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Pe3ome:

OnTUYHUTE KOMYHHMKAIIMOHHU JIMHUU OCHUTYpPSIBAT BHCOKOCKOPOCTHO IIpeJaBaHe Ha JaHHU C
M3KJIIOYUTETHO MIMPOKA YECTOTHA JIeHTa. TsAXHATa HAAEKIHOCT, KamaluTeT U TEXHUYECKHU
rnapaMeTpu He MoraT Jla ceé KOHKypupaT C JIpyrd BHUJOBE KaOellHa KOMYHHKAllMOHHA MpEexKa.
HesaBucumo oT TOBa, AMCHEPCUOHHUTE U HEIMHEWHUTE €(PEKTU B ONTHUYHUTE BJIAKHA Ca CUJICH
orpannyaBani (akTop B MHOTOKAHAIHUTE ONTHYHH CHUCTEMH C IUTBTHO MYJITHUIUICKCUPAHE C
paznensiHe Ha JbKMHaTa Ha BbhaHata (DWDM), kakTo W B €JIHOKAHAJIHUTE CHUCTEMHU,
npeHa3HayeHu 3a 0OMEH Ha KIIF0OUOBE 3a KBaHTOBO KpunTupane. Hactosimara myGnukanus onucsa
pa3sIUYHA BUJOBE HEIWHEHHW e(eKTH BBH3 OCHOBA Ha 3aBUCMMOCTTa HAa WHTCH3UTETa Ha
Koe(uIlMeHTa Ha TpedYylnBaHE Ha cpeJaTa OT HWHTEH3WBHOCTTA, KaTo camodasHa MOomysarws,
KpBCTOCaHO (pa3oBa MOAyJIANMS U YSTHPH BBJIIHOBO cMecBaHe. [IpecTaBeH € TeOpeTUICH aHAIHN3 Ha
pa3IUYHU BUOBE HETMHEWHOCTH HA ONTUYHHUTE BIIAKHA M CPABHUTEITHO U3CJIC/IBAHE HA T€3H e(DEeKTH
U TEXHUTE MparoBe. AHaTU3bT HA TPAHUIIUTE HA MPOU3BOIUTEIHOCT MOPAAN HEIMHEHHOCTH Ce
OCBILIECTBsIBA, 4pe3 pa3paboren mozen Ha 8-kanamuu OQPSK momxymupanun DWDM cucremu c
kanaruteT 40 Gbps Ha KaHaJ.

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 fibres 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 fibre 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.

B.4.2. Sadinov S., Angelov K., Kogias P., Modelling and Performance Analysis of DWDM Passive
Optical Network, International Scientific Conference of Communications, Information, Electronic
and Energy Systems — CIEES 2020, IOP Conference Series: Materials Science and
Engineering, 2021, ISSN 17578981, DOI 10.1088/1757-899X/1032/1/012003, Volume 1032, Issue
1, Article number 012003, (Scopus, SJR 0,198)

Pesrome:

[TacuBHUTE ONTHUYHU MPEXH CE OUEpTaBaT KaTO OCHOBHA TEXHOJIOTHUS 3a M3rPaKIaHEe Ha MPEXHU 3a
nocThIl. Hacrosmure roneMu ONTHYHH KOMYHHMKALIMOHHU Mpexu paborsat Ha 1Gbps, koero
M3IIIeXK]1a HETOCTaThUHO 32 OBICIIOTO Pa3BUTHE U €KCITIOHEHITHAIHUS PBCT Ha Tpaduka ot IP ycmyrn.
CrpIecTBYBalIUTE pa3IMyHH YCIYTH C UHTEH3UBEH TpaduK M HapacTBaMAT HHTEepec KbM 4K Buieo
ChJIbP)KaHUE U YCIYTH 3a CTPUHMUHI M3UCKBAT BBBEXKIAHETO HAa HOBU PEILIEHUS B PaMKUTE Ha
nacuBHM onTtu4HU Mpexu (PON). OGemasar Bapuant € komOuHanusta ot 10 Gbps u mo-Bucoka
CKOpPOCT Ha IIpeJaBaHEe Ha JaHHU CbC CHEKTpaiaHO MynaTtuiuiekcupane. DWDM me ocurypu
Heo0Xo/IMMaTa BUCOKA CIEKTpaHa e(PeKTHBHOCT, HO 32 pa3jifKa OT TOBA IIe M3UCKBA M3MOI3BAHETO
Ha MOJXOJsIIa MOJYJAIlMOHHA CXEMa 3a MOCTUIAaHE Ha IO -roJIIMO pa3cTosiHue. B Taszu cratus e
pa3paboTeH MOIeN 3a aHAIM3 Ha IPOM3BOIUTETHOCTTA U PellaBaHe Ha ONTHMHU3ALMOHHU Po0IeMu
3a DWDM-PON wmpexu. Pasrnexnar ce pa3inyHM MOAYJNALMM Ha CUTHAJA M CE H3BbpLIBA
CpaBHMTEJEH aHanu3. Mojienupa ce OBEIEHUETO Ha CUCTEMATa MPH Pa3IndHU BXOJHU [TapaMeTpH.
AHanu3bT Ha IPOU3BOJIUTEIHOCTTA CE€ U3BBPIIIBA YPE3 OLICHKA HA CIIEKTPATHUTE XapaKTEPUCTUKU U
crorinoctute Ha BER u Q-daxrop.

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 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.

B.4.3. Sadinov S., Angelov K., Kogias P., Malamatoudis M., Aleksandrov A., The Impact of Channel
Correlation on the System Performance and Quality of Service in 5G Networks, IEEE 7th
International Conference on Energy Efficiency and Agricultural Engineering (EE&AE), Article
number 9278982, ISBN 978-172810362-4, DOI 10.1109/EEAE49144.2020.9278982, 2020 (Scopus,
WoS)




Pe3ome:

B cneasamoTo nokosienne 5SG mpexu, XeTeporeHHUTE MPEXH Ce M3MO0J3BAT IIUPOKO 32 MOCTUTaHE
Ha MO-TOJSIMO MPOCTPAHCTBEHO pa3zHooOpasue. OT jpyra cCTpaHa, C€ O4YakBa JECETKU XWIAIU
YyCTpPOHCTBa Aa OBAAT CBBbP3aHU KbM MHTEPHET M TAXHATA IUThbTHA KOHIICHTPALUs B JajeHa o0iacT
I UMa 3HAYUTEIHH TOCIECTUIH 32 TOJ3UTE OT MPOCTPAHCTBEHOTO pa3sHOOOpas3me, KOETO e ce
OTpa3u Ha ISUIOCTHATa IMPOM3BOAUTENHOCT. Ta3u craTtus u3cienBa CTENEHTa HA BIUSHUE, KOETO
KopenalusTa Ha KaHajla MOXE Jla OKaXe BbpXy paboTaTa Ha MpOTOKoIuTe chBMecTHU MAC
MPOTOKOJIU, TpWIOKUMU B 5G mpexu. Hakon edpextdn Ha PU3MUECKUs CIOH M MO -CHEUUATHO
KOPEJIMPaHOTO BB3JICHCTBUE HAa CEHKUTE BBPXY IMPOU3BOJIUTEIHOCTTa Ha cucremara U QoS ce
OLIEHABAT C ITOMOLITA Ha cumyJianiu B Monte Kapro.

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
Internet and 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.4.4. Sadinov S., K. Angelov, P. Kogias, Modelling and Performance Analysis of Modulation
Formats and Dispersion Compensation Schemes in a High-Speed Optical Communication Network,
Journal of Engineering Science and Technology Review (JESTR), Special Issue on Conference in
Telecommunications, Informatics, Energy and Management, Kavala Institute of Technology ISSN:
1791-9320, E-ISSN:1791-2377, 2019, pp. 22-25 (Scopus, SJR 0,190)

Pe3ome:

OCHOBHMAT NpeaIMET Ha H3CJIEJBAHE W aHalu3 B TO3M JIOKJaJ € €JHOKAHaJHa ONTHYHA
KOMYHMKaIIMOHHA Mpexka. [IpeacTaBeH e cpaBHUTENEH aHaJIW3 U OLIEHKA Ha MPOU3BOAUTEIHOCTTA Ha
MpexaTa 3a pa3udHu Bb3MOkHH ciieHapuu: 10 1o 40 Gbps uectoTHa neHTa Ha Mpexata, NRZ u niBa
RZ Gazupanu ¢opmara 3a MOAyNalusi Ha ONTHYHUS CUTHAN, KAKTO U NpUIaraHe Ha CUMETPUYHA
cxema 3a komneHcanus Ha aucnepcusta (DCS), xkakro M cxemMM ¢ NpeaBapuTeIHa U IOCT-
KOMIIEHCAIUsl Ha AMcliepcusTa. B aHann3a Ha epeKTUBHOCTTAa ONTHUMaJHAaTa BXOJHA MOIIHOCT Ha
ONTUYHHMS CUTHAJI CE€ ONpeleis 4pe3 OLICHKAa Ha IapaMeTpUTe Ha CUrHaia u nomydeHute BER
XapaKTepUCTHKH 33 PA3IMYHUTE CLIEHAPUH Ha padoTa.

Abstract:

The main subject of study and analysis in this paper is the single-channel optical communication
network. A comparative analysis and evaluation of network performance is presented for different
possible scenarios: 10 to 40 Gbps network bandwidth, NRZ and two RZ based formats for optical
signal modulation, as well as applying symmetrical dispersion compensation scheme (DCS), and pre-
or post-compensation scheme. In the performance analysis, the optimal input power of the optical
signal is determined by evaluating the signal parameters and the obtained BER characteristics for the
different operating scenarios.

B.4.5. Sadinov S., K. Angelov, P. Kogias, M. Malamatoudis, Approach for MIMO Wireless Channel
Modelling and System Characterization for an Indoor Environment, 2019 27th National Conference
with  International Participation (TELECOM), Sofia, Bulgaria, 2019, pp. 54-57,
(doi:10.1109/TELECOM48729.2019.8994892) (Scopus)
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Pesrome:

JlokaTo KoaupaHeTo U 00paboTKaTa Ha CUTHANA Ca KJIIIOUOBH €JIEMEHTH 33 YCIEIIHOTO BHEAPSBAHE
Ha MIMO cuctema, KOMyHUKAIIMOHHUAT KaHaJ IPEJICTaBIsIBA OCHOBEH KOMIIOHEHT, KOMTO onpeess
IIPOU3BOJUTEIIHOCTTA Ha cucTeMara. MiMa pasHooOpasue OT pa3iavyHHM MOAXOIH, U3IOJI3BAHH 3a
Monenupane Ha Oezxuunuss MIMO xkanan. To3m nmoxman ce (okycupa BbPXY MOJAETHPAHETO,
HAacOUYEHO KbM XapaKTEpU3UPAHE Ha IPOCTPAHCTBEHO-BpemMeBUTe cBoiicTBa Ha MIMO kanana kato e
pasrienan mpumep B cpena Ha 3akpurto. IlogxoasT, oOchaeH B TO3M 0K, € JeGHUHUpPAH Ja
BKJIKOYBA €JICKTPOMATrHUTHOTO PA3NpPOCTPAHEHHE HA CUTHAJIUTE M MapaMETPUTE HA U3IOJI3BaHUTE
AQHTECHU.

