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Abstract

In modern information warfare, to protect “real targets,” smoke screen interference munitions can be
deployed by drones to disrupt incoming missiles, thereby preventing their detection. This study ad-
dresses Scenario A of the 2025 Higher Education Press Cup National College Students Mathematical
Modeling Competition, focusing on determining the effective shielding duration of a single drone’s
smoke screen munition against a missile under specific strategies. The approach involves establishing
a step-by-step trajectory model based on kinematic equations. Given the structural characteristics of
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real targets, a Monte Carlo sampling method is employed to allocate sampling points according to the
actual surface areas of each target, while simultaneously convergence analysis was performed on
the number of sampling points, establishing the effective concealment criterion: a smoke cloud clus-
ter is deemed effective if it achieves 90% concealment of the selected sampling points. Furthermore,
sensitivity analysis of key parameters was conducted to evaluate the robustness of the proposed de-
ployment strategy in real-world scenarios. By developing a computational model for effective con-
cealment duration and implementing it through Python, the study determined the effective dura-
tion to be 1.40 seconds. These findings provide a quantitative reference for deploying smoke interfer-
ence munitions to disrupt enemy missiles in combat, while also demonstrating the practical value of
mathematical modeling in complex offensive and defensive scenarios.
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Figure 1. Real target weighted sampling points
B 1. EBERMRER

Z (m)

ffE L B, I Python AUASTR 23 HARIIBURFE iU (LB 1), He35 70 30 BOR MRS BIHRE T3
BOBCR AL B ALFR (L 2) %9 (17620.0,0.0,1800.0) , L/ st B ALKR 4. (17188.0,0.0,1736.5) , NI

PP ML A RSO RIS (L1 3)9: 1.40s .

DOI: 10.12677/0rf.2026.162018

51

1B 51


https://doi.org/10.12677/orf.2026.162018

Rt &%

S, ZEHMEEREE
ST
paEiled
HBHR

RS

19, 6=

T AHERSRILE

*
]
A

2000

1750

1500

1250

Z (m

1000

750

500

250

2500
5000

7500

10000

Yoy 12500 w

15000
17500

20000 0

Figure 2. Trajectory of missile, cloud and real target
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Figure 3. Time-dependent change in occlusion ratio
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Table 2. Convergence analysis of the number of sampling points
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3000 1.40 100.00
5000 1.40 99.98
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Figure 4. Convergence analysis of the number of sampling points
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Table 5. Analysis of missile flight speed disturbances
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