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MPC-based trajectory tracking control for UAV slung-load system
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[Abstract] To address the problem of obstacle—avoidance trajectory tracking control for a UAV
slung—load system in environments containing multiple obstacles, this paper proposes a trajectory
tracking algorithm based on Model Predictive Control (MPC). The proposed method utilizes the
MINVO technique to construct minimum—volume enclosing polytopes for compact obstacle modeling,
thereby reconstructing the obstacle avoidance constraints to enhance both efficiency and accuracy. To
tackle the issue of unreachable reference trajectories caused by spatial constraints, artificial variables are
introduced to integrate trajectory planning and tracking control into a unified optimization framework.
These artificial variables enable the generation of trackable periodic reference trajectories, thereby
improving system feasibility and robustness. Based on state constraints, control input constraints, and
obstacle avoidance constraints, a complete MPC optimization problem is formulated.Finally, simulation
results validate the effectiveness of the proposed algorithm in terms of trajectory tracking accuracy,
payload swing suppression, and obstacle avoidance performance.
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