Abstract:

While coding and signal processing are key elements to successful implementation of a MIMO
system, the communication channel represents a major component that determines system
performance. There are a variety of different approaches used for modelling the MIMO wireless
channel. This paper is focus on modelling aimed at characterizing the MIMO channel spatialtemporal
properties for an indoor environment as an example. The approach discussed in this paper is defined
to include the electromagnetic propagation and antennas.

B.4.6. Angelov, K., Sadinov, S., Kogias, P., Development of a Module for Retransmission and
Monitoring of DVB-S/S2 Signals over IP Network, 10th National Conference with International
Participation, ELECTRONICA 2019 - Proceedings May 2019, Article number 8825628, Category
number CFP19P58-ART; Code 151781, Electronic ISBN: 978-1-7281-3622-6, Sofia, Bulgaria, 2019.
(Scopus)

Pe3ome:

To3u nmoxman mpenctaBs pa3pabOTBAaHETO Ha MOJIYJ 3a NpHEMaHe W TperperaBaHe Ha MUGPOBU
carenmutHu (DVB-S/S2) curmamu npe3 IP mpexa. MonynsT e 6a3upan Ha SoC rturtardopmara
Raspberry Pi. C moaxomsmio u3moyi3Bax xXapJayepeH Kemdsp U copryep 3a aHaiM3, MOAYIBT € B
CHhCTOSTHUE J1a HAOJI0]aBa B pEATHO BPEME U JIa OIICHSBA MapaMeTPUTE Ha TOMYyUYEHUTE CATEITUTHU
CUTHAJIN. HpeZUIO)KCHOTO PEICHUE € I'bBKABO, MHOBATHBHO U YI[O6HO 3a U3II0JI3BAHC B ICHTPAJTHUTC
CTaHIIUU IMOpaan JICCHUA MOHTAX U MMOAAPBHIKKA, HUCKA ICHA, MAJIBK pa3sMEP U HUCKA KOHCyMalus.

Abstract:

This paper presents the development of a module for reception and retransmission of digital satellite
(DVB-S/S2) signals over an IP network. The module is based on the SoC platform Raspberry Pi.
With properly used hardware capture and analysing software, the module is capable of real time
monitoring and assessing the parameters of the received satellite signals. The proposed solution is
flexible, innovative and convenient to use at the head-end station sites due to its easy installation and
maintenance, low cost, small size and low consumption.

B.4.7. Sadinov, S., Daneva, P., Kogias, P., Kanev, J., Ovaliadis, K., Binary phase shift keying
(BPSK) simulation using matlab, ARPN Journal of Engineering and Applied Sciences, ISSN:1819-
6608, Volume 14, Issue 1, 2019, Pages 222-226. (Scopus, SJR 0,238)




Pe3ome:

B Tasu cratms e W3BBpIIEH aHAIW3 Ha KoedummeHTta Ha rpemka Ha OutoBere (BER) ¢ BPSK
MOJIyJIAIIMOHHA CXeMa B KaHaJ ¢ Jo0aBeH 0sut raycoB myM (AWGN). I3MeHeHneTo Ha BEpOsITHOCTTA
3a rpelrka B OuToBeTe ce cuMmysupa ¢ momornra Ha Matlab. I{sutoctrara BPSK cucrema e BHeapeHa
B cpena Matlab/Simulink. Cumynupa ce mOBEIeHUETO Ha CUCTEMATa U Ce MPEACTABST MOTyICHUTE
pe3ynTary.

Abstract:

In this paper the analysis for Bit error ratio (BER) with BPSK modulation scheme in Additive White
Gaussian Noise (AWGN) channel is performed. The bit error probability curve is simulated using
Matlab. The complete BPSK system is implemented in Matlab/Simulink environment. The behavior
of the system is simulated and the results obtained are presented.

B.4.8. Balabanova I, G. Georgiev, S. Sadinov, S. Kostadinova. Synthesizing of Models for
Identification of Teletraffic Markov Chains by Artificial Neural Networks and Decision Tree Method,
Journal of ELECTRICAL ENGINEERING (Slovakia), vol. 69, No (5), 2018, ISSN: 1335-3632), pp.
379-384. (Scopus, WosS, IF 0,647)

Pesrome:

B ny6nukanusita € mpuiioskeH MHOBATUBEH MOXO0/ 32 HASHTH(HUKAIM Ha Bepuru Ha MapkoB M/M/c
u M/M/c/k B MATLAB Ha 6a3a Ha MaTeMaTHYECKUTE arapaTd Ha M3KyCTBEHUTE HEBPOHHU MPEKH
(ANN) ot Tum ¢ 0OpaTHO pa3NpOCTpaHEHHE Ha TpelIKaTa M MeTona JbpBO Ha pemeHusta (DT).
W3BbpmieHO € oO0y4eHHe Ha CTPYKTYpHH HACHTH()HUKAIMOHHM MOJETH 3a OmpeAeisHe Ha
MPUHAIISKHOCTTA HA TOIYYCHUTE MapaMeTpH NMpH TeneTpaduuHa cumynanus kbM M/M/c wmm
M/M/c/k Bepuru, 6azupaHo Ha ykazaHUTe anapatu. [IpencraBeHu ca pe3ynTatute OT POBEICHOTO
obyuenne u cunate3 Ha ANN u DT moxenu. IlocTuraatu ca AOCTaThbYHO BUCOKH PE3YNTATH IPH
TeneTpadpuyHa HICHTH(UKALKS, MOTBHPXKIABAIIM YCIEUTHOTO NPHIOKEHHE Ha MPEIOKEHUTE
CHUHTE3UPAaHU KIACH(PHUKAIMOHHA MOJENH, ChOTBETHO Npubnu3utenHo 91.00% npu DT u 99.20%
pu ANN.

Abstract:

An innovative approach to identifying Markov’s teletraffic chains by means of multilayer
backpropagation neural network and decision tree structure is proposed in this paper. The synthesis
processes of the identification models are performed on the basis of a step quantitative analysis of
accepted parametric criteria - mean squared error and accuracy for ANN, and accuracies at re-
substitution and crossvalidation techniques for DT. The obtained best results - accuracies 91.00% in
DT and 99.20% in ANN, give optimistic grounds and a prerequisite for deepening the research as
search and combining of other methods, algorithms and apparatuses in the Markov chain type
identification as well as improve the predictive processes of the teletraffic system identification.

B.4.9. Angelov K., S. Sadinov, P. Kogias and M. Malamatoudis, Simulation Study and Analysis of
High Speed Single Channel Transmission in Optical Communication Line, Proc. IX National
Conference with International Participation Conference "Electronica 2018", Sofia, Bulgaria, IEEE
Catalog Number CFP18P58-POD, ISBN (online) 978-1-5386-5801-7, pp. 162-165. (Scopus)




Pe3ome:

[IpoekTupaHETO M ONTHYHOTO Opa3MepsiBaHE HAa BUCOKOCKOPOCTHUTE ONTHYHU KOMYHHUKALIMOHHU
JIMHUM € CIIO’KHA 33/1a4ya 110 OTHOUIEHHE Ha pa3jMuHU orpaHuyaBaiiy gakropu. OCHOBHATa €] Ha
Ta3u CTaTUs € Ja IPOy4dd M CpaBHU IpEJaBaHETO Ha ONTHYHM curHaiu npu RZ- u NRZ
MOJIyJIaIMOHEH GopMaT B eHOMO10BO BiakHO mpu 40 Gbps, kaTo ce B3emMar MpeaBu I JUCTICPCUsITA
OT TpymnoBara CKOpocT, (azoBaTta caMOMO/IYJIAIMS, JIUHEHHHUTE 3aryOn U T00aBEHUAT IIyM MOpaan
MEPUOANYHO YCUJIBaHE, KAKTO U J1a IPOYYU U CPAaBHU PA3IMYHU CXEMU 332 KOMIICHCAIIMSL.

Abstract:

Design and optical dimensioning of high-speed optical communication lines is a complex task in
terms of various limiting factors. The main purpose of this paper is to study and compare RZ- and
NRZ- modulation format transmission in single mode fiber at 40 Gbps taking into account: group
velocity dispersion, self-phase modulation, linear losses, and inserted noise due to periodical
amplification, as well as to study and compare different compensation schemes.

B.4.10. Sadinov S., Simulation Study of M-ARY QAM Modulation Techniques using
Matlab/Simulink, 40th Jubilee International Convention on Information and Communication
Technology, Electronics and Microelectronics — MIPRO 2017 CTI, May 22 - 26, 2017, Opatija,
Croatia, ISBN 978-953233092-2, DOI 10.23919/MIPR0O.2017.7973486, pp.704-711 (Scopus, WoS)

Pe3ome:

[TocnenHuTe TEOPETUYHU U3CIIEIBaHUS HA KOMyHUKAIIMOHHNUTE CUCTEMHU MPOSIBSABAT I'OJISIM UHTEPEC
KbM MOJyJIallusiTa Ha BUCOKO HMBO, KaTO MOJyJIallusATa Ha aMILUIMTy1aTa Ha M-ary quadrature (M-
QAM), a noBe4eTO CBBP3aHM MPOU3BEJCHHUS CE OCHOBABAT Ha cumylsanuute. B Ta3m cratus ce
npeajgara CUMyJIallMOHEH MOJIEN 3a u3cienBaHe Ha pasnuyHd M QAM MoaynanMoHHH TEXHUKU.
CumynanMoHHHMAT MOJIEN ce M3MbIHsBa B cpena Matlab / Simulink u ce uznonzsa BERTool 3aenn0
¢ mozena. M3pppmBa ce cumynanus 3a 64-QAM u 256-QAM monynanus. M3cnensa ce ehekTbT OT
(azoBus 1IyM BHPXY KOHCTENAIMOHHATA Tuarpama u 3a asata M-QAM ciydasi. OT4eTeHO € ChIo
BJIMSTHUETO HA IPOMSHATa Ha MOIIHOCTTa HAa BXOJHHMS CHUTHAJ, ()a30BUS LIIYM U OTKJIOHEHHETO Ha
YECTOTUTE BbpXY uecrtoTaTa Ha Outosa rpemka (BER) na 64-QAM u 256-QAM. Pesynratute ot
CUMyJIalMsATa 110 OTHOLIEHUE Ha KOHCTENAlMOHHATa quarpaMa u Kkpusara Ha BER npu pasimnunun
YCIIOBUS ca NPEACTaBEHU U aHAJIM3UPAHHU.

