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Modeling and Trajectory Optimization of Perching
Maneuvers for Morphing UAV

YUAN Liang , HE Zhen , WANG Yue

(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 211106, China)

Abstract; Aerodynamic modeling and trajectory optimization in longitudinal direction of a type of mor-
phing fixed-wing unmanned aerial vehicle (UAV) for perching maneuvers were investigated. The eleva-
tor was inefficient due to the low speed and high angle of attack in the later phase of perching maneuver.
To solve this problem, a morphing UAV which could change the position of wing was developed. The
indoor experiment was carried out, and the flight data was obtained by the motion capture system.
Based on this and flat plate theory of aerodynamics, aerodynamic model and longitudinal dynamic mode
were established. Using general pseudo-spectral optimization software (GPOPS) optimization tool to de-
sign the trajectory of the UAV model. The optimization results show that compared with conventional
fixed wing UAVs, morphing parts can significantly improve the UAV's attitude control efficiency and
maneuverability.
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Fig.1 Bird's aerobatic perching sequence
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Fig. 2 Deformation mode and spatial coordinate axis
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(c) Trajectory of perching maneuver
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