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Abstract The number of test evaluations of a precision-guided weapon system currently researched and
developed in Korea is determined by the accuracy rate specified in the military's Requirement of
Capability (ROC). The accuracy rate presented in the ROC is the criterion used to make decisions about
the weapon system. The number of hits/test launches obtained through the test determines whether the
system passes or fails. The criteria for determining the quantity and accuracy rate present a challenge
in that the representativeness of the test quantity declines as the discrepancy between the number of
test launches and the actual quantity for mass production increases. This makes it challenging to obtain
accurate results. Furthermore, a substantial number of retests are required in the event of failure,
contingent on the success or failure of the test. This evaluation method may reduce confidence in the
accuracy rate of actual equipment by expanding and analyzing the test results for some prototypes as
a whole. Therefore, this study aimed to comprehensively analyze the number of test shots of guided
weapons in the process of conducting prior research and analysis in accordance with the Defense
Acquisition Program Administration's guidelines for conducting prior research. A suitable level of
confidence was demonstrated by presenting domestic and foreign guided weapon firing quantity and cost
as examples after analyzing existing research data on the relevant content and introducing a method for
estimating the number of shots fired using the confidence level and accuracy rate as parameters. Finally,
the potential for future use was confirmed by comparing and analyzing the case of a guided weapon
system with the above results, considering the characteristics of the weapon system.
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2.1.1 Failure rate sampling plans and procedures
(DoD, MIL-STD-690D)
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Table 1. Confidence level during initial shooting test
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Confidence level at initial shooting test Aoz Aet] 98l Haee] AAA AleZ st
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s epatlesd distribution and
distribution
Bayses rule
Missile 1 26.0%('09) 27.0%('09) Table 2. Confidence level during initial shooting test
Missile 2 59.0%(03) 68.0%(03) Classification. | A | B | C | D | E | F | G
Missile 3 28.0%(11) 54.0%(01) Quantity of fire| 10 7 7 6 8 4 5
Missile 4 91.8%(04) 94.3%(04) Number of hits| 8 5 6 5 6 3 4
Missile 5 76.0%('14) 83.0%('14) Percenta
ge Of 0, 0, 0, 0, 0, 0, 0,
Missile 6 79.0%( 14) 92.0%( 14) hits 80% | 71% | 86% | 83% | 75% | 75% | 80%
Missile 7 62.0%('15) 80.0%('15)
Total o co =
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Table 3. Number of guided weapon test lanuches(US)

Name Type dejeelz;r?lint Test quantity
JASSM air-to-ground 2003 7
Hellfire 1I air-to-ground 1995 12
ARROW ground-to-air 2000 12
RAM ship-to-air 1992 14
ESSM ship-to-air 2004 15
JSow air-to-ground 1999 22
SLAM-ER air-to-ground 1991 22
AIM-9X air-to-air 2008 27

Average - - 16.3

Table 4. Number of guided weapon test lanuches(US)

Case Cost of trial at Maximum confidence
launch(W) level

Case 1 1,000,000,000 70%

Case 2 2,500,000,000 65%

Case 3 5,000,000,000 60%
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Table 5. Quantity of fire(Wilson Score Interval / k=0)

Quantity of fire
(Number of failures k = 0)
Accuracy rate Confidence level
60% 70% 80% 90%
0.50 1 2 2 3
0.55 1 2 3 4
0.60 2 2 3 5
0.65 2 2 4 6
0.70 2 3 4 7
0.75 3 4 5 9
0.80 3 5 7 11
0.85 5 7 10 16
0.90 7 10 15 25

Table 6. Quantity of fire(Wilson Score Interval / k=1)

Quantity of fire
(Number of failures k = 1)
Accuracy rate Confidence level
60% 70% 80% 90%
0.50 4 5 6 7
0.55 5 6 7 8
0.60 6 6 7 9
0.65 6 7 9 11
0.70 7 9 10 13
0.75 9 10 13 16
0.80 11 13 16 21
0.85 15 18 21 27
0.90 23 26 31 42

Table 7. Quantity of fire(Wilson Score Interval / k=2)

Quantity of fire
(Number of failures k = 2)

