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1. Pob6acTHi aBTOMiNIOTH 171 MauX O€3MiJIOTHUX JIiTaJIbHUX allapaTiB, 3aCHOBaHi Ha HEYiTKill jiorini

2. The Robust Autopilots for Small Unmanned Aerial Vehicles Based on Fuzzy Logic

Pedepar:

1. Inceprarist npucBsYeHa IIPOEKTYBaHHIO POOACTHUX CUCTEM CTabimizalii moapoTy Manrx 6e3MiOTHUX JIiTaTbHUX
arnapariB (MBI1JIA), 3acHOBaHMX Ha 3aCTOCYBaHHi 1K HeUiTKUX peryysaTopiB (HP) B 30BHilIHIX KOHTypax ynpaBiliHHS,
TaK i BHYTPIlIHIX "4iTKMX" 3BOPOTHUX 3B's13KiB. OCHOBOIO a60 NPOTOTUIIOM JJIs1 TAKUX CUCTEM € "4iTKUI" pobacTHUN
3aKOH yNPAaBJIiHHS, CHHTE€30BaHMI 32 JOIIOMOrOI0 napameTpruyHoi H2 /H?-ontumisanii. 3anpornoHoBaHui MeTog,
PO3JiseHHs OTPUMAaHOI CUCTeMH Ha "4iTKy" i HeUiTKy yacTuHU. Po3pobieHui MeTo HaCTpONKY NapaMeTpiB
dyHKUiN npuHanexxHocTi HP 110 MiHiMyMy iHTerpaibHOi KBaApaTU4YHOI TIOMUJIKM MiXK BUXOZAMU 3aMKHYTOI
cucremu 3 HP i eTasioHHOI MOJi€1i, 3aCHOBAHOI Ha "4iTKOMY" pO6aCTHOMY NIPOTOTUII. PO3p0O06I€HNI 3aKOH
yIPaBJliHHS 0JILOTOM, 3aCHOBAaHUM Ha HaB4YaHHI HP B nipouieci ynpasiliHHS 3a OTIOMOTOI0 MOJ€Jli HEYiTKOI
JloriyHoi iHBepcii i eTasoHHOI Mopiei. Po3po6iieHi MeToau 6y 3aCTOCOBAHI [ CUHTE3Y 3aKOHIB YIIPaBJliHHS
NOB3JIOBXHIM i 6iuHrM pyxamu MBIIJIA 3a HasSIBHOCTi HEBU3HAUYEHOCTEN B MAaTEMAaTUYHUX MOJIEJISIX IUHAMIKI
MBIIJIA. MogenoBaHHS 3alIPOIIOHOBAHMX CUCTEM IIPU I€TE€PMiHOBAHUX i BUNIAIKOBUX 30yPEHHSIX [TOKa3asu ix

BUCOKY €(eKTUBHICTb.



2. Dissertation is devoted to design of the robust systems of small Unmanned Aerial Vehicles (SUAV) flight
stabilization, based on the application of both fuzzy controllers (FC) in the outer control loops and inner "crisp"
feedbacks. The "crisp" control law, synthesized by parametric H2 /H?- optimization, is a basis or prototype for
such systems. The method of division of received system on fuzzy and "crisp" parts is offered. The method of
tuning of FC membership functions parameters is developed on the basis of the minimum of integral quadratic
error between the outputs of the closed-loop system with FC and the reference model, which is based on a "crisp”
robust prototype. The control law is developed, based on the FC learning during the control process by the model
of fuzzy logic inversion and reference model. The developed methods were applied for the synthesis of control
laws for the SUAV longitudinal and lateral motions at presence of uncertainties in the mathematical models of the
SUAV dynamics. The simulation of the offered systems at the determined and random disturbances demonstrated
their high efficiency.
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