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A study on the Revision of the Test Procedure to improve the
Reliability of Guided Missiles - Focusing on the Evaluation Indice &
the Calculation of the Appropriate Number of Samples

Hyung-Chul Lee
Defense Agency for Technology and Quality
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Abstract This study presents the revision of a test procedure and calculation of appropriate number of
samples for reliability evaluation through live firing of a guided missile. This was by analyzing the
reliability evaluation method of a component unit that is currently being carried out. Live firing and
revision of the test procedure are necessary to secure the reliability of a guided missile. Therefore, we
propose revising the test procedures for a live firing test by examining the problems of the current test
procedures for a guided missile. In particular, we reviewed the method for calculating the number of
samples in the live firing test. Five evaluation indices were selected: whether firing or not, ballistic
maintenance, range, target identification, and hitting targets. This was done through case analysis of the
live firing of a guided missile and by gathering expert opinions. The methodology for actually applying
the selected indices was classified into detailed evaluation items for each guided missile. The
methodologies were reviewed through case studies to select the appropriate number of samples for the
live firing of a guided missile. Among the methodologies, we present examples of results of the Bayesian
method and the application method for the analysis on the applicability of the method for calculating
the number of samples. It is expected that the result of this study will be applied to reliability evaluation
through live firing of a guided missile in the future and will serve as an opportunity to improve the
reliability of a guided missile.
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Table 1. Live Firing of Guided Missile Evaluation index

Flire Range Trajectory Target Hit
(yes/no) | (yes/no) (yes/no) (yes/no) |(yes/no)
LI
ST Control/
Launcher| Propellant Steering EO/IR,SAR| Target
Lst 2,nd
A MLRS fire
control
— - Ground
B | Vehicle Fire& IR
Forget
C Side thrust Fire Radar
control
D anze Fire Detect/ |Aircraft
p T control | Tracking
E | Portable INight sight|
P Tur.bo Fire& Warship
engine Forget
G W‘ar Radar |Ground
—— | ship
Rocket Separate
H motor Slope fall
(Warship
Aircraft Pl.]mp Sonar
1 jet
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Table 2. Live Firing of Guided Missile examples

Final
(Pass/
Fail)

Fail
Fail
Fail

Flire
(ves/no)

Hit
(yes/no)

Range
(yes/no)

Target
(yes/no)

Trajectory
(yes/no)

X X X X X

Pass

Pass

o|Oo|O|C|O
C|O|O|O |
OO O ||
OO [ ||
O [ X[

Pass
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Table 3. Selection of the number of samples to\
component-based reliability & confidence
level(no defect)

confidence leve
reliability
05| 06 0.7 0.8 0.9 0.95 0.99
0.99 69 91 120 160 229 298 458
0.95 14 18 23 31 45 58 90
0.90 6.6 | 87 11 15 22 28 44
0.85 43| 56 7.4 10 14 18 28
0.81 331 43 5.7 7.6 11 14 22
0.80 3.1 | 4.1 5.4 7.2 10.3 13 21
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Table 4. Required number of tests for 'No Fails' case
(confidence level 90%)

Requirem Method

Reliea%tility Sherwin (I'i]}:g) (1\]133;(;10) (1\]133 1u (?O) &g& (ﬁy:gg)
85% 14 14 13 12 12 11
80% 11 10 9 9 9 8
75% 8 7 7 7 7 7
70% 7 6 6 6 5 5
65% 6 5 5 5 5 5
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Table 5. Economic effect of applying hypergeometric
distribution and Bayseian method

List A B C D

Annual

X 200-400
quantity

150-300 | 20- 180 20- 50 | 20- 50

Total
quantity

As is
To be

0000 000 0000 000 00

11
9
2

11
10
1

11 11

Decrease

Decrease

rate(%) 18

9 27 27
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