Journal of the Korean Institute of Industrial Engineers http://dx.doi.org/10.7232/JKIIE.2015.41.1.079
Vol. 41, No. 1, pp. 79-85, February 2015. © 2015 KIIE
ISSN 1225-0988 | EISSN 2234-6457 <Application Research>

TAHAAAIR = F13 B0 Al ol 24 3 a7

3
sl EAb sk 2AFSH

A Study on the Application of Modeling and Simulation for
Planing Military Operations
Wan-Hee Jung
Department of Military Science, Naval Academy

Modeling and simulation has widely been used in the weapon systems acquisition, the military training, and the
warfighting experimentation. A study of the warfighting experimentation had been relatively scarce in com-
parison to other fields (acquisition, training). The main reasons are 1) reliability of simulation model isn’t suffi-
cient and 2) collaboration between professional groups is too difficult. To solve this problem, the application
framework of warfighting experimentation for military operations was proposed. And through the framework, the
case study about sea fight was fulfilled. This framework provides connectivity between warfighting experimen-
tation and military operations planning procedure. With improved reliability, active application of warfighting
experimentation could contribute to fighting capability.
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Figure 1. Military M&S classification
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Step 1 | Planning Initiation

Step 2 | Mission Analysis

Step 3  Course of Action (COA) Development

Step4  COA Analysis and Wargaming

Step5 | COA Comparison

Step6 | COAApproval

Step 7 | Plan or Order Development

Figure 2. U.S joint operations planning process
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Figure 4. Framework of warfighting experimentation for military operations planning
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Figure 5. Operations process based military M&S
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ATH<Table 1> Z=X).
Table 1. Variable designation
Variable Detail Definition

independent variable | distance of fight | range between ships

number of units | warship numbers

) probability of hit 0~100%
control variable -
destructive power 0~100%
fire interval fire per sec.

dependent variable ship casualties 0~100%
42 2R S L AR =E

dB

W:—ﬁf?(ﬁa pst>0) (1

dR

B N Bluedd A5E F2(=B(t))
R ARt RedT ] AEH FE( = R(1))
B, :Redw9 7] A%FE #E(=1B(0))
Ry : Bedw® 7] A% 7 8( = R(0))

:Blue 9 A%
p :Rredv9 HE

A A 292 A2 P 4E AR o B4
e wAshe T A B dFY Fojoh 27] F1ld
A9 bl Aol meb W FANE FEHOR 5T ¢
91+ W 4] o] th(Lanchester, 1956). 4} (1)& 4] 2)& Vo] &
BE v 4 0)s A=

pBxXdB=[RXdR (3)

LA A Bluew 3} Redo] A8 £AHEL 747bo] 4
(6), 21 (T 2ol BT + Aot A uA & st FHol =
A A E 3T ¢ de ddd 2 FAHY, m 0 F
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B=31PxLxD, ()
i=1
p= ZP X [ X D (7)
Jj=1
*m : numbers of gun on the red’s warship
*n :numbers of gun on the blue’s warship
* P probability of hit, I : fire interval,
*D : destructive power
] (probability) *d : destructive power
09 *f: fire interval
08 red #2 gun
0.7 red #1 gun (d:04,£:0.08)
0.6 (d:05,£:0.04
05
04 blue #1 gun
(d:02,:0.1)
03
0.2 blue #2 gun
01 d:01,f:0.3)
[ -
1 2 3 4 5 & 7 8B 9 10 11 12 13 14 15 1&

(range, 1 = 1,000yds)

Figure 6. probability of each gun

2 nd 44 o] T WSS Y ste 37L& <Figure 5> A
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A 2R E ERE =222 S A A THY 4258 2
e AEAFE A8 83 AHEE 5 ofok st B
AZAA FAEGE FES 716 E T 5 & Ao

A Ao ok g e W & 9l ﬂ%

§°=‘ X
:i o

3l A oJo] (Bluew T4 24, Red 374 33)E 7H4
<Table 3>9] a, b, ¢, dATE TAHEE A8 T2 7H¢F§
o)ttt o & S0f Bluew 2 #1 FF L2, #2 T/ F=
NS BAE o] F3H 07 FAE ]tk A 2 o] A
A EE Fo]7] HalA o] 21+ HA| Ao tig FHE +7
to] EEAEA A oA 2] = o] of e} ‘destructive power’

A A AR Y& ANPS TAA =

l

BAMGE BEARAANA 458 494 95 z}g%
g8t Zlo] 7H o] A ol QHB‘P | AHAT A=
< Hel AAsloF & A AHA AT} 7HA 8o **@?ﬂ
o old Wigs 7S kL, old Bige AET  dle
FAA = BHA R A S AAste 58T ﬁiolﬂ} E}
A A A WA i ST ol E v oR
BA s AAYS BEste] A2 P AH A A
afjopgtet.
Table 2. Input data
Variable Input data Ref.
distance of fight 0~16,000yds COA
. blue=3(a=2, b=3), .
number of units red=20c=2, d=1) assumption
probability of hit in | blue = 0~40%
sea-state red = 0~30%
destructive power blue =0.2-0.3 StanSdasrt(ln? "
P red =0.4~0.5 Y
(Enemy)
fire interval blue=0.1~0.3
red = 0.04~0.08

*a, b, ¢, d : the numbers of each gun on the ship.
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