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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 49.40

Tema gucepranii:
1. MeTonu 3a6e3ne4eHHs €J1IeKTPOMAarHiTHOI CYMiCHOCTI IPYU KOTHITUBHOMY PO3IIOZi/i PECYpCiB B MEpexkax

MOOIJIBHOTO 3B'SI3KYy

2. Methods for ensuring electromagnetic compatibility in the cognitive resources distribution for mobile
communication networks

Pedepar:

1. O6'eKT - npouecy (PyHKLIOHYBAHHS i pO3MNOiNTy PECYPCiB B MEPEXi MOOGITIbHOTO 3B's13Ky. MeTa - 3a6e3ne4eHHs
€JIEKTPOMArHiTHOI CYMiCHOCTI IpY KOTHITUBHOMY PO3IOiji pecypciB B Mepexi MOGiIbHOTO 3B'43Ky. [Ipegmer -
MogeJi i MeToau posIofiny pecypciB B Mepeski MOGIIbHOIO 3B'93Ky. MeTonu - 6a3yl0ThCSl HA OCHOBHUX
II0JIOXKEHHSX pafiiodi3uku, Teopii es1eKTpo3B's13Ky, CHCTEMHOTO aHasli3y, MaTeMaTU4HOI CTaTUCTUKH, Teopii
MMOBIpHOCTE, TEOPii onTMMi3alii, Teopii OLiHIOBaHHA Ta YIIPaBJIiHHA, TEOPil po3jagHaHHS, METOAAX IIPOCTOPOBO-
4acoBOi 06POOGKY CHUIHAJIIB, YIIPABJIiHHS B aJANITUBHNX aHTEHHUX PELIiTKaX, MaTeMaTUYHOMY anapaTi HeuiTKoi
JIOTIKM, MaTEMAaTUYHOMY allapaTti HEMPOHHUX MEPEK, MaTEMAaTUYHOIO Ta iMITallilHOIO MOJE/IIOBAHHS. Pe3yibTaTh -
1) Biepiie npoBeAeHO NOPiBHSJIbHUIN aHaJli3 €(PEeKTUBHOCTI aITOPUTMIB BUSBJIEHHSI CUTHAJIIB: QITOPATMA,
oOyJOBAaHOMY Ha MaTEMATUYHOMY arapaTi HEMPOHHUX MEPEeXK, aITOPUTMA, TOOYJOBAHOMY Ha MaTEMAaTUYHOMY

araparti HediTKoi JIOTiKY, aJirOpUTMa, 100yI0BaHOMY Ha KpuTepii Basibia i anroputma BUSIBJIEHHS], 3aCHOBAaHOMY Ha



