Kanauaar: mar. um:k. /Iluonucusa Aarumoc Jackaiaku

[IpunobuBane Ha oOpa3oBaTeHa U HAy4YHa CTeNeH ,,JlokTop*

O6uact Ha Bucie oOpazoBanue — 5. TEXHUYECKU HAYKH,

[Ipodecnonanno Hanpasienue — 5.3. KomyHuKkanmoHHa 1 KOMIIOThpPHA TEXHUKA,

Cneunansoct — ,,KOMyHUKallMOHHU MPEXKHA U CUCTEMU

Pe3roMeTaTa HA peeH3NPAHNTE NYOJINKAIIAN, HA OBJTapCKH €3UK U
HA eIUH OT YVKIANTE €3I, KOUTO TPATAUIIMOHHO Ce NMOJI3BAT B
CHOTBETHATA HAVYHA 00J1aCT

I'pyna I'.7. Hay4ynu nmy0iukanuu B H31aHNs1, KOUTO ca pedpepupaHyu M HHACKCHPAHU B
CBETOBHO M3BEeCTHH 0a3M OT JaHHU ¢ HaAy4YHa HH(popManust

I'.7.1. 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)

Pesrome:

B Ta3u cratus ce uscienBa M aHauu3Mpa padoTaTa Ha BUCOKOCKOPOCTHA €JHOKAHAJHA ONTHUYHA
KOMYHHUKaIIMOHHa Mpexa. [IpoyuBaHeTo ce M3BBpINBA € MMOMOIITA Ha pa3paboOTeH CUMYJIAlMOHEH
MoJIeNl. AHAJIM3BT Ce MPOBEKIA 32 TPU PA3IIMYHU YECTO U3IMOI3BaHU MOy IallMOHHM Gopmara - NRZ,
RZ v CSRZ w npu Tpu pa3ianuyHu OUTOBU CKOPOCTH B ONITUYHUS KaHa 3a npenasaHe - npu 10, 20 u
40 Gbps. Habop oT cumynammu ocurypsiBa ONTHMAJIHO pEIIEHHE 3a HUBOTO HAa MOIIHOCT Ha
ONTUYHMS NpeaaBaTell, KaKTO U 3a CHEPIrMMHUTE U CIEKTPaJIHUTE XapakTepucTuku. Cuctemara ce
aHaJIM3upa U oueHsBa no otHomenue Ha BER, Q-¢akrop, ,,0k0* muarpaMa u CeKThp Ha ONTUYHUS
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.
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Pesrome:

B Ttasu cratus e mpemiokeHa apXUTEKTypa Ha CHCTEMa 3a M3CJIEJBaHE M aHAIW3 Ha JeQopManuu
BBPXY METaIM C OTJaJedeH AocThI. Jlepopmarunre Ha TECTOBHTE €IEMEHTH C€ M3MEpBaT C JBa
TEH30METhPa, CBbP3aHH KbM ChCETHH paMeHa Ha MOCT YUHCTBH. MOJETHTE ce pasriexk1aT C BUCOK
KoeunueHT Ha aerepmuHanms R2 van auBo 0,98. [IpencraBenu ca pe3yaTaTuTe OT CHHTE3UpaHE Ha
U3KYCTBEHU HEBPOHHU MpexH B cpena MATLAB, 3a onpenensHe Ha KOJIUYECTBOTO U3MEPBATEIIHU
npeoOpa3yBareny MpH ACTEKTUPAaHE HAa HATOBApBAHUATA HA EKCIEPUMEHTAJIHATa KOH30JIHA Tpea.
N36panu ca 1Ba HEBPOHHU Mojena ¢ 9 u 6 CKpUTH HEeBpOHH 3a mpoMmeHauBH “‘Uout” u KoMOMHAIUSA
“F u Uout” c¢ mpaBwiHa kinacudukanus Ha TECTOBUTE AaHHU. HaOmromaBar ce HHBa Ha
CpPEIHOKBaJpaTHaTa IpelliKa, CBbpP3aHU ChC CHHTE3MpaHaTa HEBPOHHA Mpexka B 1Be 9.9631e—04,
CIPSMO MpekaTa B €1uH BXojieH napamersp 0.0832.

Abstract:

In this paper an architecture of a system for strain investigation and analysis over metals with remote
access is proposed. The deformations of the test turners are measured by two strain gauges connected
to adjacent arms of a Winston bridge. The models are examined with a high coefficient of
determination R2 above level 0.98. The results according to synthesizing artificial neural networks in
MATLAB environment about determination the amount of measuring transducers in detection the
loads of experimental cantilever beam are presented. Two neural models with 9 and 6 hidden neurons
about variables “Uout” and combination “F and Uout” with correct classification of test data were
selected. Levels of the mean square error related to the synthesized neural network in two 9.9631e—04
compared to the network in one input parameter 0.0832 are observed, respectively.

