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[ ABSTRACT ]

This paper proposes a method to apply statistical techniques in the verification and validation process of
modeling and simulation (M&S) used in weapon system test and evaluation. Although the use of M&S is
expanding in the test and evaluation process, reliability is essential. In this study, we present a method to
apply statistical techniques in the V&V process through experimental cases of various weapon systems. We
presented the consistency between M&S results and actual data using techniques such as regression analysis,
chi-square test, analysis of variance, and Bayesian estimation for major weapon systems such as river
crossing equipment (maneuver system), tactical C4l system (command and control system), surveillance radar
(surveillance and reconnaissance system), and anti-aircraft guided weapon (precision strike system). The
results of the study confirmed that the reliability of M&S can be improved by applying statistical techniques,
and that it is effective in supplementing limited experimental data.
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Fig 1. Utilization of M&S system for Test & Evaluation
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Figure 2. Using M&S in new development(example)
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Table 3. Procedure for applying statistical techniques

to the surveillance and reconnaissance system

ohFst Aol 10km, 20km, 30km)o} 714 &
dolel | ZlolA A% BHS WG @Al dolelg uie
29 |02 o4 RS YRR M&S ANES NEH

.

M&S Zutel @Al ol kgt A0 o
2 9| Eep] sl BAN BN ACh o2 54
HlE | A2ie 21 £200] wfet BA €A Yy AlolS
el Mesol Al sogid,

>4-|

ANOVAE E4f 7 &70] T2 M&S ZAuret &
golu] | Al Hlolg zte] A% Atolsl BAKCR gojn)
H | 9K pgte =a) WoRICh palol 0.05 0y
b | A9, M&S e ©A] dlolE 119] Aol &
olujsirts Z2g W 4 9k

2

=
=

2

=01, G%] dloJefolA Rlkm, R2km, R3km 7{2]of|A]
a2 BAS GARE o7t 28R, M&SHIA=
gt Zatg AHESHH, ANOVAE Gofl 712]E
oIS 4% 4 Atk &A] dlolgoA RlkmolM &
| 4580] S1%, R2kmoflA] S2%, R3kmollA] S3%= LIe}
S, M&SollA+= R1kmOflA s1%, R2kmoflA] s2%, R3kmoj]
A s3%z AFEEIT, & HlolE 1Y g AlE
ANOVA=Z FMsto] M&SQ] 41213 F7Ieitt.

ptel 0.05 ojgto]H, Ao we} M&S ZAntet A& Holg
o) s Aol7h Rejude ulsty, M&SO| A7t A

15

N

ox L J

oo 4 %

pal h;\
i)

Uy o

it

boliita)

(¢

o

Da)



Jounal of the The Korean Institute of Defense Technology Vol. 06, No. 4, pp. 001-008, 2024

oX
a
op
Mr
ol
=
o
olr
o
Ra)
o
i
N
=~
Ir
2
i)
sl
o
0
>
S
R
ol
o
L

Z7P4Q meiARoR AA| dlolElet M&S HlolelE bl
st Ao AR AlFHClEH B3] BES Ao £
dolel AlES A wlashe e Aze EAM 287t 9

otk olg Sof, MM mAYAL 107 mA 108]9)

o AP} ko2 ol 93t ANt Bast
7bFeeh AR ol met FAl4lR K Simultaneous
Confidence Intevals) 7|¥1-2 A8sto] REo] Aot 5 sty
she YHe YEd

5.4 Y B AA (O3 9= 7))

e g5 2= AFE A AW dolHg sew
M&SE E3l SE 2710 B} Aage Aste, Ot 2
7 Aue] QoA Wolx|9HBayesian) £HE E3) H5S W
Tt

g 9= 2700 B AEYe oot 4= 9 S0l
H7tste Zo] Exlolct. Agtel AA] A}
M&S Zuts dlolEstiL, wolxleh 27
2 goen SE F710] B R
A R,

= 49} o] Wlojxlgt 2AL 71E dlojEjet Az ol

Agstol 452 2Aste 4 Jlgolch A AA A

2835to] M&S Zats 2oz, 24

[m o> foh ox JY miu
O
>
ol
n)
o

x4 ZUed AA sA 718 AE
Table 4. Procedure for applying statistical techniques
to the precision strike system
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