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2. Structurally Parametric Synthesis of Flight Control Systems with Elements of Fuzzy Logic

Pedepar:

1. Inceprarist npucBsyeHa po3poodLii METOIMK Ta aJITOPUTMIB CUHTE3y 6araTOBUMipHUX CUCTEM YIIPABJIiHHS 3
eJIeMeHTaMH1 HEeYiTKOi JIOTiKU [IpY YMOBi HEIIOBHUX BUMIpiB (pa30BOro BEKTOPY Ta HAIBHOCTI CTPYKTYPOBaHUX Ta
HECTPYKTYPOBAaHMX HEBU3HAUYEHOCTEN. ¥V AUCepTaLiliHill po60Ti po3p06JI€HO Ta IPOrPaMHO Peai30BaHO METOIUKY
1o6y10BY 6araTOBUMipHMX POOACTHUX CUCTEM yNpaBiiHHS 1101b0TOM (CYTI) i3 BUKOPUCTAaHHSIM METOAY
CTPYKTYPHO-TIapaMeTPMYHOI0 CUHTE3Yy Ha OCHOBI CIIOCTepiraya NOHWKEHOTO MOopsIKy JlroeH6eprepa Ta
3aCTOCYBaHHSM IPOLelypy ONTUMI3allii, BpaXOBYI04UM OaraTOKpUTEpiaibHICTh 3a1a4i. PO3po61eHO METOVKY
cuHTe3sy 6ararosuMipHux CVYII 3a TOCTYNHOO iHpOpMalii€lo YacTHHU (Pa30BOTr0 BEKTOPY HA OCHOBi ramma -
ONTHMAJIPHOTO MiJIXOAY METOAO0M JIiHIHHMX MaTpu4YHUX HepiBHOCTel (JIMH). CTBOpeHO €uHY METOIUKY CUHTE3Y
riopupHoi yiTko-HeuiTKoi CYII Ha OCHOBI raMMa-oInTUMabHOro nigxony merogom JIMH. CTBOpeHO METOIMKY
CHHTe3y TribpuaHoi 4iTko-HeuiTkoi CYII i3 esleMeHTamMy caMOHaBYaHHS Ta afanTallii HeYiTKOro KOHTypy 3a
€TaJIOHHOI0 MoesuI0. Kio4oBi ciioBa: Mmogesi nuHaMiku JIA, CTpYKTYpPHO - TapaMeTPUYHUI CUHTE3, CIIOCTEpirad

IIOHM)XEHOTO NopsnKy Jlroen6eprep, H2 /Hinf - pobacTHa onTyMisaliisi, reHETUYHI aJITOPUTMU, CTATUIHUI



3BOPOTHI 3B'S130K 3a BUXOIOM, JIiHiIHi MaTPU4Hi HEPIBHOCTI, HEYITKE YIIPaBJliHHA, HEYiTKa Moz esb Takari-CyreHo.

2. The thesis is devoted to the multivariable flight control system synthesis that incorporates the elements of fuzzy
logic under incomplete state space vector measurement in the presence of structural and unstructured
uncertainties. The thesis is supplied by technique and software for multivariable flight control system design based
on structurally parametric synthesis by applying Luenberger observer. An optimization procedure is utilized taking
into account a multicriterion problem. Another alternative method used in this thesis for multivariable flight
control system construction is based on L2-gain design problem via linear matrix inequality (LMI) approach. The
thesis is accompanied with techniques for flight control system design that combines the elements of crisp and
fuzzy control. The firs technique uses unified algorithm for flight control system design with combined structure
basing on L2-gain design problem under LMI approach. Another one perspective approach for combined flight
control system design is supplemented with learning mechanism of fuzzy controller after reference model. Key-
words: UAV dynamic models, structurally parametric synthesis, reduced - order Luenberger observer, H2 /Hinf -
robust optimization, genetic algorithms, static output feedback, linear matrix inequality, fuzzy control, Takagi-
Sugeno fuzzy model.
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