Abstract:

Recent theoretical studies of communication systems show much interest on high-level modulation,
such as M-ary quadrature amplitude modulation (M-QAM), and most related works are based on the
simulations. In this paper, a simulation model to study various M-ary QAM modulation techniques
is proposed. The simulation model is implemented in Matlab/Simulink environment and BERTool in
conjunction with the model is also used. Simulation for 64-QAM and 256-QAM modulation
techniques is done. The effect of the phase noise on the constellation diagram for both M-QAMs is
examined. The impact of changing the power of the input signal, phase noise and frequency offset on
Bit Error Rate (BER) performance of 64-QAM and 256-QAM is also studied. The simulation results
in terms of the constellation diagram and the BER curve under various conditions are presented and
analyzed.

B.4.11. Sadinov S., K. Angelov, P. Kogias and M. Malamatoudis, Iterative Estimation and Simulation
Analysis of the Amplifying Sections in Optical Communication Network, Proc. XX VI International
Scientific Conference Electronics - ET2017, September 13-15, 2017, Sozopol, Bulgaria, ISBN 978-
1-5386-1752-6, pp.300-303.

(IEEE Catalog Number CFP17H39-CDR, DOI:10.1109/ET.2017.8124385), (Scopus)




Pesrome:

Ontunyaure WDM Mpexu H3MONI3BAT BHCOKOCKOPOCTHH ONTHYHU MAaruCTPalHA JUHHHA KaTo
rppOHavYHa Mpexa. MakCUMaTHHUAT OpoW YCHIIBATEHM CEKIMHM B ONTHUYHATA JIMHHUSA € MPUYUHHO
CBBp3aH ¢ OajlaHca U pa3npeeNieHHeTo Ha MOIIIHOCTTA, JUCIIEPCUOHHOTO pa3lINpsiBaHe HA KOJJOBUTE
HMITYJICU M HEJIMHEWHUTE U3KpUBsiBaHUs. Bcuuku nmapameTpu ca TSCHO cBbp3aHu. OOuuTe 3aryou Ha
CHTHAJI C€ M3YMCISIBAT U Ype3 MOpeaulia OT UTEepaly ce€ HaMHpa pelieHne, KOeTo 3a AajeH Opoit
YCUJIBAaTEITHH CEKITUH 3a TeKyIlaTa UTepanus e J1aje MUHIMAaJIHa OTHOCUTENIHA MPOLIEHTHA TPEIKa.
PazpaboteH e cumynanMoHeH MOJIEN 3a BAIUANPAHE Ha MPEATI0KESHUS TIOIXOI.

Abstract:

Optical WDM networks use high-speed optical trunk lines as backbone network. The maximum
number of amplifying sections in the optical line is causally related to power budget, dispersive
expansion of code pulses and nonlinear distortions. All parameters are closely correlated. Total signal
losses are estimated and through series of iterations a solution is found which for a given number of
amplifying sections for the current iteration will yield minimum relative percentage error. A
simulation model is developed to validate the proposed approach.

B.4.12. Angelov K., S. Sadinov, P. Kogias, Practical Model for Management, Monitoring and
Research of Passive Optical Network, Proc. XX VI International Scientific Conference Electronics -
ET2017, September 13-15, 2017, Sozopol, Bulgaria, ISBN 978-1-5386-1752-6, pp.77-80 (IEEE
Catalog Number CFP17H39-CDR, DOI:10.1109/ET.2017.8124332), (Scopus)

Pe3ome:

ITacuBHUTE OnTHYHU MPECKHU CC U3IOJI3BAT IIMPOKO B CbBPCMCHHUTC KOMYHHUKAIIUOHHU MPECIKHU 3a
ITUPOKOJIEHTOB JOCTHI. OCHOBEH MpOOJIEM 0 OTHOIICHHUE HA PAa3BUTHETO U (DYHKIIMOHUPAHETO HA
TE3W MPECKHU € MNPCAOCTABAHCTO HA BB3MOXKXHOCTU 3a YIPABJIICHHUC, MOHHUTOPHHI W H3CJICABAHUWA.
OcHoBHara 11e71 Ha Ta3u paboTa € Ja ce MPUIIOKHU MPAKTHUSCKHA MOJIEI Ha MMaCHBHA ONTHYHA MPEKa
3a MPCAOCTABAHEC HAa HHTCPAKTUBHU YCIIYT'H 3a U3IMIBJIHCHUC HA TPU OCHOBHHU 3aJjavyu: Aa C€ OCUTYpPHU
yA00HO M JIeCHO O0ydeHHE Ha TMEepCcOoHaja; Ja ce MO3BOJHU ToJIIMO Pa3HOOOpa3ue OT MPaKTHUYECKU
uscinensanus (00padoTka Ha Tpaduka, BbBEKJaHEe HA HOBU YCIYTH M MOJYJIU 33 ONITUYHU YCIYTH U
1p.); na 6bae miaTdopMa 3a MpoBeXkKIaHe Ha OOIIM M3CIIeIBaHUs B 001aCTTa HA MTACHBHUTE ONITUIHH
MPEXKH.

Abstract:

Passive optical networks are widely used in modern communication networks for broadband access.
A major problem in terms of development and operation of these networks is to provide opportunities
for management, monitoring and research. The main objective of this work is to implement a practical
model of a passive optical network for the delivery of interactive services to perform three main tasks:
to allow convenient and easy training of staff; to permit a wide variety of practical research (traffic
processing, introducing of new services and optical service modules, etc.); to be a platform for
conducting general research in the field of passive optical networks.

B.4.13. Sadinov S, P. Kogias, K. Angelov, Determination of Distortion in Broadband Amplifiers for
Different Standards of Signals in CATV Networks, ARPN Journal of Engineering and Applied
Sciences, Vol.11, No.17, 2016, ISSN 1819-6608, pp. 10684-10688. (Scopus) SJR 0,19




Pe3ome:

To3u noknan ce oTHacs 10 NPaBUJIHOTO U3YMCIsABaHE Ha HeIMHENHM n3kpussiBaHus B CATV Mpexu
- CSO u CTB. Ha mpakTuka TOBa € CBBpP3aHO C INpaBUIHATa HACTPOMKa Ha YCWJIBATEIUTE U
€KBaJlali3epuTe, pasloJOKEHH B OINpPEIEIEHM MecTa B Mpexara. ChIIO Taka ce pasriexiaaT U
(dakTopuTe Tpu MpelaBaHe Ha JIBYIOCOYHH aHAJIOTOBH W IU(PPOBU CUTHAIHU W MAKETU C Pa3IUIHH
HUBa U YE€CTOTHA JICHTA.

Abstract:

This report relates to the correct calculation of nonlinear distortion in CATV networks - CSO and
CTB. Practically this is related to the correct setting of the amplifiers and equalizers need certain
places on the network. It is also recognized factors that transmit bidirectional analogue and digital
signals and packets having different levels and bandwidth.

B.4.14. Sadinov S., K. Koitchev, P. Penchev, K. Angelov, Simulation Evaluation of BER
Characteristics for M-PSK and M-QAM Modulations used in the Reverse Channel of Cable TV Nets,
Journal “Electronics and Electrical Engineering” Vol. 7 (95), pp.71-76, ISSN 1392-1215,
TECHNOLOGIJA Kaunas, Lithuania, 2009. (Scopus, WoS, IF = 1,128)

Pesrome:

Pasrnexna ce mpodui 3a pa3UMYHUTE BUIOBE KBAJIPAaTHU MOAYJAIUH, KOUTO C€ HM3MOJI3BAT IMPH
npegaBaHe Ha NU(GPOBU CUTHAIM B OOpaTHHs KaHal Ha KaOemHH TeneBU3MOHHU Mpexu (CATV).
[Tocnennure ca arakyBaHU OT CMYIIEHMsI, KOUTO BJIOLIABAT KAYECTBOTO HA MPEAAIEHUTE CUTHAIN U
NPUYMHSBAT TPEIIKH B IHQpoBHus mMOTOK. 32, 64, 128-QAM d¢Qopmatu Ha MomyJamuu ca
aHanu3upand. CHOTHONIEHHETO CUTHAI/IIYM C€ HM3YMCIsIBa KaTo (YHKIHS OT BEPOATHOCTTA 32
rpeuika. Bb3 OCHOBa Ha MOJIY4YEHHUTE PE3yJITaTH € BB3MOXKHO Jla CE YCTAaHOBM 3aBHCHUMOCTTa Ha
IbJDKMHATa Ha KaOeIHOTO Tpace OT CKOpPOCTTa Ha MpeJaBaHe, XapaKTepu3HpaHa OT PA3IUYHUTE
BUJIOBE KaOelu, IpU yCJIOBHE Ye MMaMe JOMyCTUM KoeduuueHT Ha rpemka. CUMyITalluOHHUTE H
€KCIIEPUMEHTAJIHUTE PE3YJITaTH CE CPaBHSBAT.

Abstract:

A profile is drawn for the various types of square modulations, which are used in transmitting digital
signals in the reverse channel of cable TV networks (CATV). The latter are attacked by disturbances,
which deteriorate the quality of transmitted signals and cause errors in the digital flow. 32, 64, 128-
QAM are also analyzed. Signal to noise ratio is calculated as a function of error probability. Based
on the obtained results, it is possible to establish the dependence of the cable length sector on the
transmission speed featured by different types of cables provided we have an allowable error
coefficient. Simulation and experimental results are compared.




I'pyna I'.7. Hayynu nmy0aukanuu B U31aHNs, KOMTO ca pedpepupaHy M HHIEKCHPAHU B
CBETOBHO M3BEeCTHHU 0a3 OT JaHHU ¢ HaAy4YHa HH(opmManus

I'.7.1. K. Angelov, S. Sadinov, P. Kogias, Deployment of Mesh Network in an Indoor Scenario for
Application in IoT Communications, [OP Conference Series: Materials Science and Engineering, vol.
1032 (1), art. no. 012004, 20 January 2021. (ISSN 17578981, DOI: 10.1088/1757-
899X/1032/1/012004) (Scopus) SJR 2019 (0,198)

Pesrome:

HeoOxonumoctTa OT furuTanHa TpancopManys B MHAYCTPUATA U CBBP3aHOTO C TOBA pa3BUTHE HA
WNurtepuer na nemara (IoT) moBemoxa 10 OBP30TO pa3BUTHE HA Pa3IMYHM KOMYHUKAIIMOHHU
TEXHOJIOTMM U IOJAXOJM 32 BHEJpPSBaHE HAa I'bBKABU U MHTEIUTCHTHH KOMYHHMKAI[MOHHU MPEXU.
OcHOBHaTa MOCOKa ca OeHKUIYHUTE TEXHOJIOTHH, KOUTO JAaBAT BE3MOXKHOCT J1a C€ YCKOPH IIMpOKaTa
rama OT HOBH IPUJIOKEHUS U yCIyTU, CBbP3aHU C UHTEJIUT€HTHHU I'PajioBE, NHIYCTPHS, €IEKTPOHHO
MIPaBUTEJICTBO U APYTU. Bb3MOXKHOCTUTE ca HIIMPOKHU - U3MOI3BAaHE HA Pa3IMYHU JUIECH3UPAHU WU
HEJIUIEH3UPAaHU YEeCTOTHH JICHTH, YECTOTHH JICHTH Ha KaHaH, (JopMaTH Ha MOy alHs, eHepruiiHa
e(EKTUBHOCT, HaJICKTHOCT M CUTYPHOCT. 3a JJOCTHII M ChOMpaHe Ha JAHHU OT CEH30PHUTE MPEKH
MOrar J1a ce IpujaraT pa3JIu4HU TOIOJIOTUH Ha MPEKaTa - 3BE€3/1HA TOIIOJIOTUsl, MPEXKECTa TOOJIOTHs,
JbPBOBUIHA TOTIOJIOTHS, BCAKA OT KOMTO MMa PAa3IMYHU MPEAUMCTBA U HeAocTaThlM. Ta3u craTus
00CHXK/Ia Bb3MOKHOCTUTE 32 Pa3TpbIIaHe HA MPEXKOBU MPEKH C HHCKA MOIIHOCT B CLIEHapUil Ha
3akpuro, 6azupan Ha IQRF Ttexnomnorus. IlpencraBeHu ca Ba)kHM KOMYHHUKAIlMOHHU MapaMeTpH,
IIPEAMMCTBA Ha MTOAXO0a U TEXHOJIOTMYHU orpaHudeHus. Kato npumep e pasrienaHo npoy4yBaHe Ha
MOBEJICHUETO U €(PEeKTUBHOCTTA HA MpeKaTa B CIIEHAPHUI Ha 3aKPHTO.

