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L, Adaptive Controller for Aircraft Attitude with Input Constraints

Wu Wenhai, Gao Li, Mei Dan, Zhou Siyu
(Qingdao Branch, Naval Aeronautical Engineering Institute, Qingdao, 266041, China)

Abstract; For the aircraft pitch attitude control with model uncertainties, control surface failure, and
nonlinearity disturbance, an augmentation controller based on L, adaptive is developed. The low-pass
filter with an appropriate bandwidth is designed to meet the requirements of fast adaptation and ensuring
uniformly bounded performance for both the system input and output signals. Considering the fact that
the servo control system with amplitude constraints, this paper derives stability condition as well as per-
formance bounds of the controller. The results show that, choosing sufficiently large adaptation rate in
the absence of amplitude constraints, the performance of the closed loop system can be made arbitrarily
close to the L, reference system. And the performance can be improved by increasing the adaptation rate
in the presence of amplitude constraints, but cannot be arbitrarily close to the reference system due to
the control deficiency. The proposed design is applied to pitch attitude control system for an aircraft.
The simulation results verify robustness to bounded uncertainty and disturbances, while avoiding input
saturation.

Key words: flight control systems; input saturation; L, adaptive control; performance bounds
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