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Abstract

Smoke screen decoys disperse smoke through explosion to interfere with missiles and protect im-
portant targets from being attacked. Whether smoke screen decoys can be reasonably deployed can
directly affect combat effectiveness and the outcome of the battle. This paper deeply studies the
optimization method of unmanned aerial vehicle (UAV) deploying smoke screen decoys from as-
pects such as analytic geometry and constrained optimization. Taking the initial positions, motion
laws, motion directions, and explosion characteristics of UAVs, missiles, and smoke screen decoys
as parameters, the position formula of UAVs, the position equation of missiles, and the cloud cover
equation are calculated to accurately determine the best deployment time of smoke screen decoys
and achieve the best shielding effect. Different from the traditional distance criterion, this paper
adopts a geometric intersection model based on “line-of-sight penetration” to accurately judge the
shielding situation of the line-of-sight between the missile and the target. Especially for the key edge
points on the surface of cylindrical targets, point-by-point analysis is conducted to ensure the strict-
ness of the shielding judgment. In the modeling process, objective factors such as gravitational ac-
celeration, deployment intervals, and cloud descent speed are fully considered, and the simplified
assumption of “permanent target loss” is abandoned. A dynamic game model based on the field of
view (FOV) of the seeker and the probability of re-acquisition is introduced, elevating the problem
from static optimization to a more practical dynamic optimization category. For this purpose, we
will flexibly apply relevant knowledge of analytic geometry, constrained optimization, particle
swarm algorithm, multi-stage decomposition, and dynamic programming (DP) to construct mathe-
matical models and optimization algorithms and plan the best deployment scheme for decoys. First,
we determine the initial states, important coordinates, and operation rules of UAVs and missiles, and
obtain complete parameters. Combined with many objective factors in the actual situation, the feasi-
bility of this optimization scheme is guaranteed. Firstly, we determine the initial states, important
coordinates, and operation rules of UAVs and missiles, and obtain complete parameters. We com-
bine various objective factors in the actual situation to ensure the feasibility of the optimization
plan.
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Figure 1. Three-dimensional color images of the unmanned aerial
vehicle, missile, and real and fake targets
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Figure 2. Trajectory equations for UAVs and missiles
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Figure 5. Multi-objective genetic algorithm fitness curve graph
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