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ABSTRACT

A test service for the weapon systems evaluation is one of the most important processes during the weapon systems
acquisition or development life cycle. Before completion of weapon systems development, the appropriate evaluation
test can reduce risk and expense which might be expected during weapon systems development procedure. In this
paper, it is suggested that a probabilistic prediction method based on Monte Carlo simulation for how much the annual
weapon systems evaluation test excution ratio can be reached compared to the yearly initial planned test quantity. And
then a weapon systems evaluation test quantitative management scheme is suggested to assist decision making for the
test schedule manager who can arrange monthly test schedule based on the prediction result of annual test excution
ratio. And the proposed method is applied for the weapon systems evaluation firing test data of the 8th directorate,
Agency for Defense Development(ADD). And also the application result is examined.
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Fig. 1 Weapon systems evaluation test process
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Fig. 2 Monte Carlo simulation model
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Fig. 3 Annual excution ratio of ammunition test
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Table. 1 Regression analysis on ammunition test

Analysis of Variance
Sorce DF| AdjSS | AdiMS | F-V P-v
Regression 1 | 3393.92 | 3393.92 | 68.96 | 0.000
Error 5 | 246.08 49.22
Lack-of-Fit | 3 | 147.58 49.19 1.00 | 0.536
Pure Error 2 98.50 49.25
Total 6 | 3640.00
Model Summary
S R-sq R-sr(adj) R-sq(pred)
7.01546 93.24 % 91.89 % 90.30 %
Regression Equation
Cmp’Qty’=0.5203 * Origin Plan

o 2 A ARREEE ek 1
49 Aol efsl] 714 #(Cmp’ Qty’)o] A&t
éﬂ A8 2AEA tﬂ = 0~100 Ato]of 4
Astd Aefa Aokl
H%F—} AZH 7t 7412401 Ao aL 7} A %)(Added
Qty’)t= 1% 49 g3l osf) &t 719 50
F7h AR 27t A o] A ] whe s &
S Al o= FAJSGITE

nS‘i

Added |Original| Added Cmp Expected
Type
Plan | Plan
Guided 30
Ammunition 24.0
Static 50
Enviromental 0.0
Special 260
ETC 0.0
Total 580

Fig. 5 Monthly test quantity relation(plan VS result)

1% 5004 Al 5@ R 7] A1 E(Original Plan)
T A== AZ(Cmp’ Qty’) 57} A2l (Added
Plan)% o4l A1 2)(Added Qty’) FHAFsHH o=
423 714=(Expected Qty’)7} Elch.

& 74 ZdiskE $13t OptQuest A8 A}
= 18 6 Lk AR RFER 7] Al F ol 2

3371 A8 % el ARG Aol & 94719) A%
o thés g 5 stk & el o e

48 HSAL A ko] A4 Has T 4 9)
L BE2 Akt of o) Ackzae AF 9

472

=X|(J. Korea Inst, Inf, Commun, Eng.) Vol, 21, No, 2 : 468~474 Feb, 2017

o F ‘?cha(MD)Ol A= 0] 3AMRQ] 423 w|utolc)
o= Al 4 S A AR 29

otz /\l H7HA 2 F7] H 2ol

Performance Chart

= Bestsolutions
++++Infeasible solutions
@ Lastbestsolution

Expected Qty’ Mean

9 180 270 360 450 540 630 720 810 900 990
Simulations

Best Solution:
[ Objectives [ Value |
[Masimize the Mean of Expected Qty’ | 90|

Fig. 6 OptQuest result of monthly expected test Qty’

OptQuest =78 A1, 7Hs 714 H e ste} o 4 kol
2 8ke] FAS vhESYstel, HAel Wk AP F
PSS TR 5 ek Uik AR THs S o2 A

FolApake A7k A AR o] Aol 47 wojolst,
olEls ek Al AlFo] 271 ARle] 4 glo]
A2 Bstelet s ABAGL, FHAS
2 070= sk Arad WAl A 2lstelob
=

o

3. A8 Aol 3l 2ot

4143} 4270 YLe EE 1549 o 9lojz
ASlE 16d 18] ARES, ‘169 17] A5,
161 29 A7) 18] BT AFGHER

72} w]aste] 219 7o) Vb ol

1st quarter planned test quanti
mltq P! q ty
[ 1 quarter completed test quantity
[ 15t quarter expected test quantity
Hum == I I

()

e]e] YVVN EE® *oe

Fig. 7 Comparison of 1st quater test quantity




2
2
B\
ot
-
Ao
N
2
ox

.

