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Trajectory Tracking Controller Design of Vertical or Short Takeoff
and Landing Aircraft

ZHU Bin! CHEN Qing-Wei'

Abstract In this paper, a trajectory tracking controller is developed for the problem of non-minimum phase characteristic
and strong coupling between the rolling torque and the lateral thrust for vertical take-off and landing vehicle in the hovering
state. Firstly, the system is decomposed into the minimum phase subsystem and the non-minimum phase subsystem by
the coordinate transformation and input-output linearization. Next, for the non-minimum phase subsystem, an LQR
controller is proposed to track the ideal internal dynamic that is solved by the method of stable system center, so that
the internal dynamic is bounded. Then, for the minimum phase subsystem, a high gain controller is designed to make the
external dynamic asymptotic stability. Finally, the simulation results show that the controller designed in this paper has a
good tracking effect on the given trajectory and the maneuvering trajectory of the aircraft, which verifies the effectiveness
of the controller.
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