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Application of Online Neural Network
for Compensating Uncertain Error of Aircraft Model

Zhu Jiaqiang , Guo Suofeng

College of Automation Engineering,
Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China

Abstract:An adaptive controller with a neural network compensator is designed and applied in the con-
trol of a super-manecuvering aircraft. The base control law is designed by nonlinear dynamic inversion
method. and single hidden layer (SHL) neural networks are used to compensate the inversion error in-
duced by the inaccuracy of the system model. Simulational results show that the limitation of the accu-
rate mathematical model used in dynamic inversion method can be released through adaptively canceling
inversion error in neural networks and the robustness of the control system is improved. Besides, the
design of dynamic inversion control law can be simplified by the online neural networks.

Key words: adaptive control; dynamic inversion; neural network; flight control; super maneuver
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Neural-Net Based Adaptive Reconfigurable Control for a Super-Maneuverable Aircraft
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Abstract: This paper describes a neural network based direct adaptive control approach to the problem of reconfig-
urable flight control of a super-maneuvering aircraft. The base control law is designed in nonlinear dynamic inver-
sion, and neural networks are used to cancel the inversion error induced by many reasons, especially by actuator fail-
ures. Simulation of two types of actuator failures show that through adaptively canceling the inversion error, neural
networks can reconfigure the control instantly when there should be actuator failures. The system will keep steady
and maintain certain handling qualities.

Key words: neural network; super-maneuver; flight control; dynamic inversion; adaptive control
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