TOCTHra
CTOMHOCTH Ha EHTPONHUsTa, ONHM3KH JI0 TEOPETUYHHS MaKCUMyM, e(EeKTHBHO pa3pyliaBa
KOpenalusiTa MEXJIy MUKCEIUTe U JIEMOHCTPHpPAa BUCOKAa YYBCTBUTEIHOCT KbM BapHUallMM BbB
BXoJnHUTE aAaHHU. [lpermoxeHara cxema MOKa3zBa MHOTO J00pa OCHIIECTBUMOCT KAaKTO I10
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OTHOIICHHE Ha CUTYPHOCTTA, Taka M Ha €(PEKTHBHOCTTA, KOETO JaBa HAJASKIHO peEIIeHHE 3a
CUTYpHO IIpeJaBaHe M CbXpaHEHME Ha u3o0paxeHusd. ToBa € J0Ka3aHO OT IPOy4YBaHE Ha
YCTOMUYMBOCTTA HA Pa3NMYHU KpUOTOrpadCKM aTrakd, KaTo araka ¢ rpyba cuia, audepeHuuanna
aTaka, aTaky C IIyM U U3ps3BaHe Ha JJaHHH, YyBCTBUTEIHOCT Ha KJIIOYa U U3YMCIUTEIHA CI0XKHOCT.

Abstract:

This paper presents a modified image encryption scheme based on the OTP (One-Time Pad)
algorithm, consisting of chaotic synchronization and artificial neural networks (ANNs) for
improved security and efficiency. The scheme uses chaotic synchronization based on feedback
control to create complex and unique encryption keys. Additionally, ANNSs are used to approximate
time functions, creating a neural encoding key, which adds an additional layer of complexity to the
encryption process. The proposed scheme integrates static, chaotic, and neural keys in a multilayer
structure, providing high resistance against statistical and cryptographic attacks. The results show
that the proposed methodology achieves entropy values close to the theoretical maximum,
effectively destroys the correlation between pixels, and demonstrates high sensitivity to variations
in the input data. The proposed scheme shows very good feasibility in terms of both security and
efficiency, which gives a reliable solution for secure image transmission and storage. This is proven
by a study of resistance to various crypto—graphic attacks such as brute force attack, differential
attack, noise and data cut attacks, key sensitivity, and computational complexity.

I'.7.2. Mihalev G., H. Stoycheva, S. Yordanov, K. Ormandzhiev, S. Ivanov, K. Angelov, S.
Sadinov, Synthesis of Robust Control for a Class of Nonlinear Systems With Parametric
Uncertainties Through Modified Input-Output Linearization via Feedback With Linear-Nonlinear
Decomposition, Journal of Control Science and Engineering, 2025, ISSN:1687-5257, pp. 1-30.
(accepted, in print) (Scopus, WosS, IF 0,3)

Pe3iome:

CTaTI/ISITa OIThucCBa HpOMfIHa Ha TpaI[I/IIII/IOHHI/Iﬂ METOO 3a J'[I/IHeapI/ISaIII/ISI Ha BXOIOHO-HU3XOJHATa
oOpaTHa BpB3Ka 4Ype3 TMpUIaraHe Ha JHUHEHHO-HEMWHEHHO paszlaraHe Ha CHCTEMa.
MoauduiupanusT METO TT03BOJISIBA MOTyYaBaHETO HA EKBUBAJICHTEH JTMHECH MOJIEN HA CHCTEeMaTa
[P HaJW4yue Ha MapaMETPUUYHU HEONPEAEIIEHOCTH U cMyllueHus. [IpencraBeHn ca TEOpETUYHUTE
OCHOBH Ha MOI[I/I(l)I/IKaIII/ISITa, KaKTO U HeﬁHHTe TIOJIOKUTCIIHU ACIICKTHU U OFpaHI/I‘IeHI/ISI. BKJ’IIO‘IGHI/I
ca HSIKOW MPUMEPH, AEMOHCTPUPAILN MPUIOKEHUETO HA MOIUPUIIUPAHUS METOJl KbM CHUCTEMHU OT
BTOPU U TpPETH pej IpH HaJU4he Ha IMapaMeTpUUYHH HeompeseseHOCTH. JIuHelWHu poOacTHH
YCTPOMCTBA 3a yIpaBJ€HHE ca MOJy4YeHHU upe3 npuinaradHe Ha Hoo cuntes. HanpaBen e aHanu3 Ha
HOMHUHAJHATa M poOacTHa CTaOWIIHOCT, KAKTO M Ha KadecTBOTO Ha cucrtemute. [Iporecute Ha
MpexoJ Ha OpWUTHMHAllHATa HENWHEHHa W JIMHeapu3upaHa cUcTeMa ca rpa@uuHO CpPaBHEHU C
HOJ'Iy‘IeHI/ITe ynpaBneHI/m.

Abstract:

The article describes an alteration of the traditional method of input-output feedback linearization
by applying a linear-nonlinear decomposition of a system. The modified method makes it possible
to obtain an equivalent linear model of the system in the presence of parametric uncertainties and
disturbances. The theoretical fundamentals of the modification are presented, as well as its positive
aspects and limitations. Some examples are included demonstrating the application of the modified
method to second and third order systems in the presence of parametric uncertainties. Linear robust
control devices are obtained by applying Hoo synthesis. Analysis about the nominal and robust
stability, and about the quality of the systems have been made. The transition processes of the
original nonlinear and the linearized systems are graphically compared with the controls acquired.

I'.7.3. Angelov K., P. Kogias, R. Pasarelski, Application and Performance Analysis of LoRa End
Devices for Monitoring of Indoor Lighting Systems, 2023 XXXII International Scientific
Conference Electronics (ET), Sozopol, Bulgaria, 2023, pp. 1-5, ISBN 979-8-3503-0200-4, DOI:
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10.1109/ET59121.2023.10279194, (Scopus).

Pe3rome:

To3u goknaj pa3riaexia BHEAPSIBAHETO HA CHEPTUWHO e()eKTUBHA TECHOJICHTOBA KOMYHHKAIIMOHHA
Mpexa ¢ romsim ooxBaT (LoRa) B konmenmusaTa 3a Murepuer Ha Hemiata (IoT) 3a ynpaBnenue u
MOHHUTOPHHT Ha BBTPEITHH OCBETUTEIHH CHUCTEMH. 3a Ta3u Ien Osxa pa3paboTeHH, TeCTBaHU U
CpaBHEHHU TpU BapuaHTa Ha KpaiiHu LoRa ycrtpoiicTBa, koHbUTrypupanu Ha dyectora 868 MHz u
koe(umeHT Ha pasnpocrpanenue (SF 9), n3nons3Banu mo-CreruaiHo 32 MOHUTOPUHT Ha BBTPEIIHA
ocBeTuTeNHa cucreMa. [lonmydyenure pe3ynratu BKIIOUBAT OMpeesiHe HA MaKCUMaIHHs 00XBaT Ha
Mpexara (pa3CcTosiHMEe Ha KOMYHHKAIUs), BPEMETO 3a JIOCTaBKa Ha MakeTh W HUBOTO Ha RSSI
CUTHaJa.

Abstract:

This paper examines the implementation of an energy-efficient narrowband long-range (LoRa)
communication network in the Internet of Things (IoT) concept for management and monitoring of
indoor lighting systems. For this purpose, three variants of LoRa end devices configured at
frequency 868 MHz and Spreading Factor (SF 9), used in particular for an indoor lighting system
monitoring, were developed, tested and compared. The obtained results include determining the
maximum network range (communication distance), packet delivery time and RSSI signal level.

I'.7.4. Manchev N., K. Angelov, B.Karapenev, Provision and Assessment of Wireless Coverage
and Communication Range of a LoRaWAN Network in an Urban Environment, 2023 XXXII
International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2023, pp. 1-5, ISBN 979-
8-3503-0200-4, DOI: 10.1109/ET59121.2023.10278639, (Scopus).

Pesrome:

LoRaWAN wpexure craBaT BC€ MO-NOMYJSAPHH HIpPU M3TPAKAAHETO HA KOMYHHKAIMOHHU
wiardopmiu 3a loT npunoxenus. ToBa € TeCHOIEHTOBAa KOMYHUKALNS, KOATO C€ U3I0JI3Ba aKTUBHO
npu BHenpsiBaHeto Ha loT um wmuaycrtpuanHu [oT Mpeku B HMHTEIMIEHTHU TNPWIOXKEHHUS U
m1aTGopMH 3a MHTEIUINeHTHU rpajgoBe U (adpuku. [IpuBnekarenHocTTa Ha Ta3W TEXHOJIOTUS Ce
CbCTOM BBB BB3MOJKHOCTTA 3a HAJAEKAHO IPENAaBaHE HA JaHHU C HUCKM CKOPOCTH Ha JIBJITU
Pa3CTOSIHUSL TIPU M3KIIOYUTEHO HUCKM HHMBA Ha MOIIHOCT Ha CHUTHaja, BKIIOYUTEIHO B CHUIIHO
OIyMHH cpeaud 3a IpenaBaHe. KIllOUOB MOMEHT IIpM IPOEKTHUPAHETO € IIJIaHMPAHETO Ha
ONTHMAaJHATa 30Ha 3a OCUTYpsIBaHE Ha HAJIeXKJAHO PaJHONOKPUTHE 32 TECHOJIEHTOBO INpPE/JIaBaHe Ha
JaHHU B MpeXarTa, Bb3 OCHOBa Ha CHeUM(UKHUTE Ha CHOTBETHOTO NHpuiiokeHue. Pasrnmexna ce
CUMYJIAIIMOHHO IIPOTHO3HMPAaHE U aHAJIU3 Ha PAIMONIOKPUTHETO 3a ONpeAesiHE HA MaKCUMAaIHUS My
oOxBat. Pe3ynrature ce cpaBHsABAT ¢ pealHd U3MEPBaHUS 3a ChlllaTa 30Ha HAa PaJMONOKpPUTHE, 32
Jia ce OlleHH e()eKTUBHOCTTA Ha Mpe/iaBaHe Ha JaHHU M Jia ce OLEHH KauyecTBOTO Ha yciyrara.

Abstract:

LoRaWAN networks are becoming increasingly popular in building communication platforms for
IoT applications. It is a narrowband communication that is actively used in the deployment of loT
and industrial [oT networks in smart applications and platforms for intelligent cities and factories.
The attractiveness of this technology lies in the possibility of reliable data transmission at low
speeds over long distances at extremely low signal power levels, including in highly noisy
transmission environments. A key design point is the planning the optimal area to provide reliable
radio coverage for narrowband data transmission in the network based on the specifics of the
respective application. A simulation prediction and analysis of the radio coverage to determine its
maximum range is considered. The results are compared with real measurements for the same radio
coverage area in order to evaluate the data transmission efficiency and evaluate the quality of
service.

