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Pedepar:

1. Incepranifina po60Ta IPUCBSIYEHE PO3B'sI3aHHS HAYKOBO-TEXHIUHOI 3aad4i 3i CTBOpeHHs iHpOpMaLiliHO]
TEXHOJIOTii MOJieII0BaHHS e(PEeKTUBHOTO KOHTPOJIIO 32 TOIOJIOTIEI0 OGHOPAHT0BOI MOBIIBHOI pasioMepei, o caMo
HaJIarOJKy€eTbCsl, TAKTUYHOTO PiBHSA 1 YIIPaBJIiHHS 3MiHOIO I0KA3HUKIB il PyHKLIOHYBaHHS B yMOBax BILJIUBY
pagzionepeikos Ta pagioenekrponHoi npotugii (PEB). V gucepTaliiliHiit po60oTi Brepiie 3arporoHOBaHO HOBA
TOIIOJIOTS, 1O BifiPi3HSETHCS Bifl BilOMUX THM, 110 BKJIIOYAE €JIEMEHTY HABYaHHS MNOBEIHKY MEPEXI B yMOBAxX
nepeuko. BBefieHi HOBI IIpoLlecy iHTeIeKTyaJIbHOI CCTEMU KepyBaHHS By3JIOM MOOIIbHOI pasiioMepexi:
IIOIIYKOBA HACTPOIKa PiBHS LIyMiB ab0 cUrHajy Nepelkoy Ha BXilHOMY TPaKTi KOMyHiKaTopa Ta KOHTPOJIb

3B'I3HOCTI KOMYTallil By3JliB MOOiJIbHOI paziioMepesxi. 3alIpONIOHOBAHO HOBUII METOM, CAMOHACTPOIOBAHHS



paziomepexi Ha OCHOBI IpaJlieHTHOrO MiAXOA4Y, 1O Bifipi3HSETHCS Bifl BilOMUX, IHTErpaLi€lo IPaiiEHTHOrO
QJITOPUTMY HaJIalITYBaHHS Baru CYCifiHiX By3JIiB i IOMYKYy HAXKOPOTIIOTO MAapUIPYTy B MEPEXKI, 110 MifjIsArae BIJIUBY
[IEPELIKOI, 0 aIeKBATHO BUPILIEHHS 3aBaHb iTepaliiiHOi onTuMi3alii. OTpMMaHO HOBI Pe3yJIbTaTU IJ1s
MOJEJIIOBAHHS PaiioMepexi, 0 BiIPi3HSIIOTHCS BiJl BilOMUX TUM, 1[I0 BUKOHAHO MOJEJIIOBAHHS pafiioMepexi Ha
OCHOBI I'PaJliecHTHOT'O aJITOPUTMY HaBYaHHA, SKi MiATBEPIKYIOTHCSA TEOPETUYHUMU JOCIIIKEHHAMY 1 TPAKTUYHUMUA
pesyabTaTamu. 3alpolIOHOBAHO TEXHOJIOTiI0 aBTOMATHU30BaHOi 06POOKY AaHUX 3 rpadiyHUM IIPeCTaBIeHHSIM
TOIOJIOTII pasioMepeski 3a JoromMorolo reoindopmaliiiinoi cucremu ArcGIS-10 amepukancbkoi komnanii ESRI, sika
I03BOJISIE OLiHUTHU CTIMKICTh MEPEKEBOI CTPYKTYPU B IMHAMIYHINM 3MiHi Ta BUSBUTY KOPIOHU CTiMKOI 3B'A3HOCTI
By3JIiB KOMyTallii pagiomepexi. Takuil mifxin € HOBOIO Bapiallielo SKa PO3MMPIOE MEXi PO3B'sI3aHHA 3a7a4i
posmnoginy Tpadiky i NepemKoJOCTiKOCT] pafioMepexi 3 ypaxyBaHHSIM CTPYKTYPU MEPEXKEBOi TOOJIOTII.
[IpakTUyHe 3HaUYE€HHS OTPMMAHUX PE3YJIbTATiB MOJIE€/IIOBAHHS Ta €KCIIEPMMEHTAJIbHE [OCIiIPKEHHS MiITBepINIIO

[IPaBUJIbHICTD 3aIIPOIIOHOBAHNX PillleHb Ta OTPMMAHUX TEOPETUYHUX PE3YJIbTATIB.

