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2. Structural and parametrical optimization of digital controllers for fuzzy control systems

Pedepar:

1. Inceprariist npucBsyeHa po3poo1ii METOIB i 3aC06iB CTPYKTypHO-TIapaMeTPUYHOI OnTUMi3aLii HediTKUX
udposux kepyrouux npuctpois (HKII) g5 nigsuineHHs epeKTUBHOCTI HEYITKUX CUCTEM YIIPaBJliHHS 00'€KTaMU B
yMOBaX HEBM3HAUYE€HOCTI. PO3p06siIeHO MeTo, Ta IPOrpaMHO-IFOPATMIYHI 3aco6M oNTUMi3alii mapaMeTpiB QyHKIIN
HanexxHocTi (PH) BxinHux curnasnis HKII 3 BpaxyBaHHSIM BUAY 6@KaHUX [T€PEXiJHUX NPOLECIB; yAO0CKOHATIEHO
rpajiieHTHy nIpoleaypy fnapameTpuyHoi ontyumizanii ®H BuxinHux curnanis HKII CyreHo- Ta MampaHi-Tumny;
PO3p06JIEHO METOAMKY Ta 3acobu cTpyKTypHOi ontuMizanii HKIT Ha ocHOBI BUGOPY ONITUMAIbHOI KiJIbKOCTI
JIHTBICTUYHUX TEPMIB Ta PAHKMPYBaHHS IIPABUJI 32 CTYIIEHEM iX BILJIMBY Ha BUJ, CUHTe30BaHUX OH HeviTKux
KepYyIuMX CUTHAJIiB; po3pobieHo 6i6mioTeky Verilog-moneneit apudMeTuKo-JIOriYyHNX IIPUCTPOIB Ta €JIEMEHTIB
crienjiayli3oBaHUX HEeUYiTKUX TabJINYHUX MpolecopiB. EQEeKTUBHICTh 3aITPONIOHOBAHUX METO/IiB Ta 3aCO0iB
HigTBEPIKEHO NIPU CTPYKTYpHO-TIapaMeTpuyHii ontumisanii HKIT g1 yrpaBiliHHS BaKyyMHOIO €JIEKTPOITIYYIO

OIopy.



2. The thesis is devoted to the development of the methods and facilities for structural and parametrical
optimization of digital fuzzy controllers (FC) for increasing of the fuzzy control systems efficiency in uncertainty.
The method and software for input variables membership functions optimization based on the desired transient
processes are developed; the gradient procedure for parametrical optimization of membership functions for
output variables of both types FC (Sugeno and Mamdani) is improved; the method and facilities of FC structural
optimization by choice of optimal number of rules and rules rating according to their influence on membership
functions of fuzzy control signals are created; the set of Verilog-models for arithmetical-logic units and
components of specialized table-based processors is developed. The efficiency of proposed methods and facilities
is confirmed by results of FC structural-parametrical optimization for vacuum resistance furnace control.
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