I'.7.5. Pasarelski R., K. Angelov, K. Postagian, S. Sadinov, Implementation and Analysis of a
Customized Encryption Algorithm in 5G Networks for Educational Purposes, 2023 4th
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International Conference on Communications, Information, Electronic and Energy Systems
(CIEES), Plovdiv, Bulgaria, 2023, pp. 1-5, ISBN 979-8-3503-3691-7, DOI:
10.1109/CIEES58940.2023.10378834, (Scopus).

Pe3rome:

Curypuocrra Ha 5G MpeXuTe BKIIOYBA KOMOMHAIMS OT MEXaHU3MH 3a KpHUITHPAHE,
YAOCTOBEpsIBAHE W KOHTPOJ Ha JIOCThIIA 3a 3allliTa Ha JaHHUTE U TapaHTHpaHE Ha IIeJIOCTTa U
MOBEPUTETHOCTTa HAa KoMyHHKauaTa. Kpuntupanero, kato AES, urpae BakHa poJisi B 3amurara
Ha MOBEPUTETHOCTTA U IIEJIOCTTA HA JaHHUTE, npefaBanu npe3 SG mpexu. Llenta Ha cratusra e na
ce TPOEKTHpa NEPCOHAIM3MPAH AITOPUTHM 32 KPUNTHpaHE 3a OOpa3oBaTeNHH IENUM U Ja ce
Mpe/CTaBu Mo-MoApoOHAa HUMIUIEMEHTAIUsl, KOSTO cjelBa TOYHO crenudukanusarta Ha AES.
[IpoekTupaHeTO Ha MEPCOHAIU3UpPaH aNropuThM 3a Kpunrtupase AES ¢ umiuiemenTtanus Ha AES-
128 kpunrtupane B pexkxum Cipher Block Chaining (CBC) u pasmupsiBane Ha KJtoua MOXeE Jia ce
CUMTa 32 OCHOBEH INPUHOC M TOCTHTHAT pe3yiTar. 3a IeTUTe Ha 3ajJadara HU3I0JI3BaxMe
oubnuotekara pycryptodome u cr3namoxme Python ckpunt 3a AES-128 xpuntupasne.

Abstract:

The security of 5G networks includes a combination of encryption, authentication and access
control mechanisms to protect data and ensure the integrity and confidentiality of communication.
Encryption, such as AES, plays an important role in protecting the privacy and integrity of data
transmitted over 5G networks. The purpose of the paper is to design a custom encryption algorithm
for educational purposes and to present a more detailed implementation that follows the AES
specification exactly. The design of a custom AES encryption algorithm with implementation of
AES-128 encryption in Cipher Block Chaining (CBC) mode and key expansion can be considered
as the main contribution and achieved result. For the purpose of the task, we used the pycryptodome
library and created a Python script for AES-128 encryption.

I'.7.6. Pasarelski R., G. Petrov, T. Pasarelska, K. Angelov, Neural Network Architecture to Predict
Radio Wave Attenuation in a 5G Network, 2023 31st National Conference with International
Participation (TELECOM), Sofia, Bulgaria, 2023, pp. 1-5, ISSN 2837-5246, DOI:
10.1109/TELECOM59629.2023.10409697. (Scopus)

Pesiome:

[lenTa Ha TOBa MU3CIIEIBAHE € J1a C€ BHEAPAT HEBPOHHHU MPEKHU 3a MIPOTHO3UPAHE HA 3aTUXBAHETO HA
paguoBbIHUTE B SG MpPEXH, KaTO C€ CHOPABAT C MPEAU3BUKATEIICTBATA HA PA3NpPOCTPAHEHUETO HA
CIIOXHW BBIHM MU C€ ONTUMH3UpA TMPOU3BOJUTEIHOCTTa HA MpeXKara B TPAACKUTE DPANOHH.
W3cnenBanero pa3paboTu MojEN Ha HEBPOHHA MpeXka, U3MOJI3BalKU TOTOBU 3a ynorpeda Mojaenu
Ha Python 3a nenure Ha 5G Mpexu. MoaenbT KOMOMHHMpA MPOCTPAHCTBEHU JAHHU, MOTYYSHH C
MTOMOIIITa HA KOHBOIIOIIMOHHU HEBpOHHH Mpeku (CNN), ¢ mocneioBaTeIHA TaHHH, AaHATU3UPAHH C
MOMOIITa Ha MpeXu ¢ Abira kpatkocpoyHa mamer (LSTM). Toa uscneaBane gompuHacs 3a
ontuMu3anuiITa Ha 5G Mpexu upe3 BBHBEXKIAaHE HAa MHOBATHUBEH IOAXOJ 3a MPOTHO3MpAHE Ha
3aTUXBAHETO HA PaJIMOBBIHUTE.

Abstract:

The purpose of this study is to implement neural networks to predict radio wave attenuation in 5G
networks, addressing the challenges of complex wave propagation and optimizing network
performance in urban areas. The research developed a neural network model using ready to use
models in Python for the purpose of 5G networks. The model combines spatial data obtained using
convolutional neural networks (CNN) with sequential data analyzed using long short-term memory
(LSTM) networks. This research contributes to the field of 5G network optimization by introducing
an innovative approach for radio wave attenuation prediction

I'.7.7. Angelov K., S. Sadinov S., System for remote visualization and control of data from low
voltage power supply grids, AIP Conference Proceedings, Vol. 2570, art. no. 020015, pp. 1-6, 18
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August 2022. ISSN 0094243X, DOI: 10.1063/5.010012. (Scopus, SJR 2021 - 0,189)

Pe3rome:

OcHoBHATa IIeJ HA Ta3W CTAaTUsA € Ja NPEJCTaBH pa3padOTBaHETO HA CHUCTEMa 3a W3MEpBaHe,
BHU3YyaJM3alusi U KOHTPOJ Ha EJIEKTPUYECKH U HEEeJEeKTPUYECKU MapaMeTpd Ha HUCKOBOJITOBU
eliekTpo3axpanBany Mpexu. Cucremara € paspaboTeHa B KOHIENIUATa Ha VIHTepHET Ha HemaTta
(IoT) u Uanyctpus 4.0. Cucremara ¢ 6a3upaHa Ha enekrpomepa Satec PM 135, unmycrpuannara
BrpajieHa cucrtema 3a oOpabdorka Ha manHu rBOX 510 u waayctpuanaus Ethernet momyn 3a
nuctaniumoHHo ynpasienne EDAM-9000.

Abstract:

The main purpose of this paper is to present the development of a system for measurement,
visualization and control of electrical and non-electrical parameters of low voltage power supply
grids. The system is developed in the concept of the Internet of Things (IoT) and Industry 4.0. The
system is based on the Satec PM135 power meter, the rBOX 510 industrial embedded system for
data processing, and the EDAM-9000 Ethernet industrial remote control module.

I'.7.8. Sadinov S., K. Angelov K., P. Kogias, Influence of the efficiency of optical conversion
modules on the performance in passive optical networks, AIP Conference Proceedings, Vol. 2570,
art. no. 020017, pp. 1-5, 18 August 2022. ISSN 0094243X, DOI: 10.1063/5.0100141, (Scopus, SJR
2021 -0,189)

Pe3iome:

EI{HO OT OCHOBHUTC HpI/IJIO)KeHI/ISI Ha IMIAaCUBHHUTC OIITUYHH Bp’I)BKI/I (¢ I/I3HpaIIIaHCTO Ha CHUTHAJIN
Mexay ontuyHus yuHeeH TepmuHan (OLT) m omruunus mpexoB monayn (ONU), kouto ca
yCTpOfICTBa 3a CB’bp3BaHe KBbM OIITUYHA HpeHOCHa Mpe>1<a. B Ta3u OIITHYHA 4YaCT Ha Mpe>1<aTa,
MIPOM3BOJUTEIIHOCTTa HA CHUCTEMaTa MOXKE Ja Oblie OrpaHWYeHa WIM OT 3aryOuTe, WM, aKo
MpUEMEM, Y€ Bpb3KATa HE € OrpaHMYCHA OT CKOPOCTTAa HA W3TOYHUKA WU JETEKTOpa, OT
JUCTepCUsiTa Ha BIIAKHOTO. Bbmopeku TOBa, OpyrH BaXHH OrpaHUYaBalin (aKTOpU BBPXY
MIPOU3BOIUTEITHOCTTA Ha MpeKaTa ca: €(eKTUBHOCTTa HA ONTHYHUS MpeoOpazyBaresl B ONTHYHUS
npenaBaren Npu npeoOpa3dyBaHe Ha BXOJHUTE PaJMOYECTOTHU TOKOBE B ONTHYHH MOJIYyNAllMU Ha
MOIITHOCTTA " e(i)eKTI/IBHOCTTa Ha HpI/IeMHI/IKa HpI/I npeo6pa3yBaHe Ha OIITUYHUTEC MOI[YJ'IaIII/II/I Ha
MOIIHOCTTA B PaAMOUYECTOTEH M3XOAeH TOK. ClenoBaTeaHO, OCHOBHA 3ajlaya MpHU MPOEKTUPAHETO
Ha TacHWBHa ONTHUYHA BPB3Ka € Ja CE OINpeAesd MOJEPHUPAIIOTO BIUSHHE Ha €PEKTUBHOCTTA HA
npeoOpaszyBaluTe MOAYJIH BbPXY MapaMeTPUTE Ha BPb3KaTa.

Abstract:

One of the primary uses of passive optical links is sending signals between the optical line terminal
(OLT) and the optical network unit (ONU), which are all optical transmission network connection
devices. In this optical part of the network, the system performance can be limited either by the
losses or, assuming that the link is not limited by the source or detector speed, by the dispersion of
the fiber. Nevertheless, other important limiting factors on network performance are: the efficiency
of optical converter in optical transmitter in converting input radiofrequency currents into optical
power modulations and the efficiency of receiver in converting optical power modulations into
radiofrequency output current. Therefore, a major task when designing passive optical link is to
determine the moderating influence of conversion modules efficiency on link parameters.

I'.7.9. Angelov K., S. Sadinov, P. Kogias, Modelling and study of the downlink physical layer in
5G NR mobile network. 2022 International Conference on Communications, Information,
Electronic and Energy Systems (CIEES), Veliko Tarnovo, Bulgaria, 2022, pp. 1-4. ISBN: 978-
166549149-5, DOI: 10.1109/CIEES55704.2022.9990892 (Scopus).

Pe3rome:
Peanuctuunara onienka Ha npousBoautenHocTTa Ha SG NR u3nckBa cbBMECTUMH ChC CTAaHAAPTUTE
CUMYJIAIIMOHHMA MOJIeNd. B Ta3u cTaTus ce pasriexkaa CUMYJIAIMOHEH MOJIe] Ha (DM3UYECKHUs CIOU
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3a HU3XOAAIa Bpb3Ka, 0a3upan Ha MATLAB 5G NR. Omnucanu ca ocHOBHAaTa apXWTEKTypa Ha
CUMYJIAIIMOHHHUS MOJIEN ¥ OJIOKOBaTa apXUTEKTypa Ha MOJIETIUTE Ha MpeAaBaren U NpueMHuk Ha 5SG
NR. IIpeacraBeHUST MOJIEN CE U3IOJA3BA B aHAIM3a Ha MPOU3BOJUTEIHOCTTA Ype3 oueHka Ha BER
(Bit Error Rate), BLER (Block Error Rate) u mpomyckarentna cnocoOHOCT IIPH pa3JIMdyHU YCIOBHS B
npeaBaTelHUA KaHal. Pe3ynTatuTe ca NpeACTaBeHH W aHAJIM3UPAHH IPH IPOBEXKIAHE Ha
cuMysanusaTa ¢bC¢ W 0e3 aktmBupaHe Ha MexaHmsmute Ha HARQ (Hybrid Automatic Repeat
reQuest) u ipu paznmuunu croiiHocT Ha CQI (Channel Quality Indicator).

