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Countermeasures Using Drones
LiuHao Zhang Yingting Wei Zhue**

College of Information Engineering, Nanning University,
Nanning 530200, China.

Abstract—This study addresses optimal screening strategies against precise air-to-ground missile attacks on fixed
targets using UAV-deployed smoke-screen countermeasures. A three-dimensional kinematic model of missile, UAV, and
smoke cloud motion is developed based on classical mechanics, with the effective screening duration as the evaluation
criterion. For representative scenarios including single- and multi-munition deployment, multi-UAV cooperation, and
multi-missile engagements, a hierarchical optimization method combining coarse randomized search, Nelder—Mead
optimization, and a submodular greedy algorithm is proposed to jointly optimize UAV motion and munition deployment
parameters. Results demonstrate that the proposed method significantly extends effective screening time under limited
resources and achieves near-optimal cooperative interference performance while maintaining computational efficiency
and solution stability.
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