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'.7.2. Balabanova I., Kostadinova S., Markova V., Sadinov S., Georgiev, G., Voice Control and
Management in Smart Home System by Artificial Intelligence. IOP Conference Series: Materials
Science and Engineering, vol. 1032 (1), art. no. 012007, 20 January 2021. (ISSN 17578981, DOI:
10.1088/1757-899X/1032/1/012007) (Scopus) SJR 2019 (0,198)




Pesrome:

B Ta3u cratus e npeacrased 3D apxuTekTypeH Mozel Ha cucteMa 3a Smart Home. B Hes ca cbOpanu
WHPOPMAIIMOHHA HAOOpH OT MapaMeTpu TNpH 3BYKOB aHAIM3 HAa TECTOBH TIJIACOBH KOMAaHJIH.
Bxorouenu ca cieiHuTe aHANM3UpAaHM Moka3arenu, cboTBeTHO LZE, L.Zeq, LZF, LZS, LZI, LAE,
LAeq, LAF, LAS, LAIL LCE, LCeq, LCF, LCS, LCI u LEX8h. Cunresupanu ca oOpaTHH
pasnpocTpaHeHNUs U XUOPUAHM AITOPUTMH, Oa3upaHu Ha U3KyCTBEeH MHTENeKT (Al) m aganTtuBHa
HeBpo-pazmuTa uHTepdeiicHa cuctema (ANFIS). M30panum apXuTeKTypu ca HHTETPHpaHH B
MHTEJIUTEHTHA aBTOMATHU3MpaHa CUCTEMA 3a INIaCOB KOHTPOJ 3a YNpaBICHHE HA YOBELIKUS JOCTBII,
MIPEBKJIIOYBAHE HA 3aXPAaHBAHETO M OCBETJIEHUE, KIMMATUYHU CHUCTEMHU M JIOMaKUHCKU ypeau. B
IIpolLieca Ha CUHTE3 Ce MpuilaraT pa3IndHu KPUTEPUH 32 IPOU3BOAUTEIHOCT HA MpEsKaTa IIpH aHaIn3a
Ha TUIIA Ha aKTUBHUpaHe B u3xoaHuTte cnoese B Al u Bxonnus cinoil B ANFIS. 3a Bcuuku pasriexianu
TJIACOBU KAaTEeTOpUU 3a (YHKIIMOHAJIEH KOHTPOJ € yctaHoBeHa To4HOCT oT 100,0%. 3a mpaBmiiHO
MOTBBPXK/ICHUE Ca HM3BBPIICHU MNPOLEAYpPH 3a IPOBEpPKAa Ha HAJEKAHOCTTa HAa IOCTUTHATHTE
pe3yJiTaTu.

Abstract:

The paper provides a 3D architectural model of Smart Home system. An information data sets of
parameters in sound analysis of test voice commands were collected. The following analyzed
indicators are included, respectively LZE, LZeq, LZF, LZS, LZI, LAE, LAeq, LAF, LAS, LAI, LCE,
LCeq, LCF, LCS, LCI and LEX8h. Backpropagation and Hybrid algorithms based Artificial
intelligence (AI) and Adaptive neuro-fuzzy interface system (ANFIS) were synthesized. Selected
architectures are integrated in intelligent automated voice control system for human access control,
power switching and lighting, air conditioning systems and home appliances. In the process of
synthesis, different criteria for network performance in the analysis of activation type in the output
layers in Al and input layer in ANFIS are applied. About all considered voice categories for functional
control an accuracy of 100.0% was established. V erification procedures concerning reliability of the
achieved results were performed for correct confirmation.

I'.7.3. Balabanova 1., Kostadinova S., Markova V., Sadinov S., Georgiev, G., Statistical Techniques
to Determine of Optimal and Acceptable Noise Levels. IOP Conference Series: Materials Science and
Engineering, vol. 1032 (1), art. no. 012006, 20 January 2021. (ISSN 17578981, DOI: 10.1088/1757-
899X/1032/1/012006) (Scopus) SJR 2019 (0,198)

Pe3ome:

B ta3u crarus ce npeacTass moaxo 3a npuiarane Ha QoS nporenypu 3a Bb3ACHCTBHE BHPXY IIyMa
B KOMYHUKaIUUTE, ChOTBETHO paBHOMepeH Osut mym (UWN), I"aycos 6su1 miym (GWN), mym Ha
bepnynu (BN) u mym Ha Ilyacon (PN). [logxoasT ce cbCTOM B €KCIIEPUMEHTAIHO YCTAHOBSABAHE HA
MPETOPBHUNTENTHN ONTHUMAIHU U MPUEMJIMBH IPaHUYHU HUBA HAa WHAMKATOpa 3a IIyM, Oa3WpaH Ha
cpenHokBaapatudeH kKopeH (RMS), mpu oOpaboTka Ha peructpupaHu WHOOPMAMOHHN HAOOPH 3a
Bceku cnenududeH myM. KbM ekcriepuMeHTaTHUTe JaHHU Ce Mpuiiara Habop OT METOJ0JIOTHYECKH
CTaTHUCTUYECKH MPOILEAYPH 110 OTHOLIEHUE HA IIBJIHUTE U OTAETHUTE BX0AHU Habopu (RMS HuBa 3a
BCEKH OT/EJIEH 1IyM). BujoBere XxapakTepUCTUKU Ha CEMEHCTBOTO CE€ aHAJIU3UpaT U OLIEHSBAT 110
OTHOIIICHWE Ha pa3JIMYHH I[IOKa3aTeNd 3a KadecTBO Kato ,,CpeneH rpaduk Ha MHOXKECTBO
npomeHnuBu®, ,,I'padunu ¢ HopmanHa BepositHOCcT™, ,,UHauBuayanau rpaduku’, ,,.X-Bar u R char
npoMenuBa“, ,,['paduku Ha crmocoOHOCTH W ,, XucTorpamMu Ha crocobHocTH . TlogxombT e
CBBp3aH U ¢ OTKpuBaHeTO Ha RMS u3Bagku ¢ OTKIIOHEHMS] U3BBH OIPENEICHUTE CTATUCTUYECKU
HUBA, KAKTO M TSIXHOTO U3KJIFOUBAHE C 11eJ1 TOJA00psBaHEe Ha KAYeCTBOTO HA M3BaJIKaTa OT 0OpaboTeHa
nH(popManus.
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Abstract:

The paper presents an approach for an application of QoS procedures, on noise impacts in
communications, respectively Uniform White Noise (UWN), Gaussian White Noise (GWN),
Bernoulli Noise (BN) and Poisson Noise (PN). The approach consists in experimental establishment
of recommended optimal and acceptable limit levels of the noise indicator Root Mean Square based
(RMS) on the processing of registered information sets for each specific noise. A set of
methodological statistical procedures are applied to the experimental data with respect to the complete
and individual input sets (RMS levels for each individual noise). Types of family characteristics are
analyzed and evaluated about different quality indicators as “Mean Plot of multiple variables”,
“Normal Probability Plots”, “Individual Plots”, “X-Bar and R char variable”, “Capability Plots” and
“Capability Histograms”. The approach is also associated with the detection of RMS samples with
deviations outside the defined statistical levels, as well as their exclusion in order to improve the
quality of the processed information sample.

I'.7.4. K. Angelov, N. Manchev P. Kogias, S. Sadinov, Design and Development of a Platform for
Test Applications in LoRa/LoRaWAN, Journal of Engineering Science and Technology Review
(JESTR), Special Issue on Conference in Telecommunications, Informatics, Energy and
Management, Kavala Institute of Technology ISSN: 1791-9320, E-ISSN:1791-2377, 2019, pp. 17-
21 (Scopus, SJR 0,190)

Pesrome:

To3n poknan mpeacTaBs NPOSKTHPAHETO M pa3paboOTBaHETO Ha IUaTdopMma 3a BHEApSBAaHE Ha
TECTOBU mpuiiokeHus, Oasupann Ha LoRa/LoRaWAN texnomorus. OcHoBHaTa 1en €
eKCIIEpUMEHTATHO pa3padoTBaHEe M aHAIU3 Ha MOKpUTHE Ha paano Mpexka 3a LoRa/LoRaWAN Hna
TepuTOpHsITa Ha Tpaja ['abpoBo 1 pazpaboTBaHe U KOHPUTYypUpaHe Ha IITI03 (KOHIIEHTPATOP ), KpaitHu
yCcTpoiicTBa (KpallHM BB3JIM) U MPEXKOB CHPBBP 3a KOMYHHMKAIUsl U TECTBAaHE Ha INPUIIOKEHMS.
ApxuTekTypara Ha TaTdopmara ce OCHOBaBa Ha m3uckBaHuiTa Ha LORaWAN ™, ompenenenu ot
LoRa Alliance ™

Abstract:

This paper presents the design and development of a platform for the implementation of test
applications based on LoRa/LoRaWAN technology. The main purpose is experimental development
and analysis of radio network coverage for LoRa/LoRaWAN on the territory of the town of Gabrovo
and the development and configuration of a gateway (concentrator), end devices (end nodes) and
network server for communication and application testing. The architecture of the platform is based
on the LORaWAN™ requirements, defined by the LoRa Alliance™.

