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ROBUST, NONLINEAR CONTROL DESIGN FOR A
POSTSTALL MANEUVER AIRCRAFT

FAN Zi—qiang, FANG Zhen-ping
(Faculty 509, Beijing University of Aeronautics and Astronautics, Beijing 100083, China)
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Abstract: A flight control system is developed for an aircraft performing poststall maneuver. The methods of
nonlinear dynamic inversion and structured singular value synthesis are combined to address both the nonlin—
earity and robustness problems of flight at poststall maneuver conditions. The purpose of the nonlinear dy—
namic inversion control is to linearize the highly nonlinear vehicle response at poststall maneuver conditions.
Structured singular value synthesis is used to design an robust controller for the linearized fast inversion
loop, which provides robust tracking to pilot commands- T he resulting flight control system achieves desired
flying qualities and guarantees good robustness to uncertainties induced by unsteady aerodynamics effects in
poststall maneuvering. This is demonstrated by high fidelity nonlinear simulation results.

Key words: structured singular value synthesis; nonlinear dynamic inversion; flight control system;

robustness; poststall maneuver
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