Accuracy rate Confidence level
60% 70% 80% 90%
0.50 7 8 9 10
0.55 8 9 10 12
0.60 9 10 11 13
0.65 10 11 13 16
0.70 12 13 15 18
0.75 14 16 18 23
0.80 18 20 23 29
0.85 24 27 31 39
0.90 36 41 47 59
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Table 8. Classification of Confidence Level according
to Cost and Mission of Guided Weapons

System
'\X/E'zapo'n system A B c
mission importance
a 90.0% 82.5% 72.5%
b 87.5% 80.0% 70.0%
Test c 85.0% 77.5% 67.5%
cost per
launch d 82.5% 75.0% 65.0%
e 80.0% 72.5% 62.5%
f 77.5% 70.0% 60.0%

3.3 HH At HE

3.3.1 AACHE) R7IHA

g 1A el F R siold a8k BF
2 75%°1tt. 20099 2-8A1AB7IIA 4T F 3
oA RS A WTNIR(FFTETSNE T=
Ao dste] olEs) 5008 Aetsiiont

20129 749 A AAHA Az Qs I FEAF 3

mlo T

2ol X AFAAIEE 371 APstiri201249 9 -
8 5 59 BE(62.5%), 20134 74 : 4% F 3L FF

(75%), 2014¥ 5¢¥ : 38 Z 3% F5(100%))

£ d7dne 485t oy —ﬂrﬂxﬂﬂu JnEe 5
£ Yol SA0) web ACe@)elth oRhlgo]

18~20° ol m=t 2det 2+ *@*XO Table 8
Oﬂ e} 87.5%01 29 8FEFE(75%)°1 =t ’“”H
Fol gl 4-Hk=0) BRAINAFF2 8o, &
SAEE7E At TR R Aol 1(k=DY 73
¢ BRAFAASTE oF 19F0|t) 15’1‘% g1

A A4 AYAASFS pIRA FES RS
SASI] $5T £4g00 2o xdaam gz o]

AYE AZAEN 27IFES DY R
A0l W

488

Aol it AFg A %’4’5&1—%
B FA A7 9 A1
Astgom 37gofA=
HE ol8sto] HSE,
AR AMESlglon], L9 R FQ TS
ZhehaL Al AEsle] 7 fERIIAA 54
of Y ARB7L Se AESI,
ATE B3 ANE REF] AFA
S BAAA AFPAT A ZAEE 22 &
Algichd 7|&HTE 412”1
5 AlAste] AFAARL AF
FEFNAAS 2+ 2o Alse

ATt 24N
el 40 4 AR

\Xfllson Socre Interval $74F
E]/\ZO o]_Q_o o:] ;ﬂx{ /\]o]

S AR
8510 7]
ETﬂ AFA%er 9 A1

References

[1] B. G. Seo, Y. H. Yoon and B. R. Kim, “An Analysis on
Confidence Level of Domestic PrecisionGuided
Missile(PGM) based on Live-fire Test Results,” Journal
of Korean Society for Quality Management, vol. 48,
no. 1, pp. 215-225, Mar. 2020.

DOI: https://doi.org/10.7469/JKSQM.2020.48.1.215

M. Lee, S. Hwang, and S. R. Baek, “Methodologies to
Decide the Number of Samples and to Verify an
Accuracy Rate of the Precise Guided Missiles for Test
and Evaluation,” Journal of the Korea Institute of
Military Science and Technology, vol. 18, no. 5. The
Korea Institute of Military Science and Technology,
pp. 558-565, 05-Oct-2015.

DOL: https://doi.org/10.9766/KIMST.2015.18.5.558

D. An. A Study on the Missile Fire Test Number
Extraction Method and Confidence Level. Journal of
the Korean Association of Defense Industry Studies,

21(4). 75-94. 2014.

E. B, Wilson, 'Probable Inference, the Law of
Succession, And Statistical Inference," Journal of the
American Statistical Association, vol. 22, 1927, pp.
209-212.

H. Guo, S. Honecker, A. Mettas, D. Ogden, "Reliability
Estimation for One-Shot System with Zero
Component Test Failures," 2010 IFEE Reliability and
Maintainability Symposium, Jan. 2010.




FAA 54

gt & S(Sangung Park) (M58
« 20179 29 2YAAEL
FFFAILEZ e T (SHAD)
20174 89 : ZYAATeL
Sadietd BB 9L Ao
(54

20199 39 ~ 20214 19 : =%
71EEAd d7Y

+ 20219 19 ~ @A : FEAEALL ALY

489



