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Cooperative Fission Control Algorithm of UAV Swarm
Based on Attention Mechanism
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(School of Electronics and Information Engineering , Xi’ an Technological University , Xi’ an, Shaanxi 710021, China)

Abstract: Aiming at the problem that unmanned aerial vehicle (UAV) swarm based on separation, alignment and co-
hesion rules cannot respond to multiple stimuli caused by partial perception, a cooperative fission control algorithm of UAV
swarm based on attention mechanism is proposed. In order to ensure the efficient selection of neighbor information by
UAV, the perception rule is designed considering the sight occlusion factor, and then the attention mechanism is introduced
to calculate the contribution of UAV to the orderliness of local group in interactive neighbors. To solve the problem of
UAYV decision conflict under multiple stimuli, a state transition model based on attention mechanism is designed. In particu-
lar, the sub-activation state is designed to calculate the dynamic weight of stimulus source, so as to improve the sensitivity
of swarm response to multiple stimuli. To achieve continuous and accurate tracking of the target by UAV, the motion strate-
gy is determined based on the motion state of UAV, and then the motion model is adjusted. The changes process of motion
trajectory and movement direction of the swarm in response to multiple stimuli is analyzed by simulation, and the process of
fission motion is analyzed by stress precision, subgroup order parameter and fission time. The simulation results show that
the proposed algorithm enables the UAV swarm to complete the fission motion in about 5 s, and realize fast and accurate
tracking of stimuli.
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