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Temporal Logic Based Algorithm for UAV Motion Planning in Complex Environment

XIE Guoshan', YIN Zhihong®, YANG Yi, LI Jianging', LI Chaoyong'
(1.College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang, China;
2.UAV Technology Institute of CASIC, Beijing 102401, China)

Abstract: This paper mainly focuses on the problem of unmanned aerial vehicle (UAV) motion planning with the
given linear temporal logic (L' TL) specification. Generally, the algorithm to solve this problem includes two stages:
the high-level synthesis phase generates a feasible discrete planning, and the lower-level synthesis stage combines
discrete mission planning to design the control inputs of the UAV. However, when the first stage fails, i.e. the LTL
specification is infeasible in the current environment, it is desired that the system can make certain adjustments.
Therefore, a reconfiguration algorithm is proposed in this paper. Based on deep understanding of the principle of model
checking, the initial task automaton is used to generate a relaxed product automaton to obtain effective discrete
planning. At the same time, a weighting function of the automaton is designed to ensure that the planning violates the
constraints proposed by the initial task to a minimum. The proposed reconfiguration algorithm solves the problem that
the LTL specification cannot be realized in complex environments, expands the application range of temporal logic in
unmanned aerial vehicle (UAV) motion planning, and increases the robustness of the system.
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Fig.7 The UAV trajectory of the LTL specification 7
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