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1. EBosmroniifiHi HeMpo-(as3i Mepesxi 3 KaCKaIHOIO CTPYKTYPOIO JJisl iHTEJIEKTYaIbHOTO aHali3y JaHUX

2. Evolving cascaded neuro-fuzzy system for intelligent data analysis

Pedepar:

1. Po6oTy nprcBsI9eHO JOCIiIKEHHIO i po3po0Lii eBOMOLiHNX KaCKaJHUX Helpo-da3zsi cuctem as
iHTeJIeKTyaJIbHOT'O aHaJIi3y JaHUX B OHJIAMH peXXuMi. 3aITpoIIOHOBaHO po3IMpeHuil Heo-(az3i HelpoH i itoro
aJanTMBHUM METOJ, HaBYaHH:. 3allpOIIOHOBAaHUI HEMPOH peaslidye HediTke BUCHOBYBaHHA 3a Takari-CyreHo
IIOBiJIbHOTO MOPSJIKY, XapaKTEPU3y€EThCS MOKPAILEHUMU allpOKCUMYIOYMMU BJIACTUBOCTSIMY, @ TAKOX MiJBULIEHOIO
IIBUJIKOJIi€I0 i TOMY MO’K€ BUKOPHUCTOBYBaTUCH SIK 6a30BUI [1J1s1 LIYKAHUX €BOJIOLIHUX cucTeM. Y poOoTi
3aIPOIIOHOBAHI apXiTeKTypu Hellpo-¢as3i cucTeM (3 OGHUM i JeKijIbKOMa BUXiTHUMU CUTHAJIaMu), CIIeliaIbHO
CIIPOEKTOBaHI AJ151 00pPOOKM HECTalliOHAPHUX NAaHUX B OHJIANH PEXXUMI, SIKi BUKOPUCTOBYIOTH 3aIIPONIOHOBAHI
y3arajpHIOIOUi €JIEMEHTH, [1J151 TeHepallii ONTUMaJbHOTO BUXiJHOTO CUTHAJTy HA OCHOBI CUTHAJIiB KOXKHOTO HEMPOHA
B IyJ1i Kackagy. Taka MeTo yKa MoKasaa CBOI0 €(PEeKTHUBHICTb Y 3pOCTal0UMX BUOipKax JaHUX, 0COOJIMBO y BUIIATIKY
icTOTHOrO 3MiHEHHS BJIACTUBOCTEN 3 IVIMHOM 4acy. 3allpOIIOHOBAHA €BOJIIOLIHA CUCTEMA [IJIs KJlaCcTepU3aLlii
NOTOKY (a33i-IaHuX, sIKa € YHIKaJIbHOIO 33 CBO€IO 3[IaTHICTIO BUSIBJISITH ONTUMAJIbHY KiJIbKiCTb KJIACTEpPIB y poLeci

pob6oTu. BUKOHAHO eKcrieprMeHTabHe AOCTIIPKEHHS BJIaCTUBOCTEN i XapaKTEePUCTUK PO3POOIEHUX METOIIB i



3alPOIIOHOBAHI pEKOMEHALII OM0 iX BUKOPUCTAHHS I1if YaC BUPILIEHHS IPAKTUYHUX 337a4.

2. The thesis is devoted to research and development of evolving cascaded neuro-fuzzy systems for intelligent data
analysis in an online mode. The extended neo-fuzzy neuron and its adaptive learning algorithm are proposed. The
proposed neuron implements arbitrary order Takagi-Sugeno fuzzy inference and is proven to have enhanced
approximating capabilities as well as high operating speed and therefore is an eligible base unit for the sought-for
evolving systems. The thesis proposes a number of architectures (both single and multiple output) specifically
designed to process nonstationary data in an online mode, utilizing proposed "generalizing” units, that produce the
optimal output signal based on signals generated by each neuron in a cascade pool. Such technique has
demonstrated its effectiveness in growing data samples especially in case of significant properties drift over time.
The evolving system for fuzzy data stream clustering is proposed that is unique in its capability of detecting the
optimal number of clusters as it operates. An experimental study of the properties and characteristics of the
developed methods is carried out and recommendations on their use in solving practical tasks are proposed.
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