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Abstract

Smoke screen jamming projectiles’ function is to form a shield in a specific airspace in front of the
target and jam enemy missiles. With the continuous development of smoke screen jamming technol-
ogy, a variety of release methods have been developed to achieve fixed-point precise release of smoke
screen jamming Projectiles, which enables accurate control of the Projectiles to reach the predeter-
mined position and regulation of the detonation time in a time sequence via time fuzes. To improve
the shielding and jamming efficiency of unmanned aerial vehicle (UAV)-borne smoke screen jamming
Projectiles against missiles and solve the problem of optimizing the release strategy of UAV-borne
smoke screen jamming Projectiles, this paper carries out a series of studies on the smoke screen jam-
ming effect between UAV FY1 and Missile M1. Optimization parameters for the UAV’s release strategy
are formulated for different scenarios to maximize the duration of effective shielding. First, the sce-
nario where a single UAV FY1 releases one smoke screen jamming projectile is analyzed, and the sin-
gle-constraint spatial motion model of “one projectile released against one missile” for Missile M1 and
UAV FY1 is established. On this basis, the maximum effective shielding duration of the smoke screen
jamming projectile against Missile M1 is studied and solved. Furthermore, with the maximization of
the effective shielding duration of the smoke screen jamming as the objective, a multi-constraint sin-
gle-objective optimization model of “one projectile released against one missile” is constructed for the
key parameters of UAV FY1, including flight direction, flight speed, projectile release point and deto-
nation point. The adaptive particle swarm optimization (APSO) algorithm is adopted to determine the
optimal combination of flight and projectile release parameters. By depicting the motion trajectories
of the UAV, smoke screen jamming Projectiles and missiles, and combining the geometric judgment of
shielding conditions with the optimization simulation of release strategies, this paper ensures the sta-
bility of the proposed strategies under various scenarios, which provides theoretical support for the
practical application of the UAV-borne smoke screen jamming system and possesses great practical
value in such fields as the military and fire protection.
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Figure 1. Planar motion trajectory of smoke screen jamming projectile
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Figure 2. Motion schematic and coordinate distribution
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Figure 3. Distribution of masking time corresponding to different simulation points
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Figure 4. Whole process of obscuration by smoke screen jamming projectile in problem 2
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