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2. Evolving artificial feedforward neural networks: architecture, training, applications

Pedepar:

1. Y po6oTi npoBenieHo aHai3 IpobieMu PO3BUTKY TEOPETUYHUX OCHOB iHTE€JIeKTyallbHOTO aHaJli3y JaHUX Ta
CTBOPEHHS HOBUX €BOJIIOLHYX IITYYHUX HENPOHHUX MepeX (EIITHM) npsiMoro po3noBCIOIPKEHHS 331151
nifgBUILEeHHS €(PEKTUBHOCTI 06p0o0OKU iH(popmallii B yMOBax anpiopHOi Ta IOTOYHOI HEBU3HAYEHOCTI; pO3p006JIEHO
HOBUI1 MeTOJ, pOOACTHOI 6araToKpuTepianbHoi ontuMizatii ([TapeTo-onTumisariii) Ha 0CHOBI po6acTHUX iTHEC-
dyHKUil Ta iHpopMaLiHUX KPUTEPIiiB OLIHKYM CKIaAHOCTI MOZeJIi; 3allpOIIOHOBaHO HOBi MeToy HaByaHHs [ITHM,
110 320€3I1eYyI0Th HEOOXiHY TOYHICTh HaBYaHHS [IPY HasIBHOCTi OOMEXXEHNUX CUMETPUYHUX Ta aCUMETPUYHUX
3aBajl; po3pobJIeHO HOBI IIPOLeIypU KOPEKILii mapaMeTpiB QyHKIiOHAIB, 1[0 BUKOPUCTOBYIOTHCS IPU HAaBYaHHI, Ta
OLIiHIOBaHHS IIapaMeTPiB 3aBajiy, 110 ONUCYETHCS MOJEI0 Thi0KKM-Xbi006epa; po3p06JIeHO HOBI 3aKOHU
aJarTHBHOIO IPOrHO3YI0YOr0 HeMpO-yIIpaBiiHHs HeJliHIHMMY HecTallioHapHUMU JUHAMIYHUMMU 06'€KTaMy, 1110
(PYHKLIOHYIOTb B YMOBax HeBU3HaYeHOCTI. Y cepefosuili NeurophStudio npoBezeHo iMiTallilfiHe MOJEJII0BAaHHS
pisHux npouenyp HaByanHs EITHM; nocinskeHo npouec BupineHHs 3a1a4 ineHTudikarii Ta IporHo3yodoro

VIPaBJIiHHS HEJIIHINHUMY IUHAMIYHUMU 00'eKTaMu, po3po0JIeHO IIPOorpaMHi 3acoby, sIKi peasnisyoTb



3aIPOIIOHOBaHi MeToAu 1106y 0By eBooLiiHNX [ITHM npsiMoro po3noBciokeHHs. [IpoBeieHO eKCIIepUMEeHTAaIbHi
IIOCJIiIKEHHS BJITACTUBOCTEN i XapaKTEPUCTUK PO3POOIEHUX METOIB, SIKi MiATBEPANIN OCHOBHI MOJIOKEHHS
nucepratii. JJoCTOBIpHICTb Pe3yJIbTaTiB MiATBEPIKYEThCS €EKCIIEPUMEHTAJIbHUMU OOCIIIKEHHIMY Ta

BIIPOBAI’)KEHHSMMU.

2. The thesis analyzes the problems of intellectual data mining theoretical foundations and creation of new
evolutionary artificial neural networks (EANN) for improving the efficiency of information processing in conditions
of priori and current uncertainty. A new method of robust multi-objective optimization (Pareto optimization)
based on robust fitness functions and information criteria for assessing the complexity of the model, is developed.
New methods of training EANN that ensure the required accuracy in the presence of limited symmetric and
asymmetric noise are proposed. New procedures for the functional parameters correction and evaluating
parameters of noise that is described by Tukey-Huber model are developed. New laws of adaptive neuro-
predictive control of nonlinear non-stationary dynamic objects that operate under uncertainties are designed.
Simulation of different EANN training algorithms was performed in NeurophStudio environment. The process of
identifying and solving problems of nonlinear dynamic objects predictive control is researched. Software tools that
implement the proposed methods for constructing EANN are developed. Experimental research of developed
methods properties and characteristics, that confirmed the fundamentals of the thesis, is performed. The validity
of the obtained results is confirmed by the experimental studies and real applications.
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