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Trajectory optimization algorithm of vehicle-mounted rotor UAV with
discrete mechanics and optimal control

LU Yanjun, LIU Chang, ZHANG Xiaodong, WANG Dongyu
(College of Automation, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In the context of cooperative operation between UAV and ground vehicle, rotor UAV often
needs to pass through necessary points or avoid obstacles when executing related tasks, which
increases the trajectory fluctuation and brings more challenges to path planning. To solve this problem,
an improved discrete mechanics and optimal control (DMOC) trajectory optimization algorithm was
proposed, which transformed the optimal control problem into a nonlinear programming problem.
Considering the endurance time of vehicle-mounted rotor UAV, the shortest time was set as the
optimization objective under guaranteed traversal conditions. In the process of the algorithm
implementation, an approach was proposed to adjust the distance walk length according to the size of
the error factor, and then approximate correlation integral, which effectively solved the problem of
trajectory fluctuation. The experimental results show that this method can improve the smoothness of
the optimal trajectory while ensuring that all the necessary points are traversed, and also provides a

reference for the trajectory optimization of other agents.
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