Abstract:

Realistic evaluation of 5G NR performance require standard-compatible simulation models. This
paper discusses the MATLAB 5G NR-based downlink physical layer simulation model. The basic
architecture of the simulation model and the block architecture of the 5G NR transmitter and
receiver models are described. The presented model is used in the performance analysis by
estimating BER (Bit Error rate), BLER (Block Error Rate) and throughput under different
conditions in the transmission channel. The results are presented and analysed when conducting the
simulation with and without enabling the mechanisms of HARQ (Hybrid Automatic Repeat
reQuest) and at different values of CQI (Channel Quality Indicator).

I'.7.10. Manchev N., K. Angelov, B. Karapenev, Energy Performance Analysis of LoORaWAN End
Device with Autonomous Power Supply, 2022 XXXI International Scientific Conference
Electronics (ET), Sozopol, Bulgaria, 2022, pp. 1-6, ISBN 978-1-6654-9878-4, DOI:
10.1109/ET55967.2022.9920213 (Scopus).

Pe3rome:

[Ipe3 nocneanute ronuan LoRaWAN (LongRange Wide Area Network) npuBsieue BHUMaHUETO Ha
OOIIHOCTTa, 3aHMMAaBalla Ce ChC CEH30PHH MPEKM W KOMYHHUKALUH U TAXHOTO TMPHIOKEHHE B
Wutepuer na nemata (IoT) u Unnyctpuanaus [oT. Ts e kioyoBa TEXHOIOTHUS B U3TPAKIAHETO HA
Low-Energy Wide Area Network (LPWAN), 3am1oTo ocurypsiBa HaJex/IHO Mpe/laBaHe Ha JJAHHU C
HUCKa MOIIHOCT. CBIIECTBEH MOMEHT U MPEAU3BUKATEICTBO MPU IPUIIATaHETO HA Ta3U TEXHOJIOT U
€ OCHUIypsSBaHETO Ha MaKCHMajlHa aBTOHOMHOCT Ha KkpaiHute LoRaWAN ycrpoiicTBa upe3
MIOCTUTaHE Ha BB3MOXKHO Hail-HUCKAa KOHCyMallusl Ha €HEeprus B PEKUM Ha 3aClUBaHE U AKTUBEH
PeXUM M THhPCEHETO Ha €(QEKTUBHU pElIeHHs 3a 3axpaHBaHe. B Ta3u cratusg € mpeyiokKeHO U
U3CIEABAaHO pELIEHHE 3a aBTOHOMHO 3axpaHBaHe Ha KpaiiHo LoRaWAN yctpoiictBo ¢
(¢oTOBONITAaNYEH MaHEd U ONTHUMU3MpPAaHE Ha KOHCYyMallMsITa HAa €HEpPrusl B pa3judyHU PEKUMHU Ha
pabota. Pa3paboTeHa e cucremMa 3a MOHUTOPHUHI, aHAIM3 U BU3yalU3alls HAa KOHCyMalusATa Ha
KpalHH yCTpPOWCTBA.

Abstract:

In recent years, LoORaWAN (LongRange Wide area Network) has attracted the attention of the
community dealing with sensor networks and communications and their application in the Internet
of Things (IoT) and Industrial IoT. It is a key technology in building a Low-Power Wide Area
Network (LPWAN) because it provides reliable low-power data transmission. An essential point
and challenge in the application of this technology is ensuring maximum autonomy of LoRaWAN
end devices by achieving the lowest possible energy consumption in sleep and active mode and the
search for efficient power supply solutions. In this paper, a solution for autonomous powering of a
LoRaWAN end device with a photovoltaic panel and optimization of energy consumption in
different operating modes is proposed and investigated. A system has been developed for
monitoring, analysis and visualization of end device consumption.

I'.7.11. Sadinov S., K. Angelov, Design of Transmission Channel Simulator for Communication
with Artificial Pico- and Nanosatellites. XXX International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, pp- 1-4, 2021, ISBN 978-1-6654-4518-4, DOLI:
10.1109/ET52713.2021.9579592. (Scopus)
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Pesrome:

OcHoBHaTa 1e) Ha JOKJIaJa € peaJu3upaHeTo, aHaJu3bT U OlleHKaTa Ha IpeJaBaTelieH KaHajl Mpu
pa3aMYHM yYCIOBUS HAa KOMYHHUKalUs C M3KYCTBEHHM IHMKO- W HAHOCI'BTHHUIM, W3MOJI3BaliKU
CIeIMaIHO pa3pabOTeH CUMYJaTOp Ha CaTEeIMTEH INpeaaBaTesieH KaHai, 6asupan Ha MATLAB® /
NI USRP-2920. IIpeacraBenu ca npuMepu IpH IIpUIaraHe Ha pa3IMyHU [IapaMeTpH Ha MpeiaBaHe
Ha KOMYHHUKAIMOHHUS KaHall ,,M3KyCTBEH CIBbTHUK — 3eMA U € MPOBEIACHO H3CIeIBaHE IpH
Pa3NIMYHM YCIIOBHS Ha CUMYJIAlMs HAa CIBTHUKA (Pa3IMYHU PaOOTHH YECTOTHH JICHTH, BUCOYMHA Ha
opbuTtara, mapaMeTpu Ha IpUeMO-TpeaBaTelis U YCIOBHsI Ha KaHaja U Jp.).

Abstract:

The main purpose of the paper is the implementation, analysis and evaluation of a transmission
channel under different conditions of communication with an artificial pico- and nano-satellites
using a specially designed MATLAB® / NI USRP-2920-based satellite transmission channel
simulator. Examples are presented when applying different transmission parameters of the
communication channel "artificial satellite — Earth" and a study was performed under different
simulation conditions of the satellite (different operating frequency bands, orbit altitude, transceiver
parameters and channel conditions, etc.).

I'.7.12. Manchev N., B. Karapenev, K. Angelov, Design and Development of Smart Home
Electrical Management and Switching Panel. XXX International Scientific Conference Electronics
(ET), Sozopol, Bulgaria, pp- 1-4, 2021, ISBN 978-1-6654-4518-4, DOI:
10.1109/ET52713.2021.9580002. (Scopus)

Pe3rome:

OcHoBHaTa 11eJ1 Ha TO3M JIOKJIAJl € Jia MPEAJIOKHU TM3aliH HAa UHTEJIMTCHTEH JJOMAIICH €JICKTPUUYECKU
MaHeN 3a yhpaBlieHWe W 3axpaHBaHe. Tod me momubpka (yHkmuoHamHOCT 3a loT KoHTpoOII,
PHUHO/aBTOMATHU3UPAHO YNpaABJICHHE U HAOIIOJACHUE Ha EJIeKTPUUECKaTa €HePIrus B peajHo BpeMe.
HaHeJ'IT)T 3a 3axpaHBaHe € BAXXCH U3TOYHUK Ha JaHHHW, KOUTO MOTaT aa 6’BZ[aT JIOKAJIHO ITOKa3BaHH
i 6e3omacHo npeaaBanu upe3 LoORaWAN mpexkata KbM CHCTEMa 32 MOHUTOPUHT M KOHTPOI U
OHJIAliH yCIIyTa 3a ymnpaBiieHHe Ha eHepruara. ChOpaHWTE JaHHU MoraT Ja ObJaT HM3I0JI3BaHU
JOMBJIHUTEITHO 3a IPOTHO3EH aHAIM3.

Abstract:

The main purpose of this paper is to propose a design of smart home electrical management and
power supply panel. It will support functionality for IoT control, manual / automation control, and
monitoring of real-time electrical energy. The power supply panel is a significant source of data,
which could be locally displayed or safely transmitted through the LoRaWAN network, to
monitoring and control system and on-line energy management service. The collected data can be
further used for predictive analysis.

I'.7.13. Angelov K., S. Sadinov, P. Kogias, Deployment of Mesh Network in an Indoor Scenario
for Application in IoT Communications, IOP Conference Series: Materials Science and
Engineering, Vol. 1032 (1), art. no. 012004, 2021 pp. 1-6. ISSN 17578981, DOI: 10.1088/1757-
899X/1032/1/012004, (Scopus, SJR 2021 - 0,294)

Pesrome:

Heo6xonumoctTa 0oT nururanHa TpancopMaiysi B UHAYCTPUSATA U CBBP3aHOTO C Hes pa3BUTHE Ha
WNnrtepner na Hemara (IoT) noBeme no Obp30TO pa3BUTHE Ha Pa3IMYHU KOMYHHUKAIIMOHHU
TEXHOJIOTUU U MOAXOAM 3a BHEJPSIBAHE HA I'bBKABM M MHTEIMICHTHU KOMYHUKALMOHHU MPEXH.
OcHoBHAaTa Hacoka ca 0€3)KMUYHUTE TEXHOJIOTUH, KOUTO MO3BOJISIBAT YCKOPsIBAaHE Ha IIMpOKaTa rama
OT HOBU IIPWIOXKEHUS U YCIyTH, CBBbP3aHU C HHTEIUTCHTHUTE TpajioBe, HWHAYCTPHUATA,
€JIEKTPOHHOTO YIpaBJIEHUE U JpyrH. Bb3MOXKHOCTUTE ca HIMPOKHU - HU3IOJI3BAHE HA Pa3IMYHU
JULEH3UPAHU WIN HEIUIEH3UPAHU YECTOTHHU JIEHTH, KAHAJIHU YECTOTHU JIEHTH, MOIYJALMOHHU
¢dbopmartu, eHepruiiHa e(peKTUBHOCT, HaIEKIHOCT U CUTYPHOCT. 3a I0CThI M ChOMpaHE Ha JaHHU OT
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CEH30PHUTE MPEXH MOTaT Ja Ce MPUJIOXKAT Pa3IMYHU MPEKOBHU TOMOJOTUHU - 3BE€3/IHA TOMOJIOTHS,
MpEKOBa TOIOJIOTHS, JIHPBOBHHA TOMOJOTHS, BCSKa OT KOMTO HMMa pa3jHYHU MpEeIUMCTBA U
HemocTaThliM. B Ta3um cratus ce o0CHKAAT Bb3MOKHOCTUTE 3a paslojiaraHe Ha HHUCKOCHEPrHMiHU
MeIl MpeXH B ClieHapuil Ha 3akputo, 6asupanu Ha IQRF Texnomorus. Ille ObaaT momuepTaHu
BOKHU KOMYHUKAIIMOHHHM TapaMeTpH, MPEAMMCTBA Ha MOAXOAAa U TEXHOJOTUYHU OrPAHUYCHUS.
Karo npumep mie 6b1e pasrienano u3cieaBaHe Ha MOBEAECHUETO U €(EeKTUBHOCTTA HAa MpeXkaTa B
CLEHAapUH Ha 3aKPHUTO.