I'pyna I'.8. Hayuynu nmy0iukanuu B Hepe)epuMpaHu CIIMCAHUS ¢ HAYYHO pelleH3MpaHe WM B
PeIaKTHPAHU KOJEKTUBHH TOMOBE
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Pesrome:

B Ta3sum cratus ca pasriiegaHd OpPOIECUTE 3a CHHTE3 Ha HM3KYCTBEHHM HEBPOHHU MPEXKH 3a
pa3no3HaBaHe Ha IIyM B KOMYHHMKAallMOHHHUTE KaHaiu. ['aycoB Osin1 mym (GWN) u nepuoanyeH
npousBoiieH myM (PRN), kakTo ¥ nudpoBH CUTHANIM C HAMYMETO HAa TE3M LIYMOBE ca OOCKT Ha
CUMYJIALIMOHHO H3CleABaHe. AHAIM3UPAaHU ca TOUYHOCTTA, CpeaHara KBajaparuuHa rpemka (MSE),
perpecusita 1 ROC kxpuBuTe M cnenuUYHUTE MOKA3aTEeNM 3a KauyecTBO Ha KiacH(UKaLusTa.
OnensBar ce pa3nuueH Opoil HEBPOHU B CKPUTHTE CIIOEBE U TUI U3X0/HA TpaHchepHa pyHKIuA. 3a
TECTOBUTE CUTHAIHU ca HabaromaBanu Tounoctd Hax 90,00 %.

Abstract:

In this paper, the processes about synthesis of artificial neural networks for noise recognition in
communication channels were considered. Gaussian White Noise (GWN) and Periodic Random
Noise (PRN) as well as digital signals with the presence of these noises are objects of simulation
investigation. Accuracy, Mean Squared Error (MSE), regression and ROC curves and specific
indicators for classification quality are analyzed. A different number of neurons in the hidden layers
and type of output transfer function are evaluated. The accuracies more than 90.00 % were observed
about the test signals.
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Pesrome:

ExcniepuMeHTaIHUTE U3MEPBAHUS HA CHIIOBUTE €(DEKTH BHPXY METAIUTE ca U3BBPIUICHU C TOMOIITA
Ha MHCTaJalus C BKJIIOYBAHE HA TEH30JAaTYMIM B MOCTOBM Bepurd. HaTpymanu ca maHHU 3a
cneun(UYHA TapaMeTpu KaTo OTHOCHTENIHAaTa MpOMsHa B CBHIPOTHUBICHUETO, IBJDKMHATA Ha
TEH30pPE3UCTUBHUTE MPeoOpa3yBaTesy, U3X0AHOTO HAIMPEKEHHE OT MOCTOBATa BEPHra 3a Pa3InyHU
rpynu padotemnu npeodpaszyBaTenu u aAp. IIpuinoxkeH e anapaThT ¢ U3KYCTBEH HHTEJICKT 32 U3BEXK1aHE
Ha MO/JIEJIM 3a MPOTHO3MpaHe Ha cuila. bsixa n3pbpiieHu npouecu Ha 00yueHre 1 ToA00p 3a HEBPOHHU
mpexu ¢ npenacouBane (FFNN) u HeBponHu mpexu ¢ ob6oOmena perpecust (GRNN). OcHoBHU
KpUTEpHH 32 U300p Ha HEBPOHHU MOJIEJH Ca, KaKTO ClieABa, cpeHaTa kBaaparHa rpemka (MSE) u
KoepUIMEeHTT Ha Kopenamusa. C moOMOIITa Ha W3MOJ3BAHUTE TEXHUYECKH MOIXOAM Osixa
CHHTE3HMPAHU MOJIEIU C BUCOKA CTETECH Ha aJIeKBATHOCT.

Abstract:

The experimental measurements of force effects on metals have been carried out by means of an
installation with inclusion of strain gages in bridge circuits. Data have been accumulated on specific
parameters such as the relative change in resistance, the length of tenzoresistive transducers, the output
voltage from the bridge circuit
for different groups of operating transducers, etc. The artificial intelligence apparatus for deriving
models for force prediction was applied. Training and selection processes were performed about Feed-
Forward Neural Networks (FFNN) and Generalized Regression Neural Networks (GRNN). Basic
criteria for the selection of neural models are as follows the Mean Square Error (MSE) and the
Correlation coefficient. Models with a high degree of adequacy were synthesized with the help of the
used technical approaches.
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Pesrome:

Tasu cratus npeacrass MOAXO] 3a IPOTHO3MPAHE HA AUCTIEPCUATA HA CPEIHUS 00CTy X eH Tpadhuk Ha
0a3ara Ha M3KYCTBEH MHTENEKT. llenra Ha KOMMYECTBEHHs aHaIM3 € TpaUKBT Ha 3aiBKUTE Ha
NOTPeOUTENUTE Tpe3 CHhPBBPHUTE CTAHIMM Ha TEJIEKOMYHUKallMOHHaTa cuctema M/M/c/k.
[TpornetypuTte 3a perpecCHOHHO MOZAETHpaHe O0sXa U3BBPIICHU OT HEBPOHHU MPEKHU C FeHEepaTu3upana
perpecust (GRNN), neBponnu Mpexu ¢ npeHacouBane (FFNN) um kackagHu HEBPOHHU MpPEXKHU C
npenacoyBane (CFNN). TecTBanu ca HEBPOHHHM apXUTEKTYPH C PA3IUYHU YUCIA U KOMOMHAIIUH OT
npenukTopu. Pasrnenanu ca FFNN Ha 6azata Ha anroputmu 3a o0ydenue Ha JleenOepr-MapkBapa
(LM), baiiecoBa perymsapuzanus (BR) u Scaled Conjugate Gradient (SCG). Ananmuzupano e
BIMSIHUETO Ha (haKTOPUTE BBPXY LIEJIEBUS MPOTHO3EH MapaMmeThp. B xoma Ha um3cienBaHeTo ca
IIOJIy4E€HHU 3aJI0BOJIUTEIIHM HUBA HA PA3IMYHU KPUTEPUU — cpeiHa KBaapaTuuHa rpemka (MSE),
cpeana abcomroTHa rpeuka (MAE) u koepunuenT Ha kopenanus R. YcraHoBeHU ca mpeauMcTBaTa
Ha mozaenutre FFNN u CFNN npex GRNN.

Abstract:

This paper presents an approach for prediction variance of the average served traffic on the basis of
artificial intelligence. The objective of quantitative analysis is the traffic flow of users’ requests
through the server stations of the telecommunication system M/M/c/k. Regression modeling
procedures were performed by Generalized Regression Neural Networks (GRNNs), Feed-Forward
Neural Networks (FFNNs) and Cascaded-Forward Neural Networks (CFNNs). Neural architectures




with different numbers and combinations of predictors have been tested. FFNNs on the basis of
Levenberg-Marquardt (LM), Bayesian Regularization (BR) and Scaled Conjugate Gradient (SCG)
learning algorithms were examined. The factors influence on the target forecast parameter has been
analyzed. In the course of the research, satisfactory levels of different criteria — Mean Squared Error
(MSE), Mean Absolute Error (MAE) and Correlation Coefficient R, have been obtained. Advantages
of FFNN and CFNN models over GRNNs were established.
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Pesrome:

Crartudara mpeacTaBsi KOJIMYECTBEH M KayeCTBEH JUArHOCTHYEH IMOJXOJ 32 aHAJIM3 HAa CEH30PHUTE
€JIEMEHTH, M3MOJI3BAaHU 32 M3MEpBaHE Ha Cuia Ipu jAedopMalis Ha MeTala M MPOTHO3MpaHe Ha
CTENeHTa Ha BIMsHUE Ha npuioxkeHara cuia "F" ¢ momomra Ha Feed-Forward Neural Networks
(FFNN). To3u moaxox ce chCTOM B IPOSKTHpaHe U U300p HAa HEBPOHHU MOJICNIN Ype3 aJrOPUTMH 3a
obOpartHo pasnpocTtpanenue, cboTBeTHO Scaled Conjugate Gradient (SCG) u Levenberg-Marquardt ¢
(GYHKIMOHATHY TpoLEAypH, OasupaHu Ha HaOOp OT KPUTEPHH 3a OLEHKA, BKIIOUUTEIHO TOYHOCT,
kpbcTocaHa eHTponust (CE) m cpenna kBazpatHa rpemka (MSE). Perucrpupanure wu3xonHu
eJIEKTPUYECKH HAIPEKEHUs OT MOCTOBM BEPUTM HAa BKJIIOUYBAHE HA €IMH M JBa TEH30JaTyhKa OT
MPOBEACHU J1TAOOPAaTOPHH EKCIIEPUMEHTH OsiXa MPHIJIOKEHHU 3a M3CJe/IBaHE Ha IeJIEBM MOJETH Ha
FNN. Coriacao SCG anropuTbma € CUHTE3UPaHa HEBPOHHA apXUTEKTYypa 3a KOJINYECTBEHA CEH30pHA
uaentudukanus cbe 100 % nocrurnara touHoct. M3non3Baiiku npasuiata 3a oOyueHue Ha LM,
Oeme HaMmepeHa apxutekrypa ¢ MuaumaneH MSE = 0,0029 3a nporno3eH aHanu3 Ha CUJIOBUTE €PEKTH
BBPXY TECTOBHUTE OOPA3IIH.

Abstract:

The paper presents quantitative and qualitative diagnosing approach for analysis of the sensory
elements used to force measurements force at metal deformation and predicting of the degree of
influence of applied force "F" using Feed-Forward Neural Networks (FFNN). This approach consists
in the design and selection of neural models by backpropagation algorithms, respectively Scaled
Conjugate Gradient (SCG) and Levenberg-Marquardt with functional procedures based on set of
evaluation criteria, including Accuracy, Cross-Entropy (CE) and Mean Squared Error (MSE). The
registered output electrical voltages from bridge circuits of switching on one and two strain gauge
transducers from performed laboratory experiments were applied to investigate of FNN target models.
According to SCG algorithm, neural architecture for quantitative sensory identification with 100 %
achieved accuracy was synthesized. Using LM training rules, an architecture with a minimum MSE =
0.0029 for predictive analysis of the force effects on the test specimens was found.




