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Abstract: This paper proposes a multi-constraint trajectory planning strategy for unmanned aerial vehicle (UAV) forma-
tions based on distributed model predictive control methods. This strategy enables UAV formations to generate an expected
trajectory from starting points to target points while satisfying constraints. Firstly, a linear time-invariant motion model for
UAV formations is established. Then, considering constraints such as state constraints, inter-vehicle collision avoidance,
and obstacle avoidance, a trajectory planning algorithm is designed based on a consistency-driven formation strategy, with
the goal of generating desired trajectories and maintaining formation. Numerical simulations are used to compare with ex-
isting collision avoidance algorithms, demonstrating the good performance of the designed on-demand collision avoidance
algorithm. Finally, flight experiments are conducted in complex environments using an autonomously constructed UAV

system to verify the effectiveness of the formation trajectory planning algorithm designed in this paper.
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Table 1 Performance of on-demand collision avoidance
algorithm
FAHL ol P P SRR AT
Bm E/(msY) EA(ms™2) [E/ms [dl/s
UAV1 20.937 0.753 0.497 3.94 27.66
UAV2 21.438 0.775 0.502 3.94 27.66
UAV3 20.986 0.755 0.411 3.94 27.66
UAV4 21.853 0.787 0.518 3.94 27.66
% 2 BVCEsH AMARE
Table 2 Performance of BVC collision avoidance algo-
rithm
i’E/ AT SEHTH D% S ITH
FAbL PO CPREE P SRMER TWATHE

FE/m o EA(mes™) FE/(mes™2) [8l/ms  [&l/s
UAV1 21.267 0.691

0.557 12.91 30.65

UAV2 21935 0.712 0.547 1291 30.65
UAV3 21.572  0.701 0.685 12.91 30.65
UAV4 23.259  0.756 0.844 1291 30.65
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