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Modeling method of unmanned aerial vehicle swarm behavior
based on spatiotemporal hybrid Petri net
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1.Ningbo Institute of Northwestern Polytechnical University, Ningbo 315103, China;
2.School of Computer Science, Northwestern Polytechnical University, Xi’an 710072, China;
3.CETC Key Laboratory of Data Link Technology, Xi’an 710072, China

Abstract; The more and more widely used UAV swarm operations have received great attention in the new global
military revolution of informatization, and the integrated modeling of UAV swarms has great significance and value
for the testing and verification of combat modes. Aiming at the modeling and simulation requirements of combat sce-
narios, taking the collaborative combat process of heterogeneous UAV swarms as the research object, starting from
the modeling of a single UAV, on the basis of the formalization and mathematical description of the single combat
process, this paper employs Petri nets based on the hybridization of time and space to describe the discrete states
and continuous processes of heterogeneous UAV swarm systems, and effectively solves the problems of the fusion
between physics and computing processes, and modeling of interactive events in swarm systems. UPPAAL is select-
ed to formally verify the modeling of UAV swarm strike mission, which shows that the proposed modeling method is

feasible and effective.
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