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2. Multivariate nonlinear time series intelligent analysis based on heterogeneous neural networks

Pedepar:

1. lucepTariito npucBsI9eHO PO3p0o0O1i METOIiB 06POOKY 6AraTOBUMiIPHUX HEJTiHIMHUX YaCOBUX PSI/IiB 32 TOTIOMOTOI0
reTEPOreHHNUX HEMPOHHUX MEPEXK, [0 MAIOTh BUCOKY MIBUAKICTh HAJIAITYBAaHHS [IapaMETPiB, 110 Bi3HAYAIOThCS
JIiHITHOIO 3aJIEXXHICTIO CUTHAJy BUXiAHOTO APy MEPEXKi BiJ CHHAITUYHUX Bar IIPUXOBAHOTO MIAPY, a TAKOX 34ATHUX
IIPaLlOBaTy 3a YMOB AedinuTy anpiopHoi iHpopmallii (KOpoTKoi HaB4aIbHOI BUGIPKM). YIleple 3alIpOIOHOBAHO
apxiTeKTypy reTeporeHHOi HEMPOHHOI MEPEXKi 1151 IPOTHO3YBAaHHS JAHNX, 110 CKJIAJIA€ThCA 3 APy HEYITKOI
KjlacTepusallii Ta Helipo-Heo-(a33i MepesKi 3yCTPiYHOro OUMUPEHHS, SIKa XapaKTepU3yeThCS MiJBUIIEHOIO
IIBAJIKOJI€I0 Ta MOKPAIEHUMU allPOKCUMYBAJIbHUMU BJIACTUBOCTSIMY, L0 A€ MOKJIMBICTb OOPOOJISITU HEJliHiNHI
4acCoBi PSIIY JOBIBHOI IPUPOIU 32 YMOB HEBM3HAYEHOCTI, a4 TAKOXX 3aIIPOIIOHOBAHO METO/ il HABYaHHS. YHeplie
BBeJleHO 6araToBUMipHy Mmopudikaliio Heo-@az3i-HellpoHy, 1110 Ma€ IOKpalleHi allpOKCUMYBaJbHi BJIaCTUBOCTI, Ta
METOJIY IOTO HaBYaHHY, SIKi XapaKTEepU3YIOTbCsl IPOCTOTOIO peaidaliii, o 403BoJIsie 3a0€3M1€YNTA MEHIITY
00YNCITIIOBAJIbHY CKJIQJHICTD 32 PaXyHOK iCTOTHOTO CKOPOUY€HHS KiJIbKOCTi (PYHKIiI HaseXXHOCTI. Yrepuie

3aIIPOIIOHOBAHO apXiTeKTypy Hellpo-¢as3i Mmepexxi Ha OCHOBI Teopii pe3epByapHUX 00UYMCIIEHb, KA



XapaKTepU3yeThC MiJIBUILIEHO0 IIBUIKICTIO HAJIAIITYBaHHS TapaMeTpiB HaBYaHHS I TOYHICTIO TPOTHO3Yy 4aCOBOTO
PAnYy, @ TAaKOX 3alIPONIOHOBAHO METOJ, ii HaBYaHHS, IO Bij3HAYAETHCA IPOCTOTOIO peaisallii, o J03BOJISIE€ iCTOTHO
IIOKpAIMTH allPOKCHMMYBaJIbHI Ta €KCTPAIOJII0Ba/IbHI BJIACTUBOCTI CUCTEMH 7151 OOPOOKU HEJTIHIMHUX YaCOBUX
PALiB 32 YMOB HEBU3HA4YE€HOCTI. Habysa nofanbuoro po3BUTKy apXiTEKTypa HeMpOo-KOMIIpecopa JaHUX Ha OCHOBI
6araTomapoBOro NepcenTpoHy "By3bKe Miclie" 3a paxyHOK IIPUEAHAHHS 40 Mepeski-KoMIIpecopy Helpo-Heo-(a3s3i
MEPEXi 3yCTPiYHOIO NOMHUPEHHS, IO LO3BOJINIIO 3[iICHIOBATH [IPOTHO3YBAHHS YaCOBUX PSJiB 3HWKEHOI
PO3MipHOCTI 6€3 BTpaTy BHYTPIlLIHIX 3aIeXKHOCTeH JaHux. HabyB 0JasbIIoro po3BUTKY METO, CETMEHTallii
6araTOBMMipHUX HEJIHIMHUX YaCOBUX PSZiB HA OCHOBI METOJly HEYITKOI KJlacTepU3alii MJIsSIXOM CIIeLiaJIbHOrO
HaJIAIITYBaHHS LETPOifiB, 1[0 NO3BOJISE 3NiMCHIOBATY CETMEHTAlliI0 JaHUX Y pe>kuMi online, a TakoX [103BOJISIE
BM3HAYaTU MOMEHTHU 3MiH XapaKTEPHUCTUK 4aCOBOTr0 pszny. [IpoBeneHo iMiTaliiine MOZIeII0BaHHS 3alIPOIIOHOBAHUX
reTepOreHHNUX HEMPOHHUX MEPEX Ta II0Ka3aHi ix [epeBaru Haj, iCHyI0OUMMU METOJIAMHU Yy 3a/layax 06pPOOKH
6araToBMMipHHUX HEJiHIMHNX YaCOBUX PAiB. PesysibTaTu gucepTauiiiHoi po60TH MOXKYTb OYTH BUKOPUCTAHI 115
PO3B'si3aHHS 337124 iHTeJIeKTyaJlbHOTO aHasli3y 6araTOBUMipHUX HeJiHIHHMX 4YacoBUX PsAiB pisHOI PiznyHO]
IIPUPOAY, 1O XapaKTEPU3YIOThCSI KOPOTKOIO HaBUaJIbHOIO BUGIPKOIO, B PEKMMI IIOCIIiJOBHOI 06POOKY 32 YMOB

anpiopHOi Ta NOTOYHOI HEBU3HAYEHOCTI.

2. The thesis is devoted to architectures development for multivariate nonlinear time series processing with the
help of heterogeneous neural networks. A predictive neuro-fuzzy architecture based on reservoir computing
techniques is proposed. It demonstrates high speed parameter setting and has linear outputs and high processing
speed. A multidimensional neo-fuzzy-neuron architecture is proposed which possesses improved approximation
properties and its learning algorithm which is characterized with simple realization. It provides smaller computing
complexity by means of membership functions amount lessening. A predictive heterogeneous neural network
architecture is proposed that consists of a fuzzy clusterization layer and a neuro-neo-fuzzy counter propagation
network which is characterized with high processing speed and improved approximation properties. It provides
nonlinear time series processing of arbitrary nature under uncertainty conditions. A predictive heterogeneous
neural network architecture of compressed data based on multilayer perceptron "bottle-neck" is improved due to
joining a neuro-neo-fuzzy counter propagation network to the neuro-compressor. This computational system can
predict reduced dimension time series without quality loss of connections inside data. A multivariate time series
segmentation method based on a fuzzy clusterization method by means of a special center setting is improved.
Now it can segment data in an online mode and also detect time series changes of characteristics. The
effectiveness of the proposed heterogeneous neural network architectures has been proved while solving practical
problems. The results of the dissertation work can be used for solving intelligent analysis tasks of multivariate
nonlinear time series of different nature processing characterized with a short learning sample in an online mode

under a priori and current uncertainty.
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