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A Study on Pk(Probability of Kill) Calculation Method of the
Direct Fire Weapon System using Simulation

Yun Ho Choi' - Ki Teak Lee - Jai Jeong Pyun * Young Cheon Jang

Dispite the fact that our military has outwardly made notable accomplishments such as the development of
weapon systems like tanks, self-propelled artillery, and missiles, there has been a lack of attention to producing
weapon effectiveness data that suggests a standard as to what effects the developed weapons will demonstrate
on the battlefield. For such reasons, most of the weapon effectiveness data utilizes JMEM data introduced by
the United States and as for the rest of the data that cannot be acquired, respective branches create and utilize
their own data through research. This research aims to develop a reliable methodology that can meet the
requirements of the requesting branches in a short span of time and at a low cost by studying the existing weapon
effectiveness data production methodologies such as that of JIMEM. As a result 1 have developed a method that
calculates the vulnerable area and the probability of kill of the weapon system that one wants to calculate by
applying statistical technique and simulation technique based on weapon effectiveness data of similar weapon
systems in JMEM and live test data.
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Table 1. Main Steps of Surrogation
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Table 2. Regression models by angles
(example, s : M60, t : NK T-62, k : K-kill)

Rkl R p-gt s

0°(4H) | 0.99536 | 1.26E-10 | Ay, = 021497 x4,

30° 0.98991 | 2.84E-09 o = 0:19681 X Ap,

=0.20443 < A4,

A
60° | 0.98853 | 4.76E-09 | A,
90°(Z1) | 0.98851 | 4.8E-09 | A, =0.36157 < A4,

120° | 0.97477 | 1.12E-09 = 035411 A,

A
150° | 0.95904 | 7.83E-07 | 4, = 013907 < A4,
180°(3%) | 0.92182 | 1.06E-05 | A, = 011192 X A4,
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Table 3. Regression models of Av by Ammunition

Diametrs(AD) and Kil tpe S, BYUSATL AANTR R A 2

PR 6% | vt | B 31314
F-kill | 3.52198 | 0.000446 | 0.93030 |Y =3.52198 * X
K-kill | 8.94505 | 0.000124 | 0.95801 |Y = 8.94505 * X
M-kill |6.06593 | 0.000029 | 0.97620 |Y = 6.06593 * X
M/F-kill | 9.20182 | 0.001018 | 0.948361 | Y = 9.20182 * X
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Table 5. Comparison of production data and JMEM data at
TOW weapon system(Notional data)
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180°| 015 | 016 | 012 | 0.11 | 012 | 0.13

0° |1 018 | 017 | 017 | 012 | 0.12 | 0.12
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- 60° | 0.18 | 0.17 | 0.16 | 0.16 | 0.15 | 0.23

Kill | 90° | 018 | 017 | 0.13 | 0.12 | 0.16 | 0.24
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180° | 0.26 | 0.26 0.2 0.21 0.2 0.21
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180° | 0.17 | 0.19 | 017 | 0.18 | 0.18 | 0.18

Table 6. Verification statistics
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