Abstract:

The need for digital transformation in the industry and the related development of the Internet of
Things (IoT) has led to the rapid development of various communication technologies and
approaches for the implementation of flexible and intelligent communication networks. The main
direction is wireless technologies, which make it possible to accelerate the wide range of new
applications and services related to smart cities, industry, e-government and others. The possibilities
are wide - use of different licensed or unlicensed frequency bands, channel bandwidths, modulation
formats, power efficiency, reliability and security. Different network topologies could be applied
for the access and collection of data from the sensor networks - star topology, mesh topology, tree
topology, each of which has different advantages and disadvantages. This paper discusses the
possibilities for deploying low-power mesh networks in an indoor scenario based on IQRF
technology. Important communication parameters, approach advantages, and technological
limitations will be highlighted. As an example, a study of network behaviour and efficiency in an
indoor scenario will be considered.

I'.7.14. Sadinov S., Angelov K., Kogias P., Modelling and Performance Analysis of DWDM
Passive Optical Network, IOP Conference Series: Materials Science and Engineering, Vol. 1032
(1), art. no 012003, 2021, pp 1-8. ISSN 17578981, DOI 10.1088/1757-899X/1032/1/012003,
(Scopus, SJR 2021 - 0,294)

Pesiome:

[TacuBHUTE ONTHYHU MPEXH CE€ OYepTaxa KaTo OCHOBHA TEXHOJIOTHS 3a M3TPaXKJaHE Ha MPEKHU 3a
nocTbil. HactosmuTre rpajcku ONTHYHU KOMYHUKAIIMOHHU MpEeXH paboTiAT cbe ckopocT 1 Gbps,
KOETO M3IJIeXkJa HEJAOCTAaThUHO 3a OBJCIIOTO pa3BUTHE U €KCIIOHEHIHMAJIEH pacTeX Ha Tpauka OT
IP yciyru. CeluecTByBaluTe pa3iuyHU YCIyTH ¢ MHTEH3MBEH TpaQUK M HapacTBALIUIT MHTEPEC
kbM 4K BUAEO ChIbp)KaHUWE U CTPUHMHUHI YCIYT'M W3MCKBAT BBHBEXK/IAHETO HAa HOBU PELICHUS B
pamkuTe Ha mnacuBHUTe onTWyHM Mpexu (PON). OGemaBail BapuaHT € KOMOHMHALUATa OT
BHCOKOCKOpPOCTEH TipeHoc Ha gaHHU OT 10 Gbps u moBeue ChC CHEKTPAIHO MYJITHILUIEKCHUPAHE.
DWDM mie ocurypu HeoOxoaumara BHCOKA CIIEKTpaaHa epeKTUBHOCT, HO 3a Pa3jIMKa OT TOBA I
M3UCKBA M3IIOJI3BAHETO HA NOAXOASAIIA MOIYyJIAIMOHHA CXeMa 3a IOCTUraHEe Ha IO-TOJISAMO
pasctosiHue. B Ta3u cratus e pa3paboTeH MOJIeN 3a aHAJIN3 Ha MPOU3BOJUTEIHOCTTA U pelllaBaHe Ha
ontuMu3aMoHHU npodsemMu 32 DWDM-PON mpexu. Pasrimexaar ce pa3ivuHd MOJIyJallud HA
CUTHaja W € M3BBPILUEH CPAaBHUTENEH aHanu3. Mojenupa ce NMOBEJEHUETO HA CUCTEMAaTa IpH
pa3InyHU BXOJHU MapaMeTpu. AHAJIW3BT HA MPOU3BOJMUTEIHOCTTA CE€ M3BBPIIBA YPE3 OLICHKA Ha
CIIEKTpAJIHUTE XapaKTepucTUkH U croitHocTuTe Ha BER 1 Q-akrop.

Abstract:

Passive optical networks are emerging as the main technology for building access networks. The
current metropolitan optical communication networks operate at 1Gbps, which appears to be
insufficient for the future development and exponential growth of traffic from IP services. The
existing various traffic-intensive services and the growing interest in 4K video content and
streaming services require the introduction of new solutions within passive optical networks (PON).
A promising option is the combination of 10 Gbps and above high-speed data transmission with
spectral multiplexing. DWDM will provide the required high spectral efficiency, but in contrast will
require the use of a proper modulation scheme to achieve a longer distance. In this paper a model
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for performance analysis and solving optimization problems for DWDM-PON networks is
developed. Different signal modulations are considered and a comparative analysis is performed.
The behaviour of the system at different input parameters is modelled. Performance analysis is
performed by evaluating the spectral characteristics and values of BER and Q-factor.

I'.7.15. Sadinov S., K. Angelov, Study and Analysis of Performance Limits Due to Nonlinearities
in OQPSK Modulated DWDM System, Proceedings of The Bulgarian Academy of Sciences, ISSN
2367 -5535 (Online), Volume 74, Issue No7, 2021, pp.1050-1057. (Scopus, WoS, IF 0,378)

Pesome:

OnTuyHuTE KOMYHHKAIIMOHHU JIMHUU OCHUT'YypsABAT BHCOKOCKOPOCTHO IHIpCAaBaHC Ha OJaHHU C
M3KIIIOYUTEIHO IIMPOKAa YEeCTOTHA JIeHTa. TsXHaTa HAAeKIHOCT, KalalHUTeT M TEXHUYECKU
mapaMeTpy He MOrar Jia ce KOHKypUpaT ¢ JIPYTH BHJIOBE KaOCIHU KOMYHHKAIMOHHU MPEXKHU.
Brrnpeku ToBa, aucnepcusTa U HEJIMHEHMHUTE €(DeKTH B ONTUYHHUTE BJIAKHA Ca CHJIEH OrpaHHYaBall
(baKTOp B MHOT'OKaHaJIHUTC OIITHYHU CHUCTCMU C IUIBTHO MYJITUIUICKCUpPAHC C pasACIsIHC Ha
IbDKMHATa Ha BbiaHata (DWDM), KakTo U B €IHOKAaHAJIHUTE CUCTEMH, IIpeIHa3HauYeH! 3a 0OMEH
Ha KBAHTOBU KPUIITHPAIIN KIIHOYOBC.

B Ta3u cratus ca onMcaHu pa3iMyHU BHJIOBE HEJMHEHHM edekTH, 6a3upaHu Ha 3aBUCUMOCTTa Ha
MHTEH3MTEeTa OT IIOKa3aTels Ha IpedyylBaHe Ha cpejaTta, KaTo Hampumep camodas3oBa MoayIanus,
Kpoc-pa3zoBa MOIyNalys W YETHPHBBIHOBO CMecBaHe. B Hacrosmiata paboTa € mpeacTaBeH
TEOPETUYEH aHAJIW3 Ha Pa3JIM4YHU BUAOBE HEJIMHEWHOCTHM HAa ONTUYHMUTE BJIAKHA U CPABHUTEIHO
n3cjicaBaHEC Ha TE3HU e(beKTI/I U TCEXHUTC IIparosec. AHanu3bsT Ha orpaHnydcHusTa B
IIPOU3BOIUTEIIHOCTTA, bJDKAIIM C€ Ha HEJTMHEHHOCTH, € peaj3upaH upe3 pa3paboTeH Mojiel Ha 8-
kanaiman OQPSK monymupanu DWDM cucremu ¢ kanamurer 40 Gbps Ha kaHai.

Abstract:

Optical communication lines provide high-speed data transmission with an extremely wide
bandwidth. Their reliability, capacity and technical parameters cannot compete with other types of
cable communication network. Nevertheless, the dispersion and nonlinear effects in optical fibers
are a strong limiting factor in multi-channel optical systems with dense wavelength division
multiplexing (DWDM)), as well as in single-channel systems designed for the exchange of quantum
encryption keys.

This paper describes various types of nonlinear effects based on intensity dependence of refractive
index of the medium, such as self-phase modulation, cross-phase modulation and four-wave
mixing. In the present work a theoretical analysis of various kinds of optical fiber nonlinearities and
comparative study of these effects and their thresholds is presented. The analysis of performance
limits due to nonlinearities is realized through a developed model of 8-channel OQPSK modulated
DWDM systems with capacity of 40 Gbps per channel.

I'.7.16. Angelov K., S. Sadinov, P. Kogias, Development of a Simple SDR-based System for
Monitoring of VHF and UHF Radio Frequency Bands, 2020 XXIX International Scientific
Conference Electronics (ET), Sozopol, Bulgaria, 2020, pp. 1-4, ISBN 978-1-7281-7426-6, DOL:
10.1109/ET50336.2020.9238302. (Scopus)

Pesrome:

OcHoBHaTa 1€ Ha HacTosllaTa CTAaTUd € Ja MpeACTaBH pa3pabOTBaHETO M TECTBAHETO Ha
orpocteHa SDR-0a3upana cuctema 3a monutopur Ha VHF u UHF paanodecToTHuMs Anana3oH 3a
TepuTopusTa Ha rpaja ['abpoBo. Cucrtemara e 6a3upana Ha mMUPOKo paznpoctpaneHuss SDR momyn ¢
unTerpaaau cxemu RTL2832U/R820T. IlpeacraBeH € NpUHIMITBT HA peau3alys Ha cUCTeMaTa U
pe3yiTaTuTe OT TECTOBETE M 3a JIOKAJHO M JUCTAHLMOHHO M3MOJ3BaHE MPU MOHUTOPUHI Ha
curHany ot jokanHu VHF paanoctaniimu u paguoaroOuTeNcKus 4ecToTeH auana3on ot 144 no 146
MHz.

Abstract:
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The main goal of this paper is to present the development and testing of a simplified SDR-based
system for monitoring the VHF and UHF radio frequency band for the territory of the town of
Gabrovo. The system is based on the widespread SDR module with ICs RTL2832U/R820T. The
principle of the system implementation and test results from its local and remote use in monitoring
signals from local VHF radio stations and the amateur radio frequency range from 144 to 146 MHz
are presented.

