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Optimization on Numerical Computation Efficiency of Missile Damage
Effectiveness Based on MATLAB

XIAO Shiyun, CHEN Wen
(Chongging Hongyu Precision Industry Group Co. Ltd., Chongqing 402760)

ABSTRACT: During the evaluation of missile damage effectiveness, Monte Carlo simulation
computation was usually time consuming and of low efficiency. To optimize the computational ef-
ficiency of damage effectiveness simulation, the MATLAB was introduced. First, an integrated
target vulnerability model and a warhead power field model were constructed. Based on the two
model, the bounding sphere intersection detection method was applied to realize the fast detection
of the intersection between fragment shooting line and target components. Accordingly, an opti—
mized way of calculating the intersection point coordinates was developed. Furthermore, a fast
numerical computation procedure for missile damage effectiveness was programmed based on
MATLAB. Moreover, a practical computation was conducted. Results showed that compared to
the conventional line—surface intersection solution algorithm, the computation efficiency was in-
creased by about 16 times after optimization.

KEYWORDS: kill probability; target vulnerability; warhead power field; Monte Carlo simula—

tion; bounding sphere intersection detection
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Fig. 1 Data structure of the integrated model
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Fig. 2 The integrated model of a cruise missile
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Fig. 8 Hitting results of fragments of No.12 ballistic
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