I'.7.5. P. Kogias, K. Angelov, D. Daskalaki, S. Sadinov, M. Malamatoudis, Performance Analysis
of High-Speed Single Channel Transmission in Optical Communication Line, Journal of
Engineering Science and Technology Review (JESTR), Special Issue on Conference in
Telecommunications, Informatics, Energy and Management, Kavala Institute of Technology ISSN:
1791-9320, E-ISSN:1791-2377, 2019, pp. 94-97 (Scopus, SJR 0,190)
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Pesrome:

B Ta3u cratus ce uscienBa M aHaiu3Mpa padoTaTa Ha BUCOKOCKOPOCTHA €JHOKAHAJHA ONTUYHA
KOMYHMKAaIlMOHHa Mpexa. [[poyduBaHeTO ce M3BBbpIIBA C MOMOILITa Ha pa3padOTEeH CUMYJIallMOHEH
MoOJIeJI. AHAJIM3BT Ce TPOBEKIA 32 TPU PA3IMYHU YECTO U3IOI3BaHU MOTyIallMOHHH opmara - NRZ,
RZ v CSRZ w npu Tpu pa3nuuHy OUTOBU CKOPOCTH B ONITUYHUS KaHai 3a npenasane - npu 10, 20 u
40 Gbps. HabGop or cuMmynanuu OCHTypsiBa ONTHMAJHO PEIICHWE 3a HUBOTO Ha MOIIHOCT Ha
ONTUYHMS MpeJaBaTell, KaKTO M 3a €HEPIMMHUTE U CHEKTpaJHUTE XapakTepucTuku. Cucremara ce
aHaJIM3Mpa U olieHsABa 1o otHomeHue Ha BER, Q-dakrop, ,,0k0* nuarpaMa u ciekTbp Ha ONTHYHUS
CUTHAJ.

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'.7.6. Angelov K., S. Sadinov, P. Kogias, Development of a Simple SDR-based System for
Monitoring of VHF and UHF Radio Frequency Bands, 29th International Scientific Conference
Electronics, ET 2020 - Proceedings, art. no. 9238302, Sozopol, Bulgaria, 2020, Electronic ISBN:978-
1-7281-7426-6, pp. 1-4, (ISBN 978-172817426-6, DOI: 10.1109/ET50336.2020.9238302). (Scopus)

Pe3ome:

OcHoBHara 11eJ1 Ha HacTosIaTa CTaTUs € JAa IPEJICTaBU pa3pabOTBAHETO U TECTBAHETO HA OIIPOCTEHA
cucrema, 0azupana Ha SDR 3a nabmonenne Ha VHF u UHF pannodecroTHara neHTa 3a TEpUTOpHTA
Ha rpajg ["abpoBo. Cucremara ce OCHOBaBa Ha IIMPOKO pasnpocTpanenuss SDR Moxyn ¢ mHTErpaniHu
cxemu RTL2832U/R820T. IlpencraBeH € MpUHIMITET HA BHEAPSBAHE HA CHCTEMAaTa U PE3yJITATUTE
OT TECTOBETE OT HEMHOTO JIOKAJTHO U JUCTAaHIIMOHHO M3MOJI3BaHE NP MOHUTOPUHI HA CUTHAIH OT
MecTHH YKB pannocranuny u 1oOUTENCKHUS paJlodecTOTeH auamna3oH ot 144 no 146 MHz.

Abstract:

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'.7.7. Kogias P, Balabanova 1., Malamatoudis M., Georgiev G., Sadinov S., Reduction and
identification of noise signals using artificial neural networks with various activation functions,
Journal of Engineering Science and Technology Review (JESTR), Special Issue on Conference in
Telecommunications, Informatics, Energy and Management, Kavala Institute of Technology ISSN:
1791-9320, E-ISSN:1791-2377, 2019, pp. 89-93. (Scopus, SJR 0,190)
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Pe3ome:

HayLIHI/ISIT AOKJIaa pasrjiekaa Bb3MOKHOCTUTE 3a HaMaJIIBaHC HAa HMBATa HAa IIYMOBU CHUTHAJIU U
TSXHOTO MICHTU(UIIUpPAaHE ¢ TTOMOIITa HA U3KyCTBEHU HEBPOHHU CTPYKTYpH. ENMHWUYHN IMHEHHN
HCBPOHU Ca MPHUIIOKCHU KbM CHHYCOHJAJIHHU CHUIHAJIU C I[O6aBeH FaYCOB Ost1 myM " IICPUOINYCH
CJIy4acH LIyM. HpOMeHI/ITe B I'pCIIKUTE B KBaJpaTHa CyMa CC€ CJICAAT, KaTO CC I/I36I/IpaT TCXHUTEC
MUWHUMAJIHN CTOfIHOCTI/I, KOUTO IIOCTUraT HaW-HUCKUTEC HHUBA HAa mrym. I/ISKYCTBCHI/I HCBPOHHU
CTPYKTYpHU ca Ch3IaJICHU 3a UICHTH(PUIMPAHE HA KBaJapaTHU (GOPMHU HA BBJIHU C HACJIarBaHe Ha
paBHOMEPEH TayCOB IIyM U MEPHOAMYEH CIy4YacH IIyM. Pa3nuyHu BUOBE aKTUBUPALIH (QYHKIUHU U
HEBPOHHU EJIMHUIIM Ca TECTBAaHU B CKPUTHUS CIIOH OT HEBPOHHH MOJENH, 4pe3 H3CIIeJIBAaHE Ha
nokazatenutre - TOYHOCT W cpeaHa KBaapaTHa rpemika. Hait-Bucokara tounoct ot 94.00% e
IOCTUTHATA Ype3 (byHKIII/ISI 34 aKTUBUPAHC HA XI/IHGP6OJII/I'-ICH TAaHI'CHTCH CUTMON /.

Abstract:

The scientific paper examined options for reducing the levels of noisy signals and their identification
using artificial neural structures. Single linear neurons were applied to sinusoidal signals with added
Gaussian White Noise and Periodic Random noise. The changes of the Sum Squared Errors are
monitored by selecting their minimum values, which achieve the lowest noise levels. Artificial neural
structures were created to identify square waveforms with superimposed Uniform Gaussian Noise
and Periodic Random Noise. Various types of activation functions and neuronal units were tested in
the hidden layer of neural models by examining the metrics - Accuracy and Mean Squared Error. The
highest accuracy of 94.00% achieved was obtained by hyperbolic tangent sigmoid activation function.

I'.7.8. Manchev N., K. Angelov, P. Kogias and S. Sadinov, Development of Multichannel LoORaWAN
Gateway for Educational Applications in Low-Power Wireless Communications, 2019 IEEE XXVIII

International Scientific Conference Electronics (ET), Sozopol, Bulgaria, 2019, Electronic ISBN: 978-
1-7281-2574-9 (DOI: 10.1109/ET.2019.8878492) (Scopus)

Pe3ome:

To3u noknan mpeacraBs NMPOEKTHUPaHETO U pa3zpaboTkaTa Ha MHorokaHaieH LoRaWAN numos,
Oasupan Ha Moy Raspberry Pi 3 monen B + u IC880A-SPI. LoORaWAN ocurypsiBa eHepruiiHO
edexkTrBHa KoMyHUKalus ¢ Hucka momHocT (Low Power, Wide Area - LPWA) 3a 6e3xuuHO
CBBp3aHU yCTPOMCTBA (BB3JIM) B PETHOHAIHH, HAIIMOHATHH WX TJI00ATHA MPEXHU. Ta3u TeXHOIOTHS
Habupa Bce Mo-roJisiMa NoIyJIsipHOCT 1 nmpuiiokeHue B MatepHer Ha Hemnara (IoT) u Manycrpus 4.0.
Ta3u myOnukaius e mocBeTeHa Ha Ch3/IaBaHETO Ha MPAKTUYECKH MOJET ¢ 00pa30BaTEIIHU LENHU 3a
TECTBaHE M pa3padOTBaHE HA MPUIIOKEHUS 32 MHTEIIMTEHTHA KOMYHHUKAIIHUS.

Abstract:

This paper presents the design and development of a multichannel LoRaWAN gateway, based on
Raspberry Pi 3 model B+ and IC880A-SPI modules. LoRaWAN provides energy-efficient lowpower
(Low Power, Wide Area — LPWA) communication for wireless-connected devices (nodes) on
regional, national or global networks. This technology is gaining increasing popularity and
application in Internet of Things (IoT) and Industry 4.0. This publication is devoted to creating a
practical model with educational purposes for testing and developing smart communication
applications.

I.7.9. Angelov K., S. Sadinov, Investigation of the Reliability of Service Equipment in
Communication Networks, 2019 27th National Conference with International Participation
(TELECOM 2019), Sofia, Bulgaria, 2019, pp. 58-61,
(DOI:10.1109/TELECOM48729.2019.8994894) (Scopus)
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Pesrome:

CurypHocTTa Ha KOMyHHMKAIIMOHHATa CUCTEMA € CIOCOOHOCTTA Ha cUCcTeMaTa J1a ce IPOTUBOIOCTaBS
Ha BBHIIIHUTE JeCTaOMIN3UpAIIN (GaKTOPH U BB3CHCTBUSA, KAKTO M Ha BBTPEIIHUTE IPOMEHHU, KOUTO
Morar Ja JAoBeJaT a0 aBapuiiHa pabora. CurypHoctra crnopen EBponeiickus KoMuTeT 3a
enektporexHuuecka crangapruzanus (CENELEC) 0OMKHOBEHO € MHTErpupaHa IpH yclIOoBHUSTa Ha
HagexaHocT. OCHOBHara II€J1 Ha TOBAa H3CJIEABAaHE € MOJEIMPAHETO Ha HAAEKAHOCTTa Ha
000pyIBAaHETO 32 KOMYHUKAIIMOHHHU YCIYTH, KOETO Hall-ueCTO MOXeE Jla c€ MPEJCTaBU KaTo CUCTEMa
C Bb3MOXKHOCT 32 Bb3CTAHOBSIBAHE HA MPOU3BOJAUTEIHOCTTA CJIE/ MOBpea. 3a Ta3H LieJ Ce U3MO03Ba
METOJIbT Ha BEpUTHTE HA MapKoB.

Abstract:

The security of a communication system is the system's ability to resist the external destabilizing
factors and impacts, as well as the internal changes that can lead to emergency operation. The security
according to the European Committee for Electrotechnical Standardization (CENELEC) is normally
integrated under the conditions of reliability. The main objective of this study is the modeling of
reliability of the communication service equipment, which is system with capability for performance
recovery after failure. For this purpose, the method of Markov chains is used.

