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A study of estimating the hit probability and confidence level
considering the characteristic of Precision Guided Missile

Bo-Gil Seo’, Seok-Jin Hong
DTAQ (Defense agency for Technology and Quality)
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Abstract The performance of Precision Guided Missiles is estimated by using hit probability only, which is
calculated by hits against total amounts of fires in current domestic live-fire tests. It has a limitation in judging the
performance of all produced Precision Guided Missiles by using the calculated hit probability according to the result
of live-fire test, because the overall characteristics of the produced Precision Guided Missiles are not considered. In
other words, a method is needed to estimate the confidence level which is more reliable than simply calculated hit
probability according to the result of live-fire test for guaranteeing the hit probability of Precision Guided Missiles
by certain level, which is already being operated or produced. This paper introduces a method to estimate the
confidence level of Precision Guided Missiles by minimum live-fire tests using Hypergeometric distribution and
Bayes' rule suitable for the characteristics of Precision Guided Missiles, which are small production, high costs and
unable to check whether the missile hits the target or not before the live-fire tests. Also, this paper suggests a
reasonable confidence level for showing the performance of the Precision Guided Missiles using the results of live-fire
tests and domestic and foreign literature, when the result of live-fire tests will be decided.
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Table 1. The number of minimum fires according failures
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Table 2. The result of analysis between proposed method
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Table 3. The change of Confidence Level of Domestic

Missile 1.
Year
Domestic Missile 1.
‘05 ‘15
Confidence Level 70% 96%
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Table 4. The change of Confidence Level of Domestic

Missile 2.
Year
Domestic Missile 2.
‘09 ‘12 ‘13 ‘14
Confidence Level 58% 56% 58% 70%
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Table 5. Survey of confidence level in domestic/foreign

case.
Required reliability(w) Suggested Confidence Level
. Mil-STD o o
Foreign -690D[5] 60% or 90%
(D Standard : 60%, Special : 90%
@ Considering criticality and  failure
frequency of reliability on parts
DAPA[6]
Domestic ® Using experience
- Army weapon system : 80%
- Navy weapon system : 90%
- Air force weapon system : 95%
KS[7]  |60%(not special case) and 90%
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Table 6. Resonable confidence level of proposed method.

Step Confidence Level

Immediately after

0,
Development 60%

Analysis Center, pp. 1-4, October, 2000.

DoD, MIL-HDBK-217F, Reliability Prediction of
Electronic Equipment, 1995. 2. 28

[4] B. C. Shin, J. H. Byun, C. W. Lee, K. Y. Lee, J. S.
Choi, H. S. Woo, B. G. Seo, "Small-Sample Inspection
Plans for the New Product Quality Level Evaluation of
Finite Population : Focused on Guided Weapons in
Development Stage", Journal of the Korean Institute of
Industrial Engineers, pp. 481-487, October, 2015.

[5] DoD, Mil-STD-690D, Failure Rate Sampling Plans and
Procedure, 2013. 5. 20
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weapon system, 2012.7.
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