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2. Nonstationary sequences forecasting and emulation based on artificial wavelet neural networks

Pedepar:

1. Incepraliiio IprUcBsIYI€EHO PO3pOoOLli iIHTEeIeKTYyaJIbHUX METOiB IPOTHO3YBaHHS Ta eMYyJIsLii HecTalioHapHUX
MIOCJIiIOBHOCTEM 32 YMOB anpiopHOi Ta MOTOYHOI HEBU3HAYEHOCTI B PE€aJibHOMY 4Yaci 3a JOTIOMOTOI0 MITYYHUX
BEIBJIET-HEIPOHHUX MepexX. MoanQiKoBaHO apXiTEKTYpy riopugHOi BENBIET-HENPOHHOI MEpeXi.. 3alIPOIIOHOBAHO
ajanTyuBHy Moaugikaliilo MeToay CTOXaCTUYHOI allpOKCUMaLlii Ta MEeTOZy OJJHOYaCHOI Aiii 3a HecTallioHapHUX YMOB
HaBYaHHSL. YIleplle 3allpOIIOHOBAHO T€HEPATOPY aHAJIITUYHYX [IAPHUX i HENTAPHUX BEUBJIETIB, SIKi 103BOJISIOThH
Oep>KyBaTU Pi3Hi BUAY BEVBIIETIB | MOKJIM-BICTh HACTPOIOBAHHS iX IIapaMeTPiB [IpY HaBYaHHI HEMPOHHUX ME-PEXK.
Po3pobsieHo apxiTeKTypy BelBJeT-HelpoHa IJ1s pillleHHs 3a7a4i IPOrHO3yBaHHSI. 3aIIpOIIOHOBAaHO HOBUI
OINTUMAaJIBHUM 32 NIBUIKOLI€I0 METO], HABYaHHS BEUBJIET-HEMPOHA HA OCHOBI IpajliecHTHUX METOLB 3i
3T71a)KyBaHHSIM. YIIeplle 3alIpOIIOHOBAHO METOJ, HABUAHHS HAa TOUKAX [I0BOPOTY BEMBJIET-HENPOHA HA OCHOBI
ONTHMI3alii riGpUIHOrO KPUTEPIIO SIKOCTi. 3alIPOIIOHOBAHO METOJ, HABYaHHS Ha OCHOBI aJIFTOPUTMIB €BOJIIOLIIITHOTO

IIJIaHYBaHHS, 1[0 MA€ 3aXUCT Bif "3aCTpAraHHA" y JIOKAJIbHUX MiHIMyMax 32 paxyHOK BBe/I€HHS BUIIaJKOBOTO



6JIyKaHHSI B CIIOJIyY€HHI i3 cCaMOHaBYaHHSIM. PO3p06JIeHO MakeT Mporpam 11 MOZIeII0OBaHHsI POGOTH PO3PO6IEHUX

crierjiayli3oBaHuX riOpUAHUX BEUBIEeT-HEHPOMEPEKeBUX MOJIeJIel Ta iX METO/IiB HaBYaHHSI.

2. The dissertation work is devoted to developing intellectual methods of nonstationary sequences forecasting and
emulation under condition of a priori and current uncertainty in the real time using artificial hybrid wavelet neural
networks. Architecture of a hybrid wavelet neural network is modified. An adaptive modification of a learning
method on the basis of stochastic approximation and a learning method of simultaneous action are proposed. For
the first time generators of analytic odd and even wavelets are proposed. They enable to obtain different type of
wavelets and a possibility to tune their parameters during the neural network learning process. Architecture of
wavelet neuron for solving the forecasting task is developed. A new optimal on processing speed learning method
of wavelet neuron using gradient methods was proposed. For the first time a learning method on the turning-
points of wavelet neuron is proposed, which based on optimization of a hybrid criteria of quality. A method on the
basis of evaluation planning algorithm is proposed. It has as well a protection for a sticking in the local minimum by
means of input of random walking in combination with a self learning process. Simulation of developed structures
and methods of learning hybrid wavelet neural models are implemented into practice.
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