I'.7.10. Malamatoudis, M., Kogias, P., Manchev, N., Sadinov, S., Design, implementation and
analysis of a wireless network coverage using a nanostation, ARPN Journal of Engineering and
Applied Sciences, 2019, ISSN 1819-6608, Volume 14, Issue 11, pp. 2165-2169. (Scopus, SJR 0,238)

Pe3ome:

be3xuuHuTe MpeXuM ca MOMyJspHA TEXHOJOrWs, Ipeaiaramia TojsiMa TI'BBKaBOCT CIIPSMO
TPaJIULIMOHHUTE KaOEJIHU TEXHOJIOTUU. Ta3u I'bBKaBOCT C€ MPOCTHpPA OT MOBHILEHO YyAOOCTBO 3a
KIIMEHTUTE M HAMaJICHU CTPOUTEIHM Pa3XOAM 10 YyJECHSBaHE Ha MHCTalallMiATa Ha Mpexara.
be3:xuuHuTe MpeXKH ce U3I0JI3BAT U 32 OCUTYpSBAaHE HA JIOCTHII JJO MpeKaTa Ha MECTa, KbJIETO HAMA
TpaJUIIMOHHA MPEXOBa HHPPACTPYKTypa. PaanoycTpoiicTBaTa, OCUTYpsIBaIlld paaHo MOKPUTHE HA
Mpesxara, padboTsaT Ha uectoTa 2,4 nnu 5 GHz. [Ipu ta3u Bucoka yecTora ce HocTura BUCOKa CKOpOCT
Ha MpeaBaHe Ha JIaHHU, HO UMa M BayKHO OTpaHUuYEHUE - TPsOBA /1a UMa JUPEKTHA BUAUMOCT MEKIY
ycTpoiicTBara, KOMUTO KoMyHuKHpaT. OcCHOBHaTa 1€l Ha JOKJIajJa € HPOEKTUPAHETO,
eKCIIEpUMEHTATHOTO MIpoyuyBaHe U aHanu3 Ha paguonokputne IEEE 802.11b/g B uecToTHarta nenra
2,4 GHz 3a gact ot Tepuropusita Ha 'abpoBo, peaiu3upaHo ¢ MOMOIIITa HA HAHOCTAHITHSI.

Abstract:

Wireless networks are a popular technology offering great flexibility over traditional wired
technology. This flexibility extends from increased convenience to customers and reduced
construction costs to facilitating network installation. Wireless networks are also used to provide
network access in places where there is no traditional network infrastructure. The radio devices
providing the radio coverage of the network operate at a frequency of 2.4 or 5 GHz. At this high
frequency, a high data rate is achieved, but there is also an important limitation - there must be direct
visibility between the devices that communicate. The main objective of the report is the design,
experimental study and analysis of IEEE 802.11b/g radio coverage in the 2.4GHz frequency band for
a part of the territory of Gabrovo, realized using a nanostation.

I'.7.11. G. Georgiev, 1. Balabanova, P. Kogias, S. Sadinov and S. Kostadinova. Research Article
Identification of Sine, Squire, Triangle and Sawtooth Waveforms with Uniform White and Inverse F
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Noises by Adaptive Neuro - Fuzzy Interface System. Journal of Engineering Science and Technology
Review, ISSN: 1791-2377, Vol. 11 (Issue 3) (2018) pp. 128 - 132. (Scopus) SJR 2020 (0,190)

Pe3ome:

B nyOnukammsara ca W3CleIBaHM CTPYKTYpH Ha aJalTHBHU HEBPOHHO-pAa3MUTH HHTEpdencHH
cucteMu(ANFIS) 3a mymoBa unentudukanys. HeBpoHHO-pa3MUTHTE CUCTEMH Ca aHATTU3UPaHU IIPU
pa3nuYHM TUTIOBE (DYHKIIMH HA TPUHAUIEKHOCT Ha BXOJHUTE IPOMEHIINBH ¢ n3MeHeHne Ha RMSE
(Root Mean Square Error). [Ipunoxenu ca xubpuaen anroputsM (hybrid) u anropursm ¢ o6paTHO
pasmpoctpanenue Ha Tpemkata (backpropa). TecToBuTe MaHHM 3a CHUTHAIUTE Ca IONYYCHH B
pesynrat ot cumyinaius B wiargopma LabVIEW. Bb3 ocHOBa Ha mpencTaBeHUTE pe3yiTaTd MpH
oO0yueHne u MHHHManHa croiiHocT Ha RMSE = 0.062289 3a uaeHTH(HIMpaHEe HA CUTHAIU C
HACJIOKEeHU IIyMOBe ce u3oupa crpykrypa Ha ANFIS ¢ ¢pyHkmy Ha mprUHAAJIEKHOCT HA BXOJIHHUTE

MIPOMEHJIUBHU 0T kamOaHoBuzAeH Tul (gbellmf) xato e momyyeHa mMakcuManHa KiaCH(pHUKAIIMOHHA
touHocT 100.00%.

Abstract:

In this paper the structures of Adaptive Neuro-fuzzy interface system (ANFIS) are studied for noise
identification. The system's structures are analyzed for different types of membership functions
applied for input variables with root mean square errors variation. Hybrid algorithm and back
propagation algorithm are applied. The input data are obtained through system simulation based on
LabVIEW system design platform and development environment. The choice of ANFIS structure is
based on the training results and minimum RMSE for identification of the signals with uniform white
and inverse F Noises. Therefore, "gbellmf" membership function for input data variables is chosen.
The accuracy classification is obtained at 100 %.

I'.7.12. Balabanova I, G. Georgiev, P. Kogias, S.Sadinov, Selection of Plan of Experiment by
Statistical Analysis of The Parameters of Teletraffic Model With Voice Services, Journal Of
Engineering Science And Technology Review, ISSN: 1791-2377, Vol. 9 (Issue 6) (2016), pp.76-81.
(Scopus) SJR 2020 (0,190)

Pe3ome:

B crarusta ca uscnensanu CuMeTpudeH KOMIO3UIMOHEH, CumeTpuueH kBasu-DonrtumalieH u
Heumerpuuen kBaszu-D-onTuManeH IUTaHOBE Ha eKCIIEpUMEHTa, (OpMHpaHH BH3 OCHOBAa Ha
MMHUTALMOHHO MOJIeIMpaHe Ha Tenerpaduder mosen Ha riacosu yeayru On/off+H/M/1/k ¢ omamka
FIFO. Ha 6a3a Ha 0000IIeHN KayeCTBEHHM PErpPEeCHUOHHU TOKa3aTelid ¢ HaW-BUCOKAa CTENEH Ha
aZiekBaTHOCT € ceyiektupan CumerpuueH kBazu-D-onTumanen riaH. M3BeaeHM ca perpecuoOHHU
Mozenu oTHocHO CpenHOTo BpeMe 3a mpectoil B cuctemMara W u BepositHocTTa 3a 3aryou B,
ONUCBAIllM HAW-MBJIIHO E€KCHEPUMEHTAIIHUTE JaHHU. YCTAaHOBEHO €, 4e VIHTEeH3MBHOCTTa Ha
MMOBUKBAHUATA A1 1 BpemeTo td BIUSAT B OTHOCUTEITHO €JHAKBA CTETEH BEpXy W, JI0KaTo mpoMsiHATa
Ha B B 3HauuTeNIHA CTETCH Ce JBKH Ha BIMSIHUETO HA TEPBUS CIPSMO TOBA Ha BTOPHUS (aKTOP.

Abstract:

In this paper is considered the Symmetric compositional plans of experiments of type Bm, Symmetric
quasi-D optimum and Non-symmetric quasi-D-optimum have been selected and implemented during
simulation of the teletraffic model of voice services On/off+H/M/1/k with tail FIFO. Quantitative
assessment of the received regression indicators has been done and according to this a Symmetric
quasi-Doptimum plan of the experiment has been selected. Regression models describing completely
experimental data have been found. It was found that the intensity of receiving the call A1 and the
time td influence in fairly equal degree to the average time of the stay in the system W, while the
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change of probability of losses B substantially is due to the influence of the first to that of the second
factor.

I'.7.13. Sadinov S. , P. Daneva and P. Kogias, Description and Simulation of OFDM Reception
Process, JOURNAL OF ENGINEERING SCIENCE AND TECHNOLOGY REVIEW, Kavala,
Greece, [ISSN:1791-2377, Vol.7, Issue 4, 2014, pp. 18-22. (Scopus) SJR 2020 (0,190)

Pe3ome:

OpTOroHaJIHOTO MYJTHUIUIEKCUpaHe ¢ decToTHO paszaeneHue (OFDM) ce mpeBpbia B u3bpaHara
MOAyJIallMOHHA TCXHHUKa 3a CBBPCMCHHUTC KOMYHHKAIMKU TIOpaand CBOsATa YCTOI>'I‘{I/IBOCT Ha
MexaycumBosiHM cmyieHus (ISI) m HeilHata HUCKO clOKHA peanau3anus 3a BHCOKOCKOPOCTHA
CUCTCMA B CPABHCHUC C TpaAWLIMOHHATA CAUMHHUYHA TCXHUKA. L[CJITa Ha Ta3u CTaTudg € Ja OIuuIc u
CUMYJIUpa OCHOBHaTa 00paboTka, ydactBama B mpuemauka Ha OFDM cucremara. Karo npumep ce
usnon3ea eauH ot npemiaoxenute OFDM curnamm nHa crangapra Digital Video Broadcasting -
Terrestrial (DVB - T). [IpencraBenu ca pesynratute oT cuMmyianusTa Ha Matlab 3a 2k pexum Ha
CTaHJapTa.

Abstract:

Orthogonal Frequency Division Multiplexing (OFDM) is becoming the chosen modulation technique
for modern communications because of its resistance to inter-symbol interference (ISI) and its low-
complexity implementation for high-speed system compared to traditional single technique. The
purpose of this paper is to describe and simulate the basic processing involved in the receiver of the
OFDM system. As an example, one of the proposed OFDM signals of the Digital Video Broadcasting
— Terrestrial (DVB - T) standard is used. Matlab simulation results for 2k mode of the standard are
presented.
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I'pyna I'.8. Hayuynu ny0iukanuu B HepedeprMpaHu CIMCAHUS ¢ HAYYHO pelleH3MpaHe WM B
PeAAKTHPAHU KOJEKTUBHU TOMOBe

I'.8.1. Sadinov S., Simulation Study and Analysis in Transmitting RZ and NRZ Coded Signals into
10Gbpz Optical Line with Optical Amplifying Sections, Scientific and technical journal
“Electrotechnica & Electronica E+E”, Vol. 52, No 9-10/2017, CEEC, Sofia, Bulgaria, 2017, pp.9-14,
ISSN 0861-4717;

Pesrome:

Temara e cBbp3aHa C IMHEWHOTO KOJUPAHE U MOIYJIAlUs B ONITUYHM KaHAJIM 3@ IIPEHOC OT IJieHa
TOUYKA Ha OCUTYpSIBAaHETO Ha MaKCUMaJIHA IUCTAaHIUS Ha IpeJjaBaHe, BUCOK Q-(pakTop, pecrieKTUBHO
nmo-HUCcKa croiHocT Ha BER, nmoOpu croexkTpanHu XapaKTepUCTUKH W EHEprueH OO/DKeT Ha
cucTeMaTa, OTYMUTAMKK OCHOBHHMTE OTpaHMYaBal(yl (HaKTOPU MPEXOJHHUTE XapAaKTEPUCTHKH U
OTpaHUYEHUATA OT JAUCHEPCUSATa M 3aTUXBAHETO IO BJIAKHOTO, HENMHEHHUTE ePeKTH u Opos
YCWJIBATEIHH ydacTblM. B myOinkanusTa ca npecTaBeH! U CPAaBHEHU CHMYJIALIMOHHU PE3yJITaTH
OT peayiu3upaH Mojiel npu npenaBane Ha RZ u NRZ konupanu curHamu B 10Gbps ontnyHa mHUs
C ONTHYHU YCWJIBATEJHW YyYacTBIM, KaTO € M3IMOJI3BaH mporpameH nponaykt OptiSystem mpu
neikuHa Ha ontraHata imaug 100 km u 200 km. Curnanwre ce pa3npocTpaHsBaT 110 €THOMOI0BO
ontuyHo BiIakHO (SMF) u ¢ ontuyHO ycuiBaHe, KaTo ce B3eMaT I10Jl BHUMaHue AMCIEPCUsTa OT
rpyroBaTa CKOPOCT Ha pa3lpocTpaHeHue, ga3opara camomonynamus (SPM), nunelinute 3aryou u
MEPUOJUYHOTO YCUIIBAHE C 10OaBSIHE HA IIYMBT OT YCUJIEHO CIIOHTaHHO u3nbuBaHe (ASE).

