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Abstract

The trajectory tracking control problem of a vertical take-off and landing ( VTOL) aircraft with uncertain input

disturbance was studied, and a tracking control strategy using a nonlinear disturbance observer to conduct the real-

time estimation of the uncertain input disturbance was proposed. To make the controller design easier, the tracking

system of a VTOL aircraft was converted into the minimum phase error subsystem and the non-minimum phase error

subsystem by employing two global coordinate transformations to convert the system’ s output tracking problem into
Y y employing g Yy p gp

the stabilizing problem of the two error subsystems. To ensure that the designed controller makes its two closed-loop

subsystems exponentially stable, based on nonlinear disturbance observers, one low-dimensional controller was de-

signed for the minimum phase error subsystem by using the optimal control and another was designed for the non-

minimum phase error subsystem by using the sliding mode control. The results of the numerical simulation and sta-
p y y 2 2

bility analysis demonstrated the better effectiveness and robustness of the proposed control method in trajectory

tracking control under the input disturbance.

Key words: vertical take-off and landing ( VTOL) aircraft, output tracking, nonlinear disturbance observer,

disturbance rejection
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