2. The scientific degree thesis is devoted to solve the task to create an efficient modeling technology for network
topology of peer-to-peer mobile self-adaptive tactical military radio network and to manage the changing
performance indicators of such radio network under radio frequency interference and defense. The scientific
thesis first time offered a brand new topology differing from existing ones, that researches network behavior
under circumstances of interference and radiofrequency defense. Innovative intellect management of mobile radio
network node were introduced: search adjustment of the noise level or interference signal on entry of
communicator and connectivity control of the radio network nodes. Main difference of current intellectual system
is mechanism of data/knowledge storage and processing (knowledge base block) for efficient activities in
uncertain (lack of information) and random circumstance. The knowledgebase contains the control system, it's
goals and management principles, decision making structure and the control object itself. The control system can
be contributed with learning sub-system, that generalizes the accumulated experience. The subsystem for control,
gathering, storage and processing of data measures mobile nodes and general radio network parameters. The
decision making subsystem was build thinking about unification of control functions into independent groups to
separate network management on subsystems and ensure easier math modeling of network management. The new
gradient approach of self-adapted radio network was proposed, that differs from known methods by gradient
setting of neighboring nodes weight and search of close path in network affected by interference. Dijkstra
algorithm is a search procedure of the shortest path at weighted oriented graph. Algorithm works by steps,
starting from first radio network node: on each step it refers to one node, and reduces marks and stops execution
when all radio network nodes are visited. Dijkstra algorithm is resourceful, but given the knowledge of network
topology and path to necessary peak, the router always knows an alternative route to the required node, in case of
fall of any node of the path. Self-learning is a key feature for solving complex problems, that cannot be solved in
usual way. The difficulty of constructing such network is to choose invariant features for describing of input data
so the differences are caused only by random factors, such as noise. In this case, the informative features will be
the vector representation of the symbols on which the noise component or interference was applied. Among the
major types of neuro networks, including deep learning networks, the BP (back propagation) structure of neuro
network is widely used, because it has features of self-adaptation, and recognition is computation-efficient. The
algorithm of non-linear optimization (Levenberg-Marquardt algorithm) which is applied for search of minimal
strategy - linear approximation and gradient descent. According to the simulation procedure, we determine the
neural network BP with three layers. The initial structure has two layers, the number of neurons in the first layer is
33, and in the second - 27, which corresponds to the number of network outputs. The network training function
allows to assess the quality of network configuration by constructing a regression line in which the proportionality
factor allows to determine the degree of correlation between input and output data. In this case, there is a high
degree of correlation between input and output data, R = 0.999. Training in this example results in an error of 1.52 -
10-5, due to the complexity of the output data. The learning took only eight epochs. The BP multilayer neural
network self-adapting algorithm is a controlled algorithm. In fact, it's an iterative method of gradient search for
the best parameters in these conditions, which is characterized by the simplicity of the classification task in terms



of "input-output" and reliability. New results of radio network modeling are obtained. On the one hand, they differ
from the known ones in that the radio network modeling is performed on the basis of gradient learning algorithm.
On the other hand, the results are confirmed by theoretical researches and practical results. The proposed geo
information technology of automated data processing with a graphical representation of the radio network
topology using the geographic information system ArcGIS-10 of the American company ESRI, which allows to
assess the stability of the network structure in dynamic change and identify the limits of stable connectivity of
radio switching nodes. This approach is a new variation that expands the boundaries of solving the problem of
traffic distribution and noise immunity of the radio network, taking into account the structure of the network

topology.
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