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Trajectory planning for multi-drone in unknow mixed
dynamic environments

HU Ke, SUN Hongfei
(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract: The realization of fast online replanning for multi-drone in an unknown mixed dynamic environment poses a
significant challenge. This paper proposes a decentralized kinodynamic planning scheme to rapidly replan dynamically
feasible trajectories for autonomous drones in mixed dynamic environments with static and dynamic obstacles. Firstly,
we introduce an improved kinodynamic path search method that addresses the limitations of dealing with dynamic
obstacles and low search efficiency. This is achieved by incorporating the optimal reciprocal collision avoidance al-
gorithm, resulting in a safe reference path. Then, an initial trajectory is fitted according to the reference path and optim-
ized using a gradient-based optimization method. To enhance optimization efficiency, a gradient construction method is
proposed, adapting kinodynamic planning schemes. This method efficiently utilizes known information to rapidly con-
struct obstacle avoidance gradients, enabling trajectory optimization to be completed within a few milliseconds. Finally,

the feasibility and efficiency of the proposed approach were validated through comparison with other planning schemes.
Keywords: autonomous agents; real-time systems; motion planning; online searching; collision avoidance; optimization;

gradient methods; decentralized control
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Table 1 Comparison of two kinodynamic path search al-
gorithms (Experiment 1)

Fruk SRR/ &R ®IT Y
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1.5 1.299 14851  24.488
SBMP
1.0 4.889 14.664  24.394
1.5 0.721 14.989  24.748
AR5
1.0 1.238 14.659  24.436
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Table 2 Comparison of two kinodynamic path search al-
gorithms (Experiment 2)
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Table 3 Comparison of two methods of constructing gradi-
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Fig. 9 Trajectory based on different methods of construct-
ing gradient
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Table 4 Performance comparison of the four planning schemes
UES KRR/ (m/s?)  HERAR/ms  SRMEEMHR/ms AT/ KITEERE/mM O MRIKRE  AERU
MADER — — 32.726 15.647 24.892 749.02 437.529
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u,=1.0 4.004 5.303 15.514 24.728 22.14 227.790
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A ’
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Fig. 10 Trajectory generated by four planning schemes
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