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AFo]l ZeS Astd F Aok Ao AEITA HYE A F,
AAEd dE s 7122 ¢ HA st dagFolth

aga BEY #d% ﬁﬂ‘?—iﬂ‘ﬂ%% Ao Eé‘ﬂﬂ‘ﬂ A
iAol AA sy Tl S&3EE =
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= (1963) (1975) (1990) (1990)

, o]z A4 _ N
B2 as, | JEEAR L omas | ag e,
34 ol 24| ) e ma | 7 271 24

y o
B e e
Z}7] EFHAe} (HEef=FA= | (HE-FZA} (HE}—2 3}
g4 R A dagFe gl Ee R R R AKe)
AE be) | AtE k) 39)
H]&ol 2|3 B & <& Hl o] ]3|
AYE | BAWS g | 248 249 | 249 BARS | 248 249G
o ¥y ¥y
L=
23 _
E%H;q o E) »EHY Eg =
=
So | Feand | nxand | wxaud | su@ 999
9.0 2]
o | PSRN 2o ang | e aun Qe
z9




.mo
= X % :
TH T o) ol .
i TR T A )
) B o e D T %3
g M g
X Mo aﬂﬁ hl Mm z uw
O X g
T 0 o 3 x
z X/ w g
~ e
W’@ 5 oF ~ H %
A& = = X =
R : . ¥
ok i <2 ¢
v SR
. - Y = 0
i T o o ) RO Mvm oy 2y
H o~ ﬂmLﬁ,.roko‘m,MLlﬂ_/l\lrmmﬁ s aE
e, i S o i
o .7 o
ﬂmmm ﬂﬁ. ﬂo%w - B i 5
o il W
3l Mo 2 FRw P vy LT
oF =P E  ET g e DX g
ERREEDRT BT %o
_ ,NL —~ b =
N - : 5O R " }ol o_u .M
T~ W metes EX T Ew g T
T & GT LR R R
,.Q( \I‘_ﬂAI ,mlrv_ﬂél‘l :.L ‘UI i OE OE
(5 = = N o oy B )
e Mo ™ AF = AR " g
o ol r oY ~ Mg
R e X T o T
o AT " 0w
— T BT
iz B 0 oF iy i
i% o S R
- oo - % E 52
o ® N o W
i R M

~F

4

&
fa

i

A [e]

T

<19 2—4>



END

— Yas
- - Funtfl (st £2| #E Mo - .
Runi=0 Gen. =0 H1Hoopulation) 44 R [ Funi=N? H Aun = Run + 1 |

v 7
e e EEE

— R EEEEEEE |
(1

No [ = wr mi:hl‘

I Yeg " — la

|Gen:=Gen+l"_[ i= M7 H|:=|+l [

|Nu

—ﬂwguﬂ Olaff 3NH A [ M EMRE N2 Yoz 2t —

—ﬂ’ﬁsz[HI_laHEJxlﬂﬁﬂr—ﬂ D EEEE P MRRIEH RH SY i
P

RN i #hH A SUAD B 2E [ MZZ DO SAR0DM LY
P,

_p|

Jim

TOISEN A7 A TN IFEH NE |

-0l
F°' [iE

R ELE

D e [ DEAMIBEA 2 M2 ITMOIMAY [

<Y 2—-4> FHAA TR FA)Eo] BA

st golot FA dadF sl 7'4017} o, [

ofst fd4 ;e F Ao el /)% Aol



e 8o FAA dnPdF &4
A (individual) | S AA ] o)) EAR A= AF&A 0l sjrte] e Aot
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FAAe 2 A Bl tlg Aol H e Brbehe
=, AR A5 BAE R o 49 BAg
G gholut Aok A elstel AYE W5 gre] Henw

F9 (coding)
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sttt 1A ol M&SE A AT/FEe] HeiEg

A (attractive)l EAJ
[e]

s -
Holth @ 2e == Y94 (one—dimension) EAS, @ 1T Tl A

14) Noriaki Kano(1940~ ) : %7 ©]¥t§8H(Tokyo University of Science) =2, = A &
A7 ALY AR o|A A= dol KANOR DS 7ekat i th(9) 719 vl o) &),
1997 4¥ 3}skap 2 F8kx} 13 (Union of Japanese Scientist and Engineers, JUSE) 2.
2RE ZARGEE Hu g2 Deming AE 489t (www.juse.or.jp)

