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Fig.5 Schematic diagram of parafoil trajectory tracking (in the first type of terrains and threat areas)
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Parafoil Trajectory Tracking Based on Model Predictive Control

Li Zhihan', Nan Ying', Wan Jincheng?

1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2. AVIC Aerospace Life-Support Industries, Co., LTD., Xiangyang 441003, China

Abstract: A parafoil is an umbrella-like device that can be unfolded in the air and folded on the ground. Its inherent
high instability and complex aerodynamic characteristics pose significant challenges for parafoil control. This paper
proposed a parafoil trajectory tracking control method based on Model Predictive Control (MPC). First, a kinematic
and dynamic model of the parafoil is established, including the state variables such as position, velocity, acceleration,
and the aerodynamic forces and moments acting on the parafoil’s motion. Then, the model predictive control method
is employed to predict the parafoil's behavior using the known parafoil model and environmental model, and the
optimal control inputs are calculated through an optimization algorithm to achieve parafoil trajectory tracking control.
Finally, the effectiveness of the proposed control method is verified through simulation experiments. Compared to
traditional parafoil tracking methods, the method proposed in this paper shows better tracking performance. This
method can effectively suppress the influence on external disturbances, has good control accuracy and robustness,
and has certain engineering application value.
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