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Nonlinear Adaptive Flight Control Using Dynamic
Inversion and Neural Networks Controller

S. H. Sadati, M. B. Menhaj; M.Sabzeh parvar

ABSTRACT

The theoretical development of the direct adaptive tracking control architecture using neural networks is
presented. Emphasis is placed on utilization of neural networks in a flight control architecture based on
feedback linearization of the aircraft dynamics. Neural networks are used to represent the nonlinear inverse
transformation needed for feedback linearization. Neural networks capable of on-line learning are required to
compensate for inversion error, which may arise from imperfect modeling, approximate inversion, or sudden
change in aircraft dynamics. A stable weights adjustment rule for on-line neural network is training derived.
Under mild assumptions on the nonlinearities representing the inversion error, the adaptation algorithm
ensures that all of the signals in the loop are uniformly bounded and that the weights of the on-line neural
network parameters tend to constant values. The main objective of the control design is to demonstrate
adaptation to aerodynamic uncertainty in the form of both unmodeled parameter variations and unmodeled
dynamics not present in the nominal inverting control design. Finally, nonlinear six-degree-of-freedom
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simulation results for an F-18 aircraft model are presented to demonstrate the effectiveness of the proposed

control law.
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