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LPV Modeling and Robust Gain Scheduling Control of Morphing Aircraft
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(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The modeling and control on a class of variable-span morphing aircraft are studied. The longi-
tudinal aerodynamic parameters of morphing aircraft are analyzed corresponding to the span variation to
construct aerodynamic parameter functions. The linear parameter varying (LPV) model of morphing
aircraft is obtained via Jacobian linearization approach. The change of the aircraft’'s eigenvalues while
morphing is discussed. A robust gain scheduling control methodology, with linear matrix inequality
(LMD form is developed, to guarantee the stability of the aircraft while morphing. A numerical simula-
tion of morphing aircraft is demonstrated with the controller synthesis. The results show that, the span
variation can affect the aerodynamic parameters of morphing aircraft obviously, which directly changes
the aircraflt’s characteristics. The robust gain scheduling controller can accomplish the target motion of
morphing aircraft with a guarantee of global stability while morphing.
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