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Tail-sitter vertical takeoff and landing control for
thrust-vectored unmanned aerial vehicle

KUANG Min-chif, ZHU Ji-hong, WU De-gui
(Department of Computer Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract: The tail-sitter vertical takeoff and landing control for a thrust-vectored UAV (unmanned aerial vehicle) is
discussed. To avoid the problem of Euler angles singularity, we propose a method for obtaining the composite attitude
representation for horizontal/vertical Euler angles. To obtain the fast response while preventing the overshoot, in the con-
troller we employ the linear/constant acceleration approximation as well as the amplitude-limited angular rate integration
approximation, and adopt an anti-torque compensation to the final deviations in servo angles. In addition, a special data
fusion algorithm using iterative calculations is proposed to ensure the accuracy for the altitude data. To deal with the strong
coupling between the altitude and attitude of the vehicle in tail-sitter takeoff and landing, we design an altitude controller
based on the filtered feedforward acceleration algorithm. Experimental results of tail-sitter takeoff and landing validate the
effectiveness of the proposed control method.
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Fig. 2 Deflection angle of thrust-vectored nozzles

3 RAEEHI T (Attitude control method)
3.1 REMEHEL(Attitude representation)
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Fig. 3 Contrast between two kinds of body coordinates
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Fig. 5 The structure of the entire attitude controller
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Fig. 6 The structure of the entire altitude controller
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Fig. 9 Vertical Euler angles during takeoff and landing
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