Abstract:

The topic is associated with linear coding and modulation in optical transmission channels in terms
of ensuring maximum distance transmission, high Q-factor, lower BER, good spectral characteristics
and energy budget of the system, considering the main limiting factors transitional characteristics
and limitations of the dispersion and the fiber attenuation, nonlinear effects and the number of
amplifying sections. In the publication are presented and compared simulation results of realized
model in transmitting RZ and NRZ coded signals in 10Gbps optical line with optical amplifying
sections, using the software - OptiSystem with length of the optical fiber line 100 km and 200 km.
The signals are distributed via a single mode optical fiber (SMF) and with optical amplification,
considering the dispersion of the group distribution speed, self-phase modulation (SPM), line losses
and periodic amplification by adding the noise of increased amplified spontaneous emission (ASE).

I'.8.2. CagunoB C., N3cnenBaHe u CpaBHUTEIECH aHAJIM3 HA XapaKTEPUCTHUKUTE Ha §-KaHajHA
ONTUYHA KOMYHHUKAI[MOHHA JIMHUS ChC CHEKTPAIHO MYJITHIUIEKCHpaHe, crucanue "M3Bectus Ha
Cnlo3a Ha yuenute - Pyce", Cepus 1 "Texunuecku Hayku", Tom 14 — 2017, ISSN 1311-106X, ctp.
47-53
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Pe3ome:

I[OKJIaII'I)T HpeIlCTaBSI CI/IMYJIaIII/IOHHI/I peBynTaTI/I OT HU3CJIcABAHUsATA HaA OIITHYHA 8-KaHaJIHa
KOMYHI/IKaIII/IOHHa JINHUA CBC CHGKTpaJIHO My.]ITI/IHHeKCI/IpaHC 1 aHaJIN3 Ha HOJIy‘-IeHI/ITe pe3y.HTaTI/I.
BHByaHHI/ITe XapaKTepI/ICTI/IKI/I Ha OIITHYHHUTC CUTHAJIH, HOJIyquI/I oT Fpa(bI/ILIHI/ITC aHaJII/I3aTOpI/I,
W3II0JI3BaHU 32 TPH OTJICITHU TIPUMepa 32 BXOTHU CUTHAIIH, Ca MPEJACTaBeHH TpaduvHo, 3a Ja CE ThPCH
onTtuManaHa Bepcus. [IpeacTaBeHUTEe TECTOBE MOMPUHACAT 3a TapaHTHpaHaTa eeKTUBHA paboTa Ha
cucTeMara, uype3 MpoBeXkJAaHe Ha MOPEIUIla OT U3MEPBAHHUA 32 TOYHO OIpPEAC/ITHE HA BCUUKU HEHHU
OCHOBHH MapaMeTpHu.

Abstract:

The report presents simulation results from the studies of the optical 8-channel commu- nication line
with spectral multiplexing and analysis of the results obtained. The visual characteris- tics of the
optical signals derived from the graphical analyzers used for three separate input signal examples are
presented visually to search for an optimal version. The tests presented contribute to the guaranteed
efficient operation of the system by conducting a series of measurements to accu- rately determine all
of its basic parameters.

I'.8.3. Sadinov S., Simulation Study And Transmission Analysis of RZ and NRZ Coded Signals in
Optical Line with Dispersion Compensation, in: Journal of the Technical University of Gabrovo, Vol.
55’2017, Gabrovo, 2017, pp. 46-51, ISSN: 1310-6686.

Pe3ome:

[TyGnukanusTa ce cunTa 3a peann3anus Ha CHMYJIAIlMOHHNS MOJIEN Ha ONTHYEH KaHall 3a Mpe/IaBaHe
¢ nucnepcronna komneHcaius (DCF), uznonssaig RZ u NRZ konupane. 3a nenure Ha MOJEIUpPaHe
u cuMmynanus Ha copryep ce m3non3Ba OptiSystem Ha kommanusita Optiwave. OcHOBHaTa 1€l Ha
CUMYJIaIUOHHUA MOZCIT € J1a C€ OIITUMU3HUPA BXOJa Ha OIITUYHATA MOIITHOCT U AbJIKHMHATA Ha DCF
BJIAKHOTO, KOETO C€ TEeCTBa, 3a ocurypsiBane Ha makcumaiieH Q-¢paktop (cborBeTHO BER) B
[IpUEMHUKA.

Abstract:

The publication is considered the realization of the simulation model of an optical transmission
channel with dispersion compensation (DCF) using the RZ and NRZ coding. For the purposes of
modeling and simulation software used OptiSystem company Optiwave. The main objective of the
simulation model is to make optimization of the input of optical power, and the length of DCF fiber
under test to providing a maximum Q-factor (respectively BER) at the receiver.

I'.8.4. Sadinov S., Simulation Modeling and Research of 8-channel WDM System, International
Scientific Conference - UNITECH 2017, Gabrovo, ISSN 1313-230X, Vol. 2, pp. II-108-113.
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Pe3ome:

JloknaabT mTpencTaBs peanM3anuATa Ha CHMYJAIMOHEH MOJEN Ha §-KaHajHa ONTHUYHA
KOMYHUKAITMOHHA JTUHUS ChC CEKTpaHO MyaTuiuiekcupane (WDM) 3a uzcneiBane Ha mapamMeTpuTe
U XAapaKTCPUCTUKHUTC Ha NPCAaBaHUTC OITHYHU CHUTHAJIM KW 3a PClIaBaHC Ha OINTHUMHU3AIMOHHU
HpO6JICMI/I, CBbpP3aH C KOHKPCTHU MPUMCPH. MOI[GJI’I)T HMa HIUPOK CHCKTHP OT BB3MOXHOCTH 3a
W3CJIe/IBaHE Ha BIMSHUETO HA MTApaMEeTPUTE Ha ONITUYHATA HACTPOIKa, 3a ONpeeIIsTHE Ha CHEPTUUHUS
O0JKET Ha cUCTeMara MU MPOMSIHA Ha HeifHaTa KOH(PUTypaIysl, 3a U3CJIeBaHe Ha pa3INIHHU €PEeKTH
IpU TpeJaBaHeTo W 00paboTKaTa Ha ONTHYHU CHTHAIU M 3a ynoOHAa OIEHKa Ha MapaMeTpuTe U
XapaKTepUCTUKHUTE HA ONTUYHUTE CUTHAIM upe3 TpaduuHa u mudposa Busyanusanus. [loxydenu ca
MHOTOOPOWHHM pe3yJITaTH, KOUTO Ca aHAJM3UPAHU U MOTaT J1a ObJaT U3MOI3BaHU IpH 00YIEHHUETO Ha
CTYACHTHUTC, KAKTO U IpPU pClIIaBaHC HA MPAKTHYCCKU HpO6JI€MI/I IIpu NPOCKTUPAHCTO HAa OINTHYHU
TCJICKOMYHHUKAIIMOHHU MPCIKU.

Abstract:

The report presents the realization of a simulation model of a 8-channel Optical Communication
Line with Spectral Multiplexing (WDM) to research the parameters and characteristics of the
transmitted optical signals and to solve optimization problems related to concrete examples. The
model has a wide range of possibilities to research the influence of optical setup parameters, to
determine the system's energy budget when changing its configuration, to examine various effects in
the transmission and processing of optical signals, and to conveniently evaluate the parameters and
characteristics of the optical signals through graphical and digital visualization. Numerous results have
been received, which have been analyzed and can be used in the training of students as well as in
solving practical problems in the design of optical telecommunication networks.

I'.8.5. Sadinov S., 1. Balabanova, G. Georgiev. Statistical models for predcting of teletraphic
parameters of Marckov chains. International Journal 'Information Models and Analyses", ITHEA
2018, Volume 7, Number 1, 2018, pp 77-88.

Pe3ome:

B mybOnukammsra mscnenBana MapkoBcka Bepura tan M/M/25/k. Tlpuer e mbiieH ¢akTopeH
eKCIIePUMEHT TpH yrpasisiemu pakTopa Ha oOekTa — Avg. Arrival Rate; Avg. Service Time u Max
Station Capacity, 1 Tpu HUBa Ha TSIXHO BapupaHe. M3BbpimeHo € MoieTupaHe Ha yka3aHaTa CHCTeMa.
Cumynanusara e mpoBeieHa MU MPUETH CTOMHOCTH Ha (HaKTOPUTE, MPHUPABHEHH KbM KOTUPAIIUTE
HuBa. [lomyueHun ca ONMMTHH JaHHM 3a mapameTpuTe Ha oOekTa - Arrival Time u Exit System.
W3BbpuieH e wWHTeNeKTyaleH HH(pOpMaluoHeH aHaiu3. Bb3 OCHOBa Ha ONUTHUTE JaHHUTE €
(hopMHpaHO CHABPKAHUETO HA ITAHOBE Ha eKCIIEpUMEHTa. [IpHtoskeHH ca perpecuoHHH MPOLe Iy pr
3a aHaiM3 W TMOAOOp Ha HAW-MOAXOMAII TUIAaH 3a HAMHMpaHEe Ha CTATUCTUYECKH MOJEIH 32
MPOTHO3UpAaHE M3MEHEHHETO Ha TenerpaduuHuTe mnapameTpu. [lperncraBeHn ca moapoOHU
pe3yaTaTh OT aHaJK3a 32 HAMEPEHUTE IPOTHO3HHU MOJICIIH.