3HAKO-PaHroBOMY KpUTepii BinkokcoHa. B pe3ysbTaTi IpoBeeHOro aHami3y JaHO peKOMeHAalii oA0 BUbOpy
aJIrOpUTMa BUSIBJIEHHS B 3aJI€XKHOCTI Bifl CUTHAJIbHO-3aBaJ0BOi OGCTAHOBKY i CTyIIeHs alpiopHOI HEBU3HAYEHOCTI.
2) OpepskaB oJaIbLINK PO3BUTOK METOJ, KJlaCcTepuU3allii pecypcis, 100y10BaHM HA MaTeMaTUYHOMY anapari
HelpoHHUX Mepexx KoxoHneHa. [lJanuil MeTo, Ha BiMiHy Bill M€TOZY, 3aCHOBAaHOMY Ha TeOpii po3jlafjHaHHS 3
N0JAJIbLIOI0 HEYITKOIO KJIaCTepU3allielo BUMarae MeHIIMX OOUMCIIIOBAIbHUX BUTPAT i HE IIOCTYAETHCS B
eeKTUBHOCTI 10ro BUKOpUCTaHHS. 3) Briepiie po3po6sieHo MeTo[, 3a6e3leuyeHHs! eJIeKTPOMarHiTHOI CyMiCHOCT
IIPU PO3IOJiji MPOCTOPOBO-4YaCOBOI0 PECYPCY B MePesKi MOOLJILHOTO 3B513KY, SIKMI1 3aCHOBAHO Ha BUPIiL€HHI 3a7a4i
IIPOCTOPOBO-YaCOBOT0 IOCTYITy aDOHEHTChKUX CTaHILil 10 6a30Boi cTaHMii. [JaHniT MeTog, 106pe y3rOAKy€EThCS 3
3a7jla4aMu MMPOCTOPOBO-4aCOBOI 0OPOOKY CUTHAJIIB, 3 33/1a4aMU YaCTOTHO-YaCOBOi, KOJIOBOI i iH. 0OpOOKU.
Po3p's3yBana 11py 1jbOMY 33724 €JIeKTPOMAarHiTHOI CYMiCHOCTI Mepexi MOOIJIBHOTO 3B'513KY 103BOJISIE EKOHOMUTH
pazioyacTOTHUI pecypc, 30iIbIIMTY YUCIIO CIIOKMBAYiB B YMOBAX 3HAYHOTO YaCTOTHOTO 3aBaHTaXXeHHS. 4) Briepme
PO3p006JIEHO METOJ, 3a6€3I1€UEHHS €JIeKTPOMArHiTHOI CyMiCHOCTI IIPU PO3MOijli 4aCTOTHO-4YaCOBOTO PECYPCY B
MepesXi MOOLIbHOTO 3B'3KY, SIKU CKJIala€ThCsl 3 AJITOPUTMY 3 IOBTOPHUM BUKOPHUCTAHHSM 4YacTOT i aJIFOPUTMY,
3aCHOBAHOMY 32 KpUTepii rapaHTOBaHOI SIKOCTI 3B's13Ky. BUKOprCTaHHS aHOTO METOJY AO3BOJISIE CKOPDOTUTU CMYTY

4aCTOT i 3a0€3Me4nTh MAKCUMAaJIbHY PIBHOMIPHICTb SIKOCTi 3B'S3KY.

2. Object - processes of functioning and distribution of resources in the network of mobile communication. The
goal is to provide electromagnetic compatibility with the cognitive distribution of resources in the mobile network.
Subject - models and methods for distributing resources in the mobile communication network. The methods are
based on the basic provisions of radiophysics, telecommunication theory, system analysis, mathematical statistics,
probability theory, optimization theory, theory of evaluation and control, dissociation theory, spatial-temporal
signal processing methods, control in adaptive antenna arrays, mathematical apparatus of fuzzy logic ,
mathematical apparatus of neural networks, mathematical and simulation modeling. Results - 1) For the first time,
a comparative analysis of the effectiveness of algorithms for detecting signals: an algorithm constructed on a
mathematical apparatus of neural networks, an algorithm constructed on a mathematical apparatus of fuzzy logic,
an algorithm constructed on a Wald criterion and an algorithm of detection based on a sign-rank criterion of
Wilcoxon was conducted. As a result of the analysis, recommendations were given for choosing an algorithm for
detection, depending on the signal-interference situation and the degree of a priori uncertainty. 2) Received a
further development of the method of clustering of resources, built on the mathematical apparatus of neural
networks Kohonen. This method, unlike the method based on the theory of dissociation with subsequent fuzzy
clustering, requires lower computing costs and does not yield to the efficiency of its use. 3) For the first time a
method of providing electromagnetic compatibility in the distribution of space-time resource in a mobile network,
which is based on solving the problem of space-time access of subscriber stations to the base station, has been
developed. This method is in good agreement with the tasks of spatial-temporal processing of signals, with the
tasks of frequency-time, code, and others. processing The solvable problem of electromagnetic compatibility of
the mobile network allows to save the radio frequency resource, increase the number of consumers in conditions
of significant frequency loading. 4) For the first time a method of providing electromagnetic compatibility for the
distribution of frequency-time resource in a mobile communication network, which consists of algorithm with
frequency reuse and an algorithm based on the criterion of guaranteed communication quality, has been
developed. Using this method allows you to reduce the bandwidth and ensure the maximum uniformity of the

quality of communication.
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