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Reconfigurable Flight Control Law Using Adaptive Neural Networks and
Backstepping Technique
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(Dong-Ho Shin and You-Dan Kim)

Abstract: A neural network based adaptive controller design method is proposed for reconfigurable flight control systems in the
presence of variations in aerodynamic coefficients or control effectiveness decrease caused by control surface damage. The neural
network based adaptive nonlinear controller is developed by making use of the backstepping technique for command following of the
angle of attack, sideslip angle, and bank angle. On-line learning neural networks are implemented to guarantee reconfigurability and
robustness to the uncertainties caused by acrodynamic coefficients variations. The main feature of the proposed controller is that the
adaptive controller is designed with assumption that not any of the nonlinear functions of the system is known accurately, whereas
most of the previous works assume that only some of the nonlinear functions are unknown. Neural networks learn through the weight
update rules that are derived from the Lyapunov control theory. The closed-loop stability of the error states is also investigated
according to the Lyapunov theory. A nonlinear dynamic model of an F-16 aircraft is used to demonstrate the effectiveness of the

proposed control law.
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Fig. 1. Neural Network Structure.
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