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1. YoockoHaneHHsl METOLIB i 3aC00iB BUMipIOBaHb IIapaMeTPiB CYyIIyTHUKOBUX HABIrallitHUX CUCTEM HA OCHOBI

IITYYHUX HEUPOHHUX MEPEX

2. Improvement of methods and instruments for measurement of satellite navigation systems parameters based on
artificial neural networks

Pedepar:

1. Y puceprauii po3po6sieHO METO], BUMipIOBaHb [1apaMeTPiB AMHAMIYHOI HeJliHilTHOI CUCTEMU B yMOBaX HETIIOBHOTO
BAMIPIOBaHOT'O BEKTOPY CTaHy, 3aCHOBAaHUI Ha MOJEJIIOBAHHI NOCIII)KYBaHOI CUCTEMHU 13 3aCTOCYBAHHSM
IVHaMiYHUX HEMPOHHUX MepeX. EKkcrieprMeHTasbHO OOIPYHTOBAHO €(DEKTHBHICTh aJITOPUTMY HaBYaHHS
HEePOHHOI MepeXXi, 3aCHOBAHOTO Ha Teopii PinbTpiB KasiMaHa, Ta 3aTpONIOHOBAHO METO[I, KOPEKIIii MapaMeTpiB
HaBYaHHS, SKUI 03BOJISIE 301/IbIINTY MBUIKICTh 30KHOCTI anroputmy. PO3po6sieHO METOIMKY OLIiHKM IIOXUOOK B
BHAMIpPIOBaJIbHUX CUCTEMAX, 1[0 BUKOPUCTOBYIOTh JVMHAMI4YHI HEPOHHI MepexXi. [IpoBeieHO eKCliepuMeHTaIbHE
IOCJiIKEHHS] CUCTEMU BUMipPIOBAaHHSI IPOCTOPOBUX KOOPAMHAT 3aJ1i3HUYHOTO TPAHCIIOPTY 3 BUKOPUCTAHHSIM
CYIyTHUKOBMX HaBIralilHUX CHUCTEM, Y SKill KOPEKIiI0 OLIIHOK HaBiraliH1UX KOOPAVHAT 3MiICHIOBajIa

HelipoMepeska. Pe3ysibTaTu eKCIIepUMEHTY [TPOIEMOHCTPYBaju e(peKTHBHICTb 3alIpOIIOHOBAHOTO MifX0Ay Ta



3MEHIIEHHS TOXUOKU BUMipIOBaHb TPOCTOPOBUX KOOPAMHAT PYyXOMUX OO'€KTIB.

2. The dissertation is devoted to solving an urgent scientific problem to improve the accuracy of measurements of
the spatial coordinates of moving transport objects using satellite navigation systems based on artificial neural
networks. A method for measuring the parameters of a dynamic nonlinear system in conditions of an incomplete
measured state vector based on modeling the investigated system using dynamic neural networks is developed. It
is shown that the effective architecture of a neural network is a recurrent network with nonlinear activation
functions and input delays. The dependence of the measurement accuracy on the number of directly measured
components of the state vector and on the length of the input delay line is investigated. Experimental
substantiation of the highest efficiency of the neural network learning algorithm based on the theory of Kalman
filters for solving the problem of modeling the studied systems is proposed. The application of Kalman’s algorithm
to the problem of measurements with an incomplete state vector showed the advantage of this algorithm over
other learning algorithms for neural networks. A method for correcting learning parameters in a neural network
learning algorithm based on the theory of Kalman filters is proposed, which allows increasing the convergence rate
of the algorithm. A method for evaluating errors in measuring systems that use dynamic neural networks has been
developed. A method for estimating the error in the output signal of a standard neuron, expressed in terms of the
standard deviation, is proposed. The proposed method is extended to evaluate the errors of the neural network
output signals with known errors of the input signals in real-time. The method can be applied to feedforward
networks and recurrent networks that use standard neurons. The main problems arising in determining the
location of mobile transport objects using satellite navigation systems are analyzed, and ways to improve the
accuracy for this measurement problem are considered. An experimental study of a system for measuring the
spatial coordinates of railway transport using satellite navigation systems, in which secondary information
processing (correction of estimates of the navigation coordinates of a vehicle) was carried out by a neural network,
was carried out. The experimental results showed the effectiveness of the proposed approach and reduction error
in determining the spatial coordinates of moving objects after correction.
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