Abstract:

In this paper the object of the study is the Markov chain of type M/M/25/k. A complete factorial
experiment is accepted with managed object factors — Avg. Arrival Rate; Avg. Service Time and Max
Station Capacity, and three levels of their variation. Modeling of the specified system was performed.
The simulation was conducted under accepted numerical values of the factor aligned with parametric
coding levels. Experimental data for the parameters of the object — Arrival Time and Exit System,
was obtained. An intellectual information analysis has been performed. Based on the experimental
data, the content of the experiment plans is formed. Regression procedures have been applied to
analyze and select the most appropriate plan to find statistical models for predicting the change in
teletraffic parameters. Detailed information from the analysis of the predicted models are presented.
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I'.8.6. CagunoB C., M. Manamaryauc, II. Koruac, K. Aurenos, CumynanidoHHO H3Cle/BaHE Ha
MOJIeT 3a TMpeaaBaHe Ha IMUQPPOB TEIEBU3WOHEH cUrHaN 1o craHmaapt DVB-S/S2, 55-ta romurmnaa
koH(pepeHnus Ha Pycenckust yauBepcuteT “MHTeNUreHTHA Criennain3anys - THOBaTUBHA CTpaTeTHs
3a perrmoHajiHa MKOHOMHYecka TpaHchopmanmsa’, Hayunu tpynoBe Ha Pycencku YHuBepcuTeT —
2016, ISSN 1311-3321, SAT-2G.302-1-CSNT-01.

Pesrome:

[lenTa Ha TO3M JOKIIA] € 1a CUHTE3Mpa CUMYJIallMOHHUS Mozien B cpenata MATLAB u na peanusupar
Y MOJTyYaT Pe3yJITaTy OT CUMYJIAINs Ha KOJUpaHe Ha kaHau npu ctanaapted DVBS/S2. IpencraBenn
ca pesyartature or BCH u LDPC koaupane u nekoaupane B pa3nnyau pexxumu Ha QPSK monynanus.
[IpaBu ce cpaBHeHHUE Ha pe3ynTaTute B 3aBUcUMOCT OoT BER karo ¢ynkims na SNR.

Abstract:

The purpose of this article is to synthesize the simulation model in MATLAB environment and to
realize and receive simulation results of channel coding at standard DVB-S/S2. Presented are the
results of BCH and LDPC encoding and decoding in various modes of QPSK modulation. A
comparison is made of the results in dependence of the BER as a function of SNR.

I'.8.7. Anrenos K., I1. Koruac, M. Manamatynuc, C. CagunoB, EkciepuMeHTaIHO U3CeBaHe Ha
napaMETpUTEC U XaAPAKTCPHUCTUKUTE HA CUTHAJIM B CUCTCMUTC 3a CaTCIIMTHA III/I(prBa TCJIICBU3UA,
UNITECH 2016, T'abpoBo, 18-19.11.2016r., cbopauk moxmamu - Tom 2, ctp.134-139, ISSN
1313230X.

Pe3ome:

B Tasm cratus ca TMpeACTaBEeHM EKCHEPUMEHTAJIHM M3CJE/BaHHUA Ha NapaMeTpure M
XapaKTepUCTHKHUTE Ha CATEIMTHUS KaHajl 3a MpeAaBaHe Ha IMU(POBH TEIECBU3MOHHU IMPOTPaMH B
cragnaprer DVB-S/S2. Cunte3upan e ekcrepuMeHTalleH 1abopaTopeH MoJed C HEOOXOJAMMHTE
M3MepBaTeIHu ypeau u codryep. M3mepenu ca nmapameTpuTe Ha MOJIYUYEHHS] CUTHAN OT pa3IndHU
TpaHcnonaepH Ha cirbTHUKA Hot Bird 13. Pesynratute ce aHanu3upaT U CpaBHABAT C TEOPETHUHUTE
M3HUCKBaHUS.

Abstract:

In this paper are presented experimental research of the parameters and characteristics of the satellite
channel for transmitting digital television programs in standard DVB-S/S2. Synthesized is an
experimental model in the laboratory with the necessary measuring instruments and software.
Measured are the parameters of the received signal from different transponders of the satellite Hot
Bird 13. The results are analyzed and compared with theoretical requirements.

I'.8.8. Anrenos K., I1. Koruac, C. CaaunoB, Ananu3 Ha mexanuzmure B DOCSIS 3.0 crangapt 3a
oOeMHsIBAHE HA YECTOTHW KaHaIM B OOpaTHUS KaHAI Ha KaOCINHU TEIIEBU3MOHHU MPEKH,
MexnyHaponna HayuyHa koHgpepenmus UNITECH 2015, Tabpomo, 20-21.11.2015r., cOGopHuK
noxnaau - Tom 2, ctp. [I-147 - I1-150, ISSN 1313-230X.
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Pe3ome:

W3non3BaHeTo Ha YeCTOTHATA JICHTA B KaOCTHUTE TEJIEBU3MOHHHN MPEXH HApacTBa €KCIIOHEHITHATHO
Besika roauHa. CrenoBatento, cranaaptsT DOCSIS 3.0, koiito Oemre pa3paboTeH HACKOPO, Mpeiara
pa3IMYHA MEXaHWU3MU 32 YBEIMYaBaHE Ha YECTOTHATA JICHTA, MpeasiaraHa Ha KaOelHUTe KIMEHTH.
Cpen Te3u MexaHH3MH ca pa3lIMpsiBaHe Ha CHEKTbpa Mo o0paTeH KaHal, arperupaHe Ha YeCTOTHU
KaHaIM 10 TpaB KaHajd ¥ oOpareH KaHal. JlOKaTo MIMPOKUTE, HEAarperupaHd KaHaIM MOTaT Ja
OCUTYpPAT OTHOCHTEIHO BHCOKa MpoIlryckarteiaHa crocobHoct (mo 30 Mbps), BHenpsiBaHETO Ha
DOCSIS 3.0 ¢ arperupane Ha IpaBM KaHAJIU BBBEXKJAa MHOI'O HOBH NpeAMMCTBa (0100psiBaHE Ha
CTaTUCTHYECKO MYJITUILUIEKCHPAHE, T'bBKABO U €(EKTUBHO pa3npeesieHHe Ha CIIEKThpa U M0-100po
Ka4yecTBO Ha ycliyraTa). BeIpeku ue cneKThpbT 1O 00paTeH KaHajl € OrpaHWyYeH M 3alIyMeH, TOH
MOJKe J1a ce M3MOoI3Ba e()EeKTUBHO 3a IMpeyiaraHe Ha Mo-BUCOKH CKOPOCTH Ha MpejIaBaHe Ha JTaHHH
ype3 00eIMHSBAaHE Ha KaHAIM B OOpaTHUsS KaHaJl. B TO3M [0OKJaa BHHUMATEIHO CE€ aHaIu3upa
e(eKTUBHOCTTA Ha 00EIMHSABAHETO Ha YECTOTHHU KaHAIM B MpaBysl KaHal. B 3akiroueHune Ha aHaIN3a
ce TOKa3Ba Kak OOCTUHIBAHETO HAa KaHATW B OOpaTHHs KaHaJ MOXE Ja TPEAJIOKH TO-BUCOKU
CKOpOCTH Ha Ipe[aBaHe Ha JaHHU, OTKOJIKOTO €IMHUYHUTE ITMPOKH KaHAJIH.

Abstract:

The bandwidth usage in cable television networks has been exponentially increasing every year.
Therefore, the DOCSIS 3.0 standard, which was developed recently, proposes different mechanisms
to increase the bandwidth offered to cable customers. Among these mechanisms are expanding the
upstream spectrum, downstream channel bonding, and upstream channel bonding. While wide,
nonbonded channels can provide relatively high throughput (up to 30 Mbps), deploying DOCSIS 3.0
upstream channel bonding introduces many new benefits (statistical multiplexing gain, flexible and
efficient spectrum assignment and better quality of service). Although the upstream spectrum is
limited and noisy, it can be used efficiently to offer higher data rates through upstream channel
bonding. In this article, we closely analyze the performance of upstream channel bonding. In the
conclusion of the analysis, we will show how upstream channel bonding can offer higher data rates
than single wide channels.

I'.8.9. Cagunos C., K. Anrenos, K. Koitue, H. Bep0anoBa, CiocoOu 3a TpaHc/IMpaHe Ha CaTeIUTHU

TEJIEBU3MOHHN KaHAJIH 10 KaOCIHU TEJIEBU3MOHHU MpPEXH, MexayHapoaHa HaydHa KOH(EpeHIus
UNITECH 2011, Proceedings, Vol. 1, pp.343-347, ISSN 1313-230X, Gabrovo, Bulgaria, 2011.

Pe3ome:

B cratusTta ce 00CHXKIAT METOJH 3a MPEHOC HAa IU(POBUTE CATEIUTHU TEICBU3UOHHH KAHAIH B
CBHbBPEMEHHUTE XUOPHUIHU KaOETHH TEIeBU3MOHHM Mpexu. [IpencTaBeH € cpaBHUTENEH aHAIN3 Ha
pa3IMuHU METOJH 3a MPEHOC Ha TEJICBM3MOHHU MPOrpamMH 10 KpaiHuTe aboHatu. Pasrienan e
MPaKTUYECKH TOJX0] 32 CBhP3BaHE Ha KpaHOTO 0OOopyaBaHeTo. JlOKIaabT MMa MPAKTUYECKU U
NPUIOKEH XapakTep U Ou OWJI TOJIe3eH TPU ONpeACIsIHE Ha MPaBHIHMSA W300p HA TEXHOJIOTHUS U
o0opy/aBaHe 3a KOHKPETEH MPOEKT.

Abstract:

The article discussed methods to translate the digital satellite TV channels in modern hybrid cable
television networks. Presented a comparative analysis of different methods of translating television
programs to subscribers. Below are practical ways to connect the host equipment. The article is
practical and applied nature and would be useful for the correct choice of technology and equipment
for a specific project.
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I'.8.10. Varbanova N., K. Angelov, S. Sadinov, Estimation of Optical Link Length for High-Speed
Aplications, ICEST 2011, Proc. of Papers, Vol. 3, pp.607-610, ISBN: 978-86-6125-033-0, Nis,
Serbia, 2011.

Pe3ome:

B onTruHHTE TMHMUYM 32 BpB3Ka ¢ BUCOKOCKOPOCTHO TpE/IaBaHe Ha JIaHHHU cHCTeMara Moe 1a Obje
OrpaHMYE€Ha WIN OT 3aryouTe (IIpeaBaHe ¢ OrPaHUYEHUS OT 3aTUXBAHETO), UJIU, aKO CE MpUEME, Ue
Bpb3KaTa HE € OrpaHMYeHa OT M3TOYHHMKA WIIM CKOPOCTTA Ha JAETEKTOPA, OT JUCIIEPCHUATA Ha BIAKHOTO
(orpannyeHo ot aucrepcus npenasane). CienoBaTeTHO OCHOBHA 3ajjadya NpU NPOEKTUPAHETO Ha
OIITUYHU JIMHUU 3a BPB3Ka € OLCHKATa HAa AbJODKMHATA Ha OINTHYHATA JIMHUA MO OTHOIICHHUC Ha
pa3UYHHUTE OrpaHHYaBaIIN (HaKTOPH.

Abstract:

In a fiber-optic link for high data rates, the system can be limited either by the losses
(attenuationlimited transmission) or, assuming that the link is not limited by the source or detector
speed, by the dispersion of the fiber (dispersion-limited transmission). Therefore a major task when
designing optical links is the estimation of the optical link length in terms of various limiting factors.

I'abposo, 10 centemBpu 2021 r.
Hoanuc:
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