I'pyna I'.8. Hayuyna ny0iukanusi B Hepedepupany CIUCAHUSA C HAYYHO pelleH3UpaHe WIN B
pelaKTHPAHN KOJIEKTUBHH TOMOBe

I'.8.1. AnreaoB K., Ananu3 Ha npousBoguTeaHoctta Ha WDM KOMyHHKallMOHHA CHUCTEMa C
BUJMMa CBETJIMHA 3a KOMYHMKAIMs ¢ IPEeBO3HU cpeacTtBa, COopHuk nokinaau: IX Haumonanna
Hay4yHa KoHbepeHIms ¢ mexayHaponHo ydactue TK Jloseu ,,TechCo 20257, 27 roum 2025, 1p.
Jloseu, ISSN 2535-079X. (Koudepenuust 8 HAITN )

Pe3ome:

KomyHukanusra ,,ipeBO3HO CPeACcTBO-KbM-BCHUKO™ (V2X) € HOBO pa3BUTHE B YINPABIECHUETO HA
Tpaduka u mpTHaTa 6€30nacHOCT. B TO3u KOHTEKCT, KOMyHHKanusaTa ¢ Buauma ceeriauHa (VLC) ce
ouepTaBa KaTo o0ellaBallla ajJTEpHAaTHUBA 3a MOCPEIIAHE Ha M3UCKBAHUATA 32 BHUCOKOCKOPOCTHA
KOMYHHUKaIUsl ¢ HUCKa jJaTeHTHOcT. LED mamnuTte, M3M013BaHM IVIABHO 33 YJIUYHO OCBETJICHHE,
Morar Ja ciIy’kaT U KaTo cpeja 3a IpejaBaHe Ha JaHHU. B to3u noknan ce npemiara VLC cucrema,
M3I0J13BAallla MYJITUIUIEKCUPAHE C pa3JiefiiHe Ha JbJDKMHATa Ha BbiaHata (WDM), 3a eTHOBpEeMEHHO
npeaaBaHe Ha IMOTOLIM OT JAaHHHW OT Pa3IMYHKU M3TOYHHUIH IIO KaHAJI ChC CBO6OI[HO IMPOCTPAHCTBO
(FSO). TakbB TUI KOMYHHUKAaIMsl MOXE Ja c€ HNPUJIOKH KbM CHEUM(DUUHUTE HYXKIU KAaKTO Ha
IpajiCKa, Taka U Ha U3BBHIPAJICKA CPe/a.

Abstract:

Vehicle-to-everything (V2X) communication is a new development in traffic management and road
safety. In this context, visible light communication (VLC) has emerged as a promising alternative to
meet the requirements for high-speed, low-latency communication. LED lamps, mainly used for
street lighting, can also serve as a data transmission medium. This paper proposes a VLC system
using wavelength division multiplexing (WDM) to simultaneously transmit data streams from
different sources over a free space (FSO) channel. Such a type of communication can be applied to
the specific needs of both urban and non-urban environments.

I'.8.2. AnrenoB K., PagumodecrotHa miatdopma 3a HU3CIEIBAHE U aHAIU3 HAa CICKTPAIHHUTE
XapakTepUCTHUKU M TapaMeTpH Ha paAMOKOMYHHKAlMOHHM curHamu, COopHuk moxmamu: IX
Hanmonanna Hayyna kondepennus ¢ mexayHapoano ydactue TK Jloseu ,, TechCo 20257, 27 1oHu
2025, rp. Jloeu, ISSN 2535-079X. (Koudepenuus 8 HALINT)

Pe3iome:

Pa3ButHeT0 Ha KOMYHMKAallUOHHUTE TEXHOJIOTMM € CBBpP3aHO C Pa3BUTHETO HA U3MEpPBAHMITA B
KOMyHUKaruuTe. Moxe 1a ce Kaxe, 4e Hal-Obp3usAT HAUMH 32 OI[EHKA Ha ChCTOSHUETO Ha JajIieHa
KOMYHHUKAI[MOHHA CHCTEMa B JIaJIeHO CBhCTOSIHUE CE€ ToJiydaBa OT OIEHKAaTa Ha HaIlPaBEHUTE
W3MEPBaHUS U HAYMHA, TI0 KOMUTO C€ M3IMOJI3BAT MOTYYEeHUTE OT TAX JaHHU. OCHOBHATA 11€7T HAa TO3HU
JIOKJIaJ] € U3CJIEeIBAaHEeTO Ha KOMITAKTHA MIaTdopMma 3a MPaKTHUYECKH eKCTIEPUMEHTAIHA U3MEPBaHUS
Ha CHeKTpaJ'IHI/ITe XapaKTepI/ICTI/IKI/I nu napaMeTpI/ITe Ha pa)II/IOKOMYHI/IKaHI/IOHHI/ITe CUTHAJIN H
oOydeHnue no koMmyHukanuu. [Inmatdopmarta e GazupaHa Ha XapayepeH MOIYJ C BB3MOXKHOCT 3a
M3yuyaBaHE Ha TMPOIECUTE Ha TEHEPUPAHE Ha CUTHAJIM C pa3inyHa (GopMa W TpUEeMaHE Ha
MOAYJUPaHU PaIMOKOMYHUKAIIMOHHU CUTHAJIH.

Abstract:
The development of communication technology is associated with the development of
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measurements in communications. It can be said that the fastest way to assess the state of a given
communication system in a given state is obtained from the assessment of the measurements that
are made and the way in which the data obtained from them are used. The main purpose of this
article is the study of a compact platform for practical experimental measurements of the spectral
characteristics and parameters of radio communication signals and training in communications. The
platform is based on the hardware module with the ability to study the processes of generating
signals of various shapes and receiving modulated radio communication signals.

I'.8.3. 3nares U, K. AmnrenoB, lHrerpupane Ha M3KyCTBEH MHTEIEKT B CHCTEMHUTE 32
npeaorBparsBaHe Ha nponukBaHus (IPS), COopuuk noxmamu: IX Hanmonanna Hay4Ha
koH(pepermmst ¢ MexayHapoaHo ydactue TK Jloseu ,,TechCo 20257, 27 wouu 2025, rp. Jloseuy,
ISSN 2535-079X. (Kondepenus 8 HALIJT)

Pe3rome:

C nHapacTBalara cjaoKHOCT Ha KuOep3ariaxure, TpaIuLlMOHHUTE CUCTEMH 3@ MPEKOBA CUT'YPHOCT,
0asupaHu Ha CUTHATYpPH, CTaBaT Bce MO-Hee(EeKTUBHU. B TO3M KOHTEKCT HapacTBa MHTEPECHT KbM
MPUIIOKEHUETO HA U3KYCTBEH MHTENEKT (Al), BKIIOUHMTEIIHO MAIIMHHO M JIBJIOOKO OOydeHHE, B
cucTeMHuTe 3a mpeaoTBparsBaHe Ha mnponukBaHus (IPS). ToBa wuscnenBane uma 3a 1en ja
aHanu3upa BB3MOXKHOCTUTE 3a uHTerpupaHe Ha Al B IPS upe3 oneHka Ha mnpenumMcrara,
[IPEAN3BUKATEIICTBATA M PpEATHUTE MPUIIOKEHHWS Ha TakuBa TexHoioruu. MsnossBaHa e
KOMOMHHpaHa METOJ0JIOTHs, BKIIIOUBAIlA MpErJie]] Ha JIUTeparypara, CpaBHUTEIEH aHAllu3 MEXKIY
knacudeckn u Al-OGasupanu IPS, ananm3 Ha Ka3ycw OT peajHHs CBAT M WIACHTU(UIMpPAHE Ha
KIIFOUOBH MpeIu3BUKaTeNCTBa. TeopeTnyHara pamka obsicHsBa pasnukure Mexay IDS u IPS, kakro
u posisita Ha Al B moBeneHueckus aHanu3. Pasriexaar ce kiouoBu MeToau Ha Al: KOHTponIMpaHo,
HEKOHTPOJIMPAHO M IBIOOKO o0yueHue, ¢ (okyc BBpXy aiaroputMu kato SVM, abpBera Ha
pemenusita, LSTM u aBroenkoaepu. Tpu npakruuecku kazyca (Cisco Secure IPS, Palo Alto Cortex
XDR u Snort ¢ ML moayin) neMoHCTpHUpaT 3HAUUTETHH MOI00pEHUs] B TOYHOCTTA U Obp3MHATA HA
cucremara, koraro ce usnoisna Al. Pasrienanu ca u npeau3BUKaTeNCTBAa KATO HEOOXOAUMOCTTA OT
rojeMu o06eMu JIJaHHH, OOSICHUMOCTTa Ha pelIeHMsTa MU eTUYHHUTE choOpaxeHus. B 3aximouenue,
MHTETPUPAHETO Ha M3KYyCTBEH MHTeNeKT B IPS cuctemurte mnpeasara HOBM BB3MOXKHOCTH 3a
MpPOaKTHUBHA W aJalTUBHA 3allWTa, TMOJKPENSiiKh pa3padOTBaHETO Ha TO-YCTOWYMBU H
MHTEJIUTEHTHU MPEXXOBU PEILIEHUS B IMHaMUYHaTa Kudepcpena.

Abstract:

With the increasing complexity of cyber threats, traditional signature-based network security
systems are becoming increasingly ineffective. In this context, there is a growing interest in the
application of Artificial Intelligence (Al), including machine and deep learning, in Intrusion
Prevention Systems (IPS). This study aims to analyze the possibilities for integrating Al into IPS by
evaluating the advantages, challenges, and real-world applications of such technologies. A
combined methodology has been used, including a literature review, comparative analysis between
classical and Al-based IPS, analysis of real-world case studies, and identification of key challenges.
The theoretical framework explains the differences between IDS and IPS, as well as the role of Al
in behavioral analysis. Key Al methods are examined: supervised, unsupervised, and deep learning,
with a focus on algorithms such as SVM, Decision Trees, LSTM, and Autoencoders. Three
practical case studies (Cisco Secure IPS, Palo Alto Cortex XDR, and Snort with an ML module)
demonstrate significant improvements in system accuracy and responsiveness when Al is utilized.
Challenges such as the need for large volumes of data, explainability of decisions, and ethical
considerations are also addressed. In conclusion, the integration of Al into IPS systems offers new
opportunities for proactive and adaptive protection, supporting the development of more resilient
and intelligent network solutions in the dynamic cyber environment.

I'.8.4. Kunpeoc E., C. Cagunos, M. Anrenakuc, K. Aurenos, N3cneasane Ha epekTUBHOCTTA OT
npusarane Ha WDM-DCF komneHcanusi BbB BJIAKHECTO-ONTHYHU KOMYHUKAIIMOHHU CHCTEMH,

16




Co6opuuk poknanu: IX Hammonanmna HaywyHa koHgepeHIus ¢ MexxayHapoaHo ydactue TK JloBeu
,lechCo 20257, 27 voun 2025, rp. JIoeu, ISSN 2535-079X. (Kondepennus 8 HAILIN/T)

Pesrome:

B o0nactra Ha ONTUYHUTE KOMYHHMKAIIMOHHU CUCTEMH, MAaKCUMHU3UPAHETO Ha €()EeKTHUBHOCTTA Ha
npeJaBaHe € OCHOBHa 1en. ToBa mpoydBaHe pas3riexaa IMOIXOA, KOHTO KoMmMOuHHpa
MYJITUIUIEKCUpaHe C pas3feiisiHe Ha Ab/kMHata Ha BbiaHata (WDM) ¢ onTtuyHO BIAaKHO C
komneHcupana aucnepcus (DCF), 3a ga ce cnpaBu ¢ MOCTOSIHHUTE MPEAU3BUKATEICTBA Ha
BJIOIIABAHETO Ha CHUTHaJa Mopagu Aucrepcusta. Pa3paboreHn ca CUMyNallMOHHM MOJENIU U
aHaJIM3W 32 OlleHKAa Ha eEKTUBHOCTTA HA TOBA MHTETPHPAHO pemieHue. Upe3 HWHTerpupaHe Ha
WDM u DCF ce nocturar nogoOpeHusi B IpOU3BOAUTEIIHOCTTA Ha MpelaBaHe, XapaKTepH3upaliu
C€ C TOYHOCT Ha CUTHAJIA, IBJTM PA3CTOSHUS HA MPEJaBaHE U BUCOKM CKOPOCTH Ha MPEHOC Ha
JAHHY Ha ABJTU PA3CTOSHUS.

