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Dynamic Event-Triggered Distributed Average Tracking for Cluster Unmanned

Aerial Vehicles in Low-Altitude Countermeasures

XTAN Cheng-Xin' REN Ya-Tao® LIU En-Bo*> ZHAO Yu’

Abstract The popularization and abuse of unmanned aerial vehicle (UAV) technology have brought severe chal-
lenges to air defense. Civil UAVs with unauthorized flights threaten public security and infrastructure, while swarm
combat of military UAVs has broken through the traditional air defense system, making a single defense method in-
sufficient to deal with such threats. Therefore, it is extremely urgent to enhance the collaborative tracking and
handling capabilities for non-cooperative UAVs. As one of the core solutions for UAV countermeasure, the cooperat-
ive encirclement technology based on flying net requires multiple UAVs to collaboratively estimate the trajectory
center of the target and form teams autonomously to achieve capture, and distributed average tracking (DAT) is
the key theory to realize this goal. Aiming at this problem, this paper proposes a dynamic event-triggered DAT al-
gorithm for cluster UAV systems without relative velocity measurement and variable initialization. Theoretical ana-
lysis verifies that the proposed algorithm can achieve the goal of DAT and there is no Zeno behavior in the closed-
loop system. Finally, the effectiveness and practicability of the algorithm are verified by an example of cluster
UAVs tracking non-cooperative UAV clusters.

Keywords unmanned aerial vehicle countermeasures technology; distributed average tracking; dynamic event-
triggered mechanism; distributed control; multi-agent systems
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Fig.1 Schematic diagram of the target observation and
communication relationship in the UAV cluster system
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Table 1  The number of communications of each UAV
under different parameter selections
TABL 1 il 2
1 3729 1171
2 2537 581
3 4579 1239
4 5143 741
5 6403 1399
6 3293 983
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