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Abstract

Airport runways, as targets with uniform distribution surface, are usually distributed by uniform
distribution method or Monte Carlo method when the impact points against airport runways are
distributed. In this paper, the probability method is used to fully consider the bullet firing error
and target observation error, establish the functional relational model between the impact point
and the effective containment area, and use genetic algorithm to conduct global optimization,
quickly and accurately calculate the approximate optimal impact point position under the maxi-
mum effective containment area. It not only solves the reliability problem of uniform distribution,
but also greatly improves the calculation efficiency compared with the Monte Carlo algorithm. It
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also gives the number of iterations required to calculate the approximate optimal impact point for
runways of different sizes, providing data requirements for engineering applications to further
improve the calculation efficiency.
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Figure 1. Genetic algorithm process
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Figure 2. Schematic diagram of the equivalent sealing area of a single anti runway rocket
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Table 1. The approximate optimal solution coordinates of the impact point

1. BE RIS RLER

T 1 2 3 4 5 6 7
x/m 2133.64 1543.60 876.02 295.00 1317.02 534.05 2087.08
yim 13.30 13.45 13.22 13.37 38.87 39.27 39.50
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Figure 3. Schematic diagram of approximate optimal solution for impact point and sealing probability
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Figure 4. Diagram of the relationship between iteration times and sealing area
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Figure 5. Schematic diagram of the relationship between runway length and number of iterations
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