Abstract:

In the field of optical communication systems, maximizing transmission efficiency is a primary
goal. This study examines an approach that combines wavelength division multiplexing (WDM)
with dispersion compensated fiber (DCF) to address the persistent challenges of signal degradation
due to dispersion. Simulation models and analysis are developed to evaluate the effectiveness of
this integrated solution. By integrating WDM and DCF, improvements in transmission performance
are achieved, characterized by signal accuracy, long transmission distances, and high data transfer
rates over long distances.

I'.8.5. Anrenos K., KiouoBu poiau M TIXHOTO BIMSHUE MO OCUTYpsSBAHE Ha CUTYpPHOCTTa B
KOMYHUKAI[MOHHUTE Mpexu 3a MHTepHer Ha Hemara, COopHuK nokiamu: Hayuyna xondepeHuus
»3HaHUE, HayKa, TexHosoruu, nHoBamuu‘, 11 romu 2025, Bemuko TvpuHoBo, ISSN 2815-3480.
(Kondepennus B HAILIM )

Pesrome:

Pa3Butnero Ha TexHomoruute U Mpexute 3a HWatepuer Ha Hemara (IoT) cw3maBa
IIPEAN3BUKATEICTBATa MIPEJ CUTYPHOCTTA, CBBP3aHU C YIPABICHUETO HA TOISAMOTO KOJIMYECTBO
nanHu, reHepupann ot [oT ycrpoiictBata. B TO3m nokinax ce kareropusupar ¥ aHaIM3UpaT IO
BA)KHOCT U CTEIECH Ha BIIMSAHHUE KIIIOYOBHUTE POJIM U OTroBOpHOCTH Ha IT-cnenumanucrure, umamm
OTHOILIEHHUE 110 OCUTYPSABAHETO U YIPABICHUETO HA CUTYPHOCTTAa HA KOMYHUKAIIMOHHUTE MPEKH 32
IoT. Pa3paboTenu ca Mo€H U ca U3BEIEHU PE3yJITaTH, KOMTO MPEAOCTABAT [IEeHHAa HHpOpMaLus 3a
pasnuunute ponu B 1oT nmnaTtdopmute, TEXHUTE B3aUMOBPB3KH M CTEIIEH Ha TEKECT U BaXKHOCT MPHU
B3€MaHETO Ha pelleHus. Pe3ynratute oT ToBa M3cieBaHe NMPEJOCTAaBIAT HACOKH 3a MOTpeOuTeNnnTe
Ha [oT ycTpoiicTBa, aAMUHUCTpATOpPUTE Ha OOJAYHU YCIYTH M JIPYT'M 3aMHTEPECOBAHU CTPaHU 3a
IIPUOPUTH3UPAHE W PA3NpECIsIHE HAa PECypCHUTE 3a CIPaBsSHE C HAWUKPUTHYHHUTE DPHUCKOBE 3a
CUTYpHOCTTa MU U3rpaxkJIaHEeTO Ha cUrypHa u HajxexHa loT miatdopma.

Abstract:

The development of Internet of Things (IoT) technologies and networks creates security challenges
related to managing the large amount of data generated by IoT devices. This paper categorizes and
analyzes the key roles and responsibilities of IT professionals involved in ensuring and managing
the security of IoT communication networks by importance and level of influence. Models are
developed and results are derived that provide valuable information about the different roles in loT
platforms, their interrelationships and the degree of weight and importance in decision-making. The
results of this study provide guidance for IoT device users, cloud service administrators and other
stakeholders to prioritize and allocate resources to address the most critical security risks in building
a secure and reliable 10T platform.

I'.8.6. Anrenos K., AHanu3 Ha CUTYpPHOCTTa B KOMyHUKAIMOHHHA MPEKU 32 MHTEPHET Ha HEllaTa.
lNognmank Tenexkomynukanuu 2024, Tom 11, 2024, c. 131-141, eISSN 2534-854X.
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Pesrome:

ToBa nmpoyuBaHe MMa 3a 1€l 1a aHAIM3UPA MPEAU3BUKATEICTBATA, CBbP3aHU C YIIPaBJIECHUETO Ha
OrPOMHOTO KOJMYECTBO JAHHU, T€HEpUpaHu OT ycTpoiicTBaTa Ha MHTepHer Ha Hewara (IoT), na
OLIEHU pHCa U Ja KaTeropusupa 3amjiaxure 3a CUrypHocTTa B Mpexure 3a loT u na npemioxu
CbOTBETHU KOHTpPAMEpKH 3a IOBHILABaHe Ha curypHoctra. C yBenuuaBaHeTO Ha Opos Ha
CBBpP3aHUTE YCTPOICTBA CE€ YBEIMYAaBAT U CBBP3aHUTE C TSIX PUCKOBE 3a CUTYPHOCTTA, KOETO
[o{4epTaBa HEOOXOJUMOCTTA OT KBAU(PHUIMPAHU 3aMHTEPECOBAHN CTPAHU 3a CMEKYaBaHE Ha TE3U
PUCKOBE U IIPENOTBPATSABAHE Ha MOTEHUMANHU aTaku. IIpennoxkeHara kaTeropusanus NpeaocTaBs
LIeHHa MH(pOpMalMs 3a pa3HOOOpa3HUTE POJIM U OTTOBOPHOCTH HA 3aMHTEPECOBAHUTE CTPAaHU B
exocucremure Ha loT, mo3BonsiBailku mo-go00po pa3dMpaHe HAa TEXHUTE B3aUMOBPB3KHU. Tasu
KaTeropusalus yjecHsBa M0-e()eKTUBHOTO B3€MaHE Ha pELICHMs, KaTo OTYMTa cHeuu(uUIHus
KOHTEKCT M OTTOBOPHOCTH Ha BCsIKa Tpyla 3aMHTEPECOBAaHU cTpaHU. To3W moaxona mojaoOpsiBa
Ipoleca Ha B3eMaHe Ha pelleHHs B o0lacTTa Ha yIpasjieHHeTo Ha curypHocTTa Ha [oT. ToBa 6u
MO3BOJIMIIO pa3paboTkaTa Ha e(EeKTUBHU CTpAaTeTMH 3a CHpaBsiHE C TPOMEHAIINTE Ce
IpeJU3BUKATEINICTBA IIPE]] CUTYPHOCTTa Ha MpeskuTe 3a [oT.

Abstract:

The objective of this study is threefold: firstly, to analyze the challenges associated with managing
the vast amount of data generated by Internet of Things (IoT) devices; secondly, to assess the nature
and categorize security threats in IoT networks; and thirdly, to propose corresponding
countermeasures to enhance security. As the number of connected devices increases, so do the
associated security risks. This highlights the need for qualified stakeholders to mitigate these risks
and prevent potential attacks. The proposed categorization provides valuable insights into the
multifaceted roles and responsibilities of stakeholders in IoT ecosystems, facilitating a more
nuanced understanding of their interrelationships. This categorization facilitates more effective
decisionmaking by taking into account the specific context and responsibilities of each stakeholder
group. This approach has been demonstrated to enhance the decision-making process in the domain
of IoT security management. This would facilitate the development of effective strategies to address
the evolving security challenges of IoT networks.

I'.8.7. Aurenos K., CpaBHuTeneH aHanus Ha 6€3>KMYHU KOMYHUKAIIMOHHU TEXHOJIOTHH C
npunoxxenue B Uuayctpuanaute Mmpexku 3a UHTepHeT Ha Hemata. [onunHuk TenekoMyHUKaAIH
2024, tom 11, 2024, c. 143-152, eISSN 2534-854X.

https://doi.org/10.33919/Y Telecomm.24.11.14

Pesrome:

Wnterpupanero Ha WutepHer Ha Hemara (Internet of Thongs — IoT) B wunHaycrtpuamHurte
KOMYHHMKAI[MOHHU MpPEXU (popMupa OCHOBAaTa KOMYHHKAIlMOHHAaTa UHPPACTPyKTypa Ha ObAemuTe
MHTETUTeHTHU (paOpUKH, KOUTO BKIIIOYBAT JUTHUTATU3UPAHO I'bBKABO MPOU3BOJCTBO C JMHAMHUYEH
TEXHOJIOTUYEH OINEepaTHBEH rpapuK M MHOXKECTBO MOOWJIHM YydacTHULHU. brarogapeHue Ha
WHTepHeT Ha HemaTa, BCAKAKBU JIaHHM ce€ ChOMpaT Ha MCTO C IOMOIITa HAa WHTEIUIE€HTHU
YCTpPOWCTBAa M C€ M3MpamaTr A0 CHCTEMAaTa 3a yHpPaBJICHHE Ha NPEANPUATHETO 34 B3€MaHE Ha
pemenus. OcHOBaTa Ha IMOJOOHO MPOU3BOJICTBO Ca HAAEKAHU M CUTYPHU KOMYHHMKAIlMOHHU
MpEXH, BKIIOUUTENHO O0e3knyH. KaTto 0CHOBEH MPUHOC B CTaTUATA € MPEUIOKEHUST CPaBHUTENIEH
aHaJM3 Ha BB3MOXKHOCTUTE Ha ChbBPEMEHHUTE HAIlpeIHAIN MOKOJCHHUS O€3KMUYHU TEXHOJOTHH 32
O0e3kMueH TMpPEeHOC Ha JaHHW B MHAYCTpUAIHUTE Mpexu Ha VHTepHer Ha Hemiata, u
OPUIOKUMOCTTa MM 3a pa3nuuHu cueHapuu. CrenuanHo BHUMaHue e oObpHaTo Ha 5G (3a
kierbuHa komyHukanus), WLAN (IEEE 802.11ax) u LoRaWAN.

