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Abstract: Multirotor unmanned aerial vehicles(MUAVs) stand out for their simple design, vertical take-off and
landing capability, and excellent maneuverability; these features allow them to overcome terrain limitations and
transport payloads quickly, significantly boosting delivery efficiency. However, during transportation, the move-
ment of the MUAV often causes the payload to swing, creating substantial safety risks. The cable-suspended way
further complicates the issue by introducing underactuated and highly nonlinear dynamics, thereby making payload
swing suppression a challenging task. To address this issue, this paper proposes an online trajectory adjustment
method to ensure precise MUAV positioning while effectively suppressing payload swing. The approach begins by
generating a reference trajectory to guide the MUAV accurately to its target position. Based on this reference

trajectory, a feedback mechanism is designed to enhance the coupling between the payload and MUAV states. This
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feedback mechanism dynamically adjusts the MUAV trajectory in response to payload swing signals, effectively sup-

pressing payload swing during transportation. The method’s stability was strictly proven using the Lyapunov method.

Comparative simulation analyses were also conducted to evaluate the proposed method against existing methods under

different desired trajectories and system parameter conditions. The results indicate that while all methods enable the

MUAV to reach its target accurately, the proposed method outperforms others in reducing payload swing. Specifi-

cally, it lowers the maximum swing angle errors by over 10.7% and cuts root mean square errors by more than

29.3%. These results clearly demonstrate the effectiveness and superiority of the proposed method.

Keywords: unmanned aerial vehicle; multirotor; aerial cable-suspended payload transportation system; trajectory

adjustment; swing suppression
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