ahek Leiu TAo)A 7]4%k utet
) A BN AREA A, @
Hs L 2512 Ageju) A el
A 27 4= gl Aol

whebA 2] AR olebs bl 8RR
2 QA RE 9] Pela A

olElo} T hel A AASS BEA O

9

_Cﬁl
R
)
i)
g
ox

==

g 5 7IE ZRAA A ES
olet. A= FEBE Aol o
A 7% A o] g ol SAA S 19 8

&

¢

o o ool nl
o o o
oy o
1=} i)
>

)
i
>

of
L

Expected quantity of ammunition test

12345678 91011121314151617 181920212223 2425262728 2930 31 3233 34 35 36 37 38 39.40 41 42.43 44 45 46 47 48 49 50 5152 53 54
2013 —2014 = = Prediction result —70% UPl —Mean ——70% LPl —2015

—2010 —2011 —2012

Fig. 8 Prediction of yearly ammunition test quantity

473

FOHA I e oEH o5

Rl

<

my
[

L

EX
=

]_

we

Aol A WA S 71 HA B
o5 5, el 8RRO] WA QAR
T kel 8RR} T A 4
AU 53 T EHA) A
wero R, mEj7hE R AR ol
bdth olof oipAA Rasrow
SARAA BAE A e e

U o

_O|L
32
5

ot Jfot <
fr > 4> oo W

H

D

2
)

ol

=

oo o

0,

¢
> o v

e
L x8
=

ic)

Mo o px o r N o
¥

>

=

AW SBee FeHow o

dobsaret vlas) 7he v
=, 47| Holg =R
SHEAE BE3Ho] Al
Hiapdo s 2835}

o
T
2

ol
S
2
Ll il
¢

2
&
iacy
_?L
rr 4

)
-I {
tlo

o ool

e,
()

2
J \
o

)
‘1 {0

¥R oo o>
=2
>
i)
o

b
i)

>
LJ:@
)
g =
rﬁ'i”g'

>

of

=

oot

o

62
flo

1 ox ol o o
o
B
o
=
>,

ox fllo X N

=2

REFERENCES

[1] DAPA, “Technical Management Business Guidebook”,
11-1690000-001211-11, pp. 59, 2012.

[2] DAPA, “Weapon  Systems T&E  Guidebook”,
11-1690000-001212-01, pp. 2-11, pp. 28-34, 2012.

[3] Y. S.Jang, H. J. Bang, S. H. Han, J. K. Kim, “A Study on
the Quantitative Management Scheme of Weapon Systems
T&E,” Journal of Korea Institute of Military Science and
Technology, vol. 19, no.1, pp. 16-25, Jan. 2016.

[4] C. M. Mun, “Solving the test resource allocation using
variable group genetic algorithm,” Journal of the Korea
Insitute of Information and Communication Engineering,
vol. 20, no.8, pp. 1415-1421, Aug. 2016.

[5] G. H. Hwang, M. K. Kim, M. W. Han, “A Study on the
Quantitative Management of a Test range,” ADDR-
414-140906, pp. 9-18, 2014.

[6] S. H. Song, “A Study on th simulation of the carrier



mobility in organic materials by using Monte carlo
simulation method,” Master’s Thesis, Han-Yang University,

St HEAISHS| =2 X|(J. Korea Inst, Inf, Commun_ Eng) Vol, 21, No, 2 : 468~474 Feb, 2017

based on Monte Carlo simulation,” in KIMST Annual
Conference Proceedings, Daejon:Korea, pp. 611-614, 2016.

pp. 27-30, 2008.
[71 Y. S. Jang, S. H. Han, T. H. Na, C. M. Mun, “A
probabilistic prediction of yearly test accomplishment ratio

[8] Y. S. Jang, H. J. Bang, S. H. Han, “A Quantitative
Management System Implementation for the Weapons
Systems Test, ” ADDR-514-152301, 2015.

2&24|(Yong-Sik Jang)

20014 28l : 23St MAH| oSSt ol(EstsiAl
20024 12 ~ iR} : SnERoITA MRloiTR

2017 28 : Euirsin MAMIY EEAIZ s )25 AD
xRl : AlEEY Bold A Az

81 5|(Sung-Hee Han)

200814 28 SHMCHSIE ZIFEfYEStDt B4}
198811 58~ 3R} Tetnjstoips M2y
HEHJRO: AIZEY}, HRSL

iy
o

20094 sy | n=T|
20114 gH27|amer
20111~ 34%| 2uapstot e Meloinel

s EHAlEoF: H{as), F2|AE] oARERIY, AASY, olZAlS

2
El K
ol
<

474