Abstract:
The integration of the Internet of Things (IoT) into industrial communication networks is set to
become the cornerstone of the communication infrastructure of future smart factories. These
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factories will comprise digitalized flexible production with a dynamic technological operational
schedule and multiple mobile participants. The Internet of Things facilitates the collection of data at
the point of use through the utilization of smart devices, which subsequently transmits the gathered
information to the enterprise management system for the purpose of decision-making. The
foundation for such production lies in the establishment of reliable and secure communication
networks, encompassing wireless technologies. The primary contribution of the article is the
proposed comparative analysis of the capabilities of modern advanced generations of wireless
technologies for wireless data transmission in industrial networks of the Internet of Things, and
their applicability for various scenarios. This paper focuses on three particular technologies: 5G (for
cellular communication), WLAN (IEEE 802.11ax), and LoORaWAN

I'.8.8. AnresoB K., Pa3paboTka Ha cucTeMa ¢ HW3KYCTBEH HWHTEJEKT 3a pa3Mo3HAaBaHE Ha
nzobpaxkenust u ob6exktn, COopuuk poxnamu: VIII Hanmonanna nHayyHa KoHdepeHLUs C
MexayHapoaHo ydactue TK Jloseu ,, TechCo 2024”, 28 rouu 2024, rp. JloBeu, ISSN 2535-079X,
c.129-135. (Kondepenuus 8 HAITN )

Pe3ome:

Knacuueckure codryepHr U XapayepHH CUCTEMH 32 00padOTKa Ha M300pakKEHUsSI Ce OrPaHUYaBaT
TJIABHO JO pa3pabOTBaHETO Ha MOTPEOUTENCKHM HMHTEp(EHC ¢ MHCTPYMEHTH M aITOPUTMHU 32
peaim3WpaHe Ha CHOTBETHATa 3ajJada. B CBHBpEMEHHU TEPMHHH, CHCTEMHUTE 3a 0OpaboTKa Ha
M300paKeHUs C IIOMOIITA HA U3KYCTBCH MHTEIICKT Ca HACOUCHH KbM pelllaBaHEe HAa TUITUYHU 33]auu
3a pa3no3HaBaHE Ha CIICHH, JIMIIA, OOCKTH, HOMEpa Ha aBTOMOOWJIM, IbTHH 3HAIM, aHAIN3 Ha
OTJAJICYCHN W MEIUIIMHCKH H300pakeHus u Jp. B oOmactra Ha oOpaboTkara Ha W300paXKeHUs,
HEOOXOTUMUSAT HA0Op OT WHCTPYMEHTH TpsOBa Ja MOJMbPKAa aHaIM3a W Pa3O3HABAHETO Ha
M300paKeHUs] C HEM3BECTHO JIOCETra ChAbP)KAHHE M Jla OCUTYpsiBa €(EKTUBHOTO pa3paboTBaHE Ha
MPWIOKEHUS OT OOWKHOBEHHM TmporpaMuctd. OTKpHUBaHETO Ha OOEKTH € BaXHa, HO
Nper3BUKATEIIHA BU3yallHa 3ajjada. To € KpUTHYHA YacT OT MHOTO MPUJIOKEHUsI, KATO ThPCCHE Ha
M300paKeHMs, aBTOMAaTUYHO aHOTHPaHE Ha H300paKEHUsS U pa30upaHe Ha CIICHHU, ITPOCIICIIBaHE HA
obexktu. OcHOBHaTa Il HAa Ta3W CTaTHs € pa3pabOTBaHETO, W3CJIENBAHETO W OIICHKaTa Ha
MIPOU3BOIUTEIIHOCTTa HA CHCTEMAa C W3KYCTBEH HWHTEIICKT 3a pa3No3HaBaHE Ha HM300pakeHUS U
00EKTH.

Abstract:

Classical software and hardware image processing systems are mainly limited to the development
of the us-er interface with tools and algorithms for the realization of the respective task. In modern
terms, image processing systems with the help of artificial intelligence are aimed at solving typical
tasks of recognizing scenes, faces, objects, car numbers, road signs, analyzing remote and medical
images, etc. In the field of image processing, the required set of tools must support the analysis and
recognition of images with previously unknown content and ensure the efficient development of
applications by ordinary programmers. Object detection is an important but challenging visual task.
It is a critical part of many applications such as image search, automatic image annotation and scene
understanding, object tracking. The main objective of this paper is the development, research and
evaluation of the performance of an artificial intelligence system for image and object recognition.

I'.8.9. Anrenakuc M., E. Kunpeoc, K. AnrenoB, YueOHa gemoHcTpaunoHHa miaatdopma 3a IP-
BUJICONIOTOYHO MpeIaBaHe U MOHUTOPUHT HA TEJIEBU3UOHHO ChIbpikanue, CoopHuk goknanu: VIII
Hanmonanna Hayyna kondepenmus ¢ mexayHnapoano ydactue TK Jloseu ,, TechCo 2024, 28 1oHu
2024, rp. Jloseu, ISSN 2535-079X, c.112-116. (Koudepenuust 8 HAITN /)

Pesrome:

OcHOBHaTa L€l HAa CTAaTHUATA € Ja IPEICTaBU NPOEKTHUPAHETO, BHEAPSBAHETO M TECTBAHETO Ha
JeMOHCTpalMoHHa miuatdopma 3a [P Buaeo cTpulMUHT upe3 MpernperaBaHe Ha TeJEeBU3HOHHU
nporpamu, npuemanun oT DVB-T mudpoB wmynrumiaekc u mnpenpenaBanu mnpe3 I[P mpexa.
OCHOBHOTO MPUJIOKCHHE Ha MPeJIoKeHaTa pa3paboTka € MOHHUTOPUHTHT HA mapaMmerpute Ha [P-
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CTpUIIMMHTIA 10 BpEMe Ha M3IBbYBAHETO My B Mpexkata. [lmaTgopmara e 6a3upaHa Ha €IHOIUIATKOB
kommioThp Raspberry Pi. Bxitouena e u TectoBa onTHuHa KaOelnHa JIMHUS KaToO MOJEN Ha peajiHa
KOMYHHUKaIMoHHa Mpexa. [1ogo0Ho pemenue e ynoOHO 3a BHEIpsBaHE B OCHOBHUTE CTaHIIMU Ha
KaOeJIHUTE OllepaTopH, Pa3NIpOCTPaHABAILY TEJIEBU3MOHHHU U paauo nporpamu B bearapus upes IP
nporokoi (IPTV), nopaau jiecHus cu MOHTaXX U MOAJPBHIKKA, HUCKATA LIEHA, MAJIKUTE pa3Mepu U
M3KJIFOUYNTETHO HUCKaTa KOHCyMallys Ha EHEprusl.

Abstract:

The main objective of the paper is to present the design, implementation and testing of a training
demon-stration platform for IP video streaming by rebroadcasting TV programs received by a
DVB-T digital multiplex and retransmitted over an IP network. The main application of the
proposed development is the monitoring of the IP-streaming parameters during its broadcast on the
network. The platform is based on the Raspberry Pi single-board computer. A test optical cable line
as a model of a real communication network is also included. Such a solution is convenient for
implementation in the main stations of cable operators distributing TV and radio programs in
Bulgaria via IP protocol (IPTV), due to its easy installation and maintenance, low cost, small
dimensions and extremely low consumption.

I'.8.10. Tames II., H. ManueB, K. AmnrenoB, W3cienBane u CpaBHUTEJICH aHaIU3 Ha
pOU3BOAUTENIHOCTTA HAa LORa KpallHM yCTpoOWCTBa 3a MOHHMTOPWUHI Ha YJIMYHO OCBETJIICHHE,
CoOopuuk noknaau ot HaydHa koHpepenmus TechCo— Lovech 2022, ISSN: 2535-079X, 2022, ctp.
47 — 52. (Kondepennus 8 HAILIMT)

Pesrome:

Ta3u cratus mpeactaBs NPUIOKEHHUETO Ha EHEpruiHO e(QeKTUBHAa HUCKOEHEprHiiHa,
IBIT000XBaTHA TECHOJEHTOBA KOMyHHKannoHHa Mpexa (LoRa) B konnenuusara Ha VHTEpHET Ha
Hemata (IoT) 3a HabsoIeHNE HA YIMYHOTO OCBETJIEHHE. 3a Ta3u el 0s1Xxa pa3paboTeHu, IPOyYEeHU
U CpaBHEHM TpH BapuaHTa Ha KpailHu LoRa ycrtpoiictBa, koHurypupanu Ha 868 MHz u
KoepuuueHT Ha pasmupenue 9 (SF9), npernoxeHn mo-crenuanHo 3a HaOM0IeHHe Ha YIMYHOTO
ocBerieHue. Pe3ynrarure BKIIOYBAT OINpeAeisHE HAa MaKCUMajdHUS o00XBaT Ha MpexaTa
(KOMYHMKallMOHHO pa3CTOSHUE), BPEMETO 3a JI0CTaBKa Ha MakeTu u HuBoTo Ha RSSI curnana.

Abstract:

This paper presents the application of an energy-efficient low power, long-range narrowband
communication network (LoRa) in the concept of the Internet of Things (IoT) to monitor street
lighting. For this purpose, three variants of LoRa end devices configured at 868 MHz and a
spreading factor of 9 (SF9), proposed in particular for monitoring street lighting, were developed,
studied and compared. The results include determining the maximum network range
(communication distance), packet delivery time and RSSI signal level.

I'.8.11. Mromtonanu C., X. Xpucros, M. Tomos, K. AnresioB, Pazpabotka u u3cneasane va SDR-
0a3upaH YEeCTOTEH MOHIKABAIl MpeoOpa3yBares 3a CaTeNUTeH MpUEeMHUK mo cTanmapt DVB-S2,
Coopuuk moknaau ot HayuyHa koH(pepenmus TechCo— Lovech 2022, (ISSN: 2535-079X, 2022, ctp.
59 — 64. (Kondepenrus 8 HALIJT)

Pe3rome:

Broporo mnokonenne DVB cneundukamus — DVB-S2, e mnpoektupana na OTroBOpH Ha
CBhbBPEMEHHUTE HYXKIU OT HAJEeKIHU U €(PEeKTUBHU IIUPOKOJIECHTOBU CATEIUTHU KOMYHUKAIIMOHHU
yCIyTH JOpPH IpU HU3KIIOYUTENIHO BIIOIIEHM YCIOBHMS Ha IpenaBaHe. ToBa ce moctura upes
U3MOJN3BaHE Ha Hal-HOBUTE TIOCTMKEHUS B KojaupaHero U wmopayiamusata. CodtyepHo
nepunupanoro paauo (SDR) ce oka3Ba Karo TEXHOJIOTHS, KOSTO TIO3BOJISIBA I'bBKAaBO
pazpaboTBaHEe Ha PpPEKOHQUIYpUPYEMH CATEJIMTHH MpPUEMHHUIM. Ta3u cTaTtus MpeacTaBs
pa3paboTBaHETO Ha apXuUTeKTypa 3a uudpoB moHmWkKaBaml yectorata Koueptop (DDC),
npuwioxkuma 3a copryepan DVB-S2 pammocraniiun. DDC MoaynsT € 6a3upaH Ha JBa KacKaJHH
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erana Ha 4ecToTHO mpeoOpaszyBane. [IpencraBenusr DDC xoHBepTOp € peaqu3upaH U TECTBaH C
nomoimura Ha FPGA Monyn, karo HeroBaTa paOOTOCIOCOOHOCT € OLEHEHa IpU HaJM4ue Ha
anutuseH 0su1 ['aycoB mym (AWGN) u 3a paznnuan DVB-S2 MoaynanimoHHu cXeMu.

