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Life prediction and self-maintenance method of quadrotor
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Abstract: A model predictive control autonomous maintenance strategy based on risk evaluation function
was proposed to address the remaining life shortening problem caused by actuator degradation during the
operation of quadrotor unmanned aerial vehicle(UAV). Firstly, the architecture of autonomous
maintenance system was constructed through in—depth analysis of the control mechanism of the UAV.
Secondly, based on the definition of the system failure threshold, the analytical solution of the remaining
life distribution of the UAV under hovering condition was obtained, and the values of Q and R elements of
the prediction weight matrix of the model were adaptively modified based on the risk evaluation results to

realize autonomous maintenance, so as to achieve a better compromise between UAV performance and life.
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Finally, the simulation experiment results show that the proposed autonomous maintenance strategy can

extend the remaining life of the UAV with implied actuator degradation by 616 min and maintain better

airframe performance.

Key words: control theory and control science; quadrotor UAV; actuator degradation;

prediction; model predictive control; online self-mainte
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Fig.1 Structural diagram of quadrotor UAV
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Fig.3 Autonomous maintenance structure of quadrotor UAV
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