Abstract:

The second-generation DVB specification — DVB-S2, is designed to meet today's needs for reliable
and efficient broadband satellite communications services even in extremely degraded transmission
conditions. This is achieved by using the latest advances in coding and modulation. Software-
defined radio (SDR) is proving to be a technology that allows flexible development of
reconfigurable satellite receivers. This paper presents the development of a digital frequency down-
converter (DDC) architecture applicable to DVB-S2 software radios. The DDC module is based on
two cascade stages of frequency conversion. The presented DDC converter is realized and tested
with the help of FPGA module, and its operability is evaluated in the presence of additive white
Gaussian noise (AWGN) and for different DVB-S2 modulation schemes.

I'.8.12. AwnrenoB K., Il. Tames, II. Koruac, Moaenupane u oOleHKa Ha HaACKIHOCTTAa Ha
LoRaWAN wmpexu. MexayHnapoaaa HayuHa koHpepennus UNITECH 2022, 18-19 noemspu 2022,
["abpoBo, boarapus, ISSN: 2603-378X, 2022, ctp. [-222 - [-227. (Kondepenuus 8 HALIMT).

Pe3ome:

bbp3oTo pa3zButue Ha MHTEepHET Ha Hemata JOBEJAE 10 IOsBaTa Ha MHOIO HUCKOCHEPIHITHH,
IBITOOOXBATHU M HUCKOOWTOBU OC3KMYHU MPEKOBH TEXHOJOTHH. EHA OT MIMPOKO MpHUIIaraHUTe
texHojoruu € LoORaWAN. Ts e ynoOHO peleHue 3a KOMyHUKAIMs B CEH30PHU MPEXKH, IPUIIaraHu
3a m3rpaxkaane Ha HHPPACTPYKTypa 32 MHTSIIMTCHTHH IPaloBe. BBIIPEKH ToieMuTe MpeInMCcTBa Ha
texHojorusita LoRaWAN, HelHUAT moTeHInan Bce omle He € Jo0pe MpoydeH M OrpaHUyYeHUsATa U
Ca HEsACHM, Thil KaTO BCE OLIE HE Ca MPOBEAECHU AOCTAThYHO M3CIECABAHUS B Ta3u Hacoka. To3u
JOKJIaJ W3cliefiBa W aHaiau3upa mnpousBoautenHoctra Ha LoRaWAN, karo ce dokycupa BbpXy
OIICHKaTa Ha HAJEKIHOCTTA OT IJIEJHA TOYKA Ha JOCThIA JO KaHAIM BbB (PU3MUECKHUS CIOU Ha
Mpexara.

Abstract:

The rapid development of the Internet of Things has led to the emergence of many low-power,
long-range, and lowbitrate wireless networking technologies. One of the widely applied
technologies is LoRaWAN. It is a convenient solution for communication in sensor networks
applied to build the infrastructure for smart cities. Despite the great advantages of LoRaWAN
technology, its potential is still not well explored and its limitations are unclear, as not enough
research has been done in this direction yet. This report explores and analyzes the performance of
LoRaWAN, focusing on reliability assessment from the perspective of channel access in the
physical layer of the network.

I'.8.13. AnrenoB K., H. Manues, C. CamunoB, M. Amnrenakuc, [Ipunoxennme Ha LoRa 3a
u3rpaxaHe Ha miuatdopma 3a JoMaliHa aBToMaTu3anus B MHTepHeT Ha HemaTta. MexayHapoaHa
HayuyHa koHpepenuuss UNITECH 2022, 18-19 noemBpu 2022, I'abpoBo, bwarapus, ISSN: 2603-
378X, 2022, ctp. 1-228 - 1-233. (Kondepenuus 8 HALIM 1)

Pe3rome:

JloMariHaTta aBToMaTH3aIMs € OTTOBOPHA 32 OCUTYPSIBAHETO Ha 0e30maceH W y100eH WHTEIUTCHTEeH
oM. To3u goknaz pasriexna npuioxxenueto Ha LoRaWAN rtexnonorusita B loT miargopmu 3a
JIOMalllHa aBTOMaTH3allks. 3a Ta3u Ien € pa3padoTeHa MpHMepHa apXUTEKTypa, BKIIOYBAINA
chpBbpHO-0a3upan LoRa mwmo3 um Bluetooth cBBp3aHOCT 3a MUCTAaHIIMOHHO WHTEIUTEHTHO
yOpaBlIeHHE M KOHTPOJI Ha JOMAaKMHCKU ypeaw. V3BbpIieH € aHaiu3 Ha OYakBaHaTa
MIPOM3BOJIUTEIHOCT HA MpeaoKeHaTa apXUTEKTypa upe3 OlIeHKa Ha BpPEMEBUTE 3aKbCHEHUS,
croitHoctuTe Ha RSSI 1 SNR na curnana.
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Abstract:

Home automation is responsible for providing a safe and stylish smart home. This paper examines
the application of LoRaWAN technology in IoT platforms for home automation. For this purpose,
an example architecture has been developed, including a server-based LoRa gateway and Bluetooth
connectivity for remote intelligent control and management of home appliances. An analysis of the
expected performance of the proposed architecture was performed by evaluating the time delays,
RSSI and SNR values of the signal.

I'.8.14. Tawes I1., K. Anurenos, H. Manues, M3cneaBane u ananu3 Ha npousBoautentHoctta Ha [oT

KOMYHHUKAITMOHHH TTpoTOoKoIH, COOpHUK Aokiaau oT HaydyHa koHepeHus TechCo— Lovech 2021,
ISSN: 2535-079X, 2021, ctp. 71 — 76, 2021 (Kondepentus 8 HALIM]T).

Pesome:

Cucremute, 6a3upanu Ha HTepHeT Ha Hemata (IoT), Habupar momyasapHOCT 1 OpOSAT UM HapacTBa
C HempeJcKa3zyeMa CKopocT. B pesyiarar Ha ToBa ce OouakBa MHJIMApAM YCTPOWCTBa Jda ObaaT
BHEJPEHU B pa3jIMuYHU HUHAYCTpUU (Hamp. 3[apaBeona3BaHe, aBTOMOOWIHA WHAYCTpHs) Ipe3
cienBamoTo geceruiierue. Ilopaam cBosATa XeTeporeHHoCT, KomyHukanusra Ha loT ycrpoiicTBara e
Ba)KHA cHUCTeMHa (DyHKIMS U 3aTOBa ca MPEAJIOKEHU PA3TUYHU KOMYHUKAIIMOHHU MPOTOKOJIU 32
Te3W cHCTeMU. Ta3u cTaTus TpeacTaBs OIeHKa Ha mpousBoguTenHocrra Ha  [oT
KOMYHUKAITMOHHUTE MPOTOKOJIU 3a npuiioxkuus cioit: AMQP, CoAP u MQTT.

Abstract:

The systems based on Internet of Things (IoT) are gaining in popularity and their numbers are
growing at an unpredictable rate. As a consequence, billions of devices are expected to be deployed
on different industries (e.g., healthcare, automotive) during the next decade. Due to its
heterogeneity, the communication of IoT devices is a prominent system function and, thus, distinct
communication protocols have been proposed for these systems. This paper presents a performance
evaluation of IoT communication protocols for the application layer: AMQP, CoAP, and MQTT.

I'.8.15. Tawes II., K. Anresos, H. ManueB, CpaBHuTeNeH aHaJin3 Ha IPOU3BOAMTEIIHOCTTA Ha
LoRa mopnynamus 3a npunoxenus B loT. Mexnynaponna Hayuyna koHepenuuss UNITECH 2021,
19 noemBpu 2021, T'abpoBo, bwmrapus, Tom. 1, ISSN: 1313-230X, 2021, ctp. [-163-168.
(Kondepennus 8 HALIMT)

Pesrome:

LoRa e momynspHa HUCKOCKOPOCTHA, HUCKOEHEpPrHilHa IMIMPOKOOOXBAaTHA MPEXKOBA TEXHOJIOTHS,
ocurypsBaiia 0e3)KWYeH JOCThI Ha ABJITM Pa3CTOSHUS mIpe3 HenuueHsupanu noa-GHz uyecrornu
neHtu 1o MurepHer Ha Hemara (IoT). Ts ce u3mon3Ba B MHOTO MNPUIIOKEHHS, Bapupamiyd OT
MHTEJIMTEHTHY CIpajy 10 MHTEIUIeHTHO 3eMmenenue. LoRa e mateHToBaHa cxeMa 3a MoxyJsanus ¢
paslIupeH CHeKThp, KoATo € mpom3BogHa Ha Chirp Spread Spectrum momymamms (CSS). T
peain3npa TNPOMEHJIMBA CKOPOCT Ha TMpeJaBaHE Ha JaHHU, W3MI0J3BallKu OPTOrOHAJIHU
Koe(UIMEeHTH Ha pa3NpoCTpaHEHHE, KOETO II03BOJIIBA HA CHUCTEMHHUS JAM3aiiHep Ja 3aMeHUu
CKOpOCTTa Ha TMpelaBaHe Ha JIAHHM C O0OXBaT WJIM MOIIHOCT, Taka 4Ye Ja ONTUMH3HUpa
MIPOM3BOJIUTEIIHOCTTa HA MpeXaTa IpH MOCTOSIHHA YECTOTHA JIeHTa. B Taszu ctaTtus ce pasriexaar
HSIKOU OT OCHOBHMTE KOHIenuuu Ha LoRa Monaynanusara u npeaumcTBaTa, KOUTO Ta3H CXEMa 3a
MOJyJIallisg MOXE Jla OCUTypU IpHU paslojiaraHe KakTo Ha (UKCUpaHH, Taka M HAa MOOWIIHU
KOMYHHMKAIlMOHHH MpEXU C HHUCKAa MOIIHOCT. I3BbpmBa ce CpaBHUTENEH aHalu3 Ha
MpOM3BOIUTENHOCTTa Ha LoRa Monynanusta mpu pa3ivyHU CTOMHOCTHM Ha Koe(uIMEHTa Ha
pasIIMpeHre U CpaBHEHUE ¢ KOHBEHIIMOHATHUTE (JOPMATH Ha MOJTyJIAIIHSL.

Abstract:

LoRa is a popular low-rate, low-power wide area network technology providing long range wireless
access over unlicensed sub-GHz frequency bands to the Internet of Things (IoT). It has been used in
many applications ranging from smart building to smart agriculture. LoRa is a proprietary spread
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spectrum modulation scheme that is derivative of Chirp Spread Spectrum modulation (CSS). It
implements a variable data rate, utilizing orthogonal spreading factors, which allows the system
designer to trade data rate for range or power, so as to optimize network performance in a constant
bandwidth. This paper discusses some of the basic concepts of LoRa modulation and the advantages
that this modulation scheme can provide when deploying both fixed and mobile low-power
communications networks. A comparative analysis of the performance of LoRa modulation at
different values of the expansion factor and comparison with conventional modulation formats is
performed.
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