15) 4&4, (2012), KANOX =X FA549] o4 T8% A4l a4 A, Hled,
A3, p.6
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A543 AHAAEZTF(MATLAB) && o3|

MATLABS Alygle #g] 2dS dAsts o &3 =424, 2
A= MATLAB R2012b ¥ HE A}&359itl. MATLAB &9 dsk
ol & F7] 918t =79 e} vy R EEA TR o] g

ol 71%8oin.
1. MATLAB 7} &

MATLAB2 W= MathworksAkell A 7
T2y dojoltt 2014 3¥€ AA R2014a7} AW Ao},

T3 MATLAB “Matrix Laboratory”& 558k W24, fd Al 43
A, Al Ae F g 2y Ve s sty =2 e FAAA
2 A3 7N E}E Ve S Aledte TR

& MATLAB- Cleve Moleroll 9]3l] Fortran® = 2 H o}, A A=
H =] MathWorksAkell o8 C++2 ZA =tk MATLAB &9 A7
Tl A A ARl 7|59 tdgk CEH o A=, A3 A9
o] W= v &k e A AL daglE g, s Rag
dlolg 4], oe 7k« #Hetat Al 2 59, 19 AR
& | o] 2~ (Graphical User Interface, GUD) O &3 o ZE] Aol 7 5ol

0]
A

it
of
o
ofo
{
fr
N
fal)
%e,

Lo oo

O

¢

MathWorksAFell A Al &%= MATLAB AF8-21d 8 4] (Get Start, 2014)22)
o= MATLAB?S] F& EAL t}23} o] 47 A2 7%}

AR, MATLABS] 712 dolH &4&E 299 Algte] gl HHOd(array)
olgh= Holth, 7]&E9] T (high—level) Aol e Ad ALk 7
Akl tigk g s wkEo] Fofof AR MATLABOIA = 7]% 34
AxAp7E wjdelmw ghiel] dEA o Ate] 7hssttt &4, MATLABS

22) http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf, MATLAB Primer R2014a,
MathWorks Inc. 2014



o] &AES 93 =T AH(toolbox)E
A R e R | AE QA A bsk= T ghol B g
(library) 7Hdolth. oA F=2 A5 A, A, 94 A, Ao,
HA =g (fuzzy logic), AA, 348 &4 5o =74AE Aed. 53
AR A (simulink) 2h= 3ol Ql=d], o] "EEZS W& FE &
Alz=gle) Algeloldel ol &t AA, MATLABS @5 2273, =, C,
Fortran¥} H A4 o]&& = Q= 7% Al&Fst. Ux, MATLABS
TEe Zha A, JA FoX s ZYsE = g

MATLAB®] AR&54 9 &

AA, el g Agom e dwdts AE0
Ad AA w9 ZRafery, Zeady dojeta B FE i, $&
ZraPomE B G Lo, e Abghe] A mhel F 7bA] Aol BF
vebdtl, aear, dA ol TR o] F ALExle Fo| m &
Holth,

=4, CAol ®F9 g84s HAFAE X sty ol f47] wol
KSR ST 2h

AR, A7 2liie go
A(set)o] wol 7hted

1
=
MATLABS. 2, AA 7t CH JavaZ st A% A3

HE3la Qgups= Holtl ol 7)A,

N
=
=

2

e I

2. MATLAB "+ % Z=7/}A}(toolbox)
MATLAB "7 FA W83y 28302 A5 ok WA, Ha%

Hy FAL File, Edit, View, Window, Help® A3}t [% 2-7]L
W vy 2 o EEo] HEo|t)



s

A} 2} (global optimization toolbox) ‘&

(3 2-7] BR3F Hr R a7 9Hof 55
o+ T8 7% SH5- H® o
New, Open, Open
File A ad A AbA 2 A A | Selection, Run Script,
Load/Save Workspace
Undo, Cut, Copy,
Edit 2AAd9d yEs dF Paste, Clear, Select All,
Clear Session
View HadolE gE=7|2 XA Toolbar on—off
Window dE A J= AE Ay -
Help 7 E Tt s g s} -
e ] A& File, Edit, Tools, Window, Help® T4 ¥t}
2—8]% F dy 2 oS WE o] EFolt)
[ 2-8] oy 2 oS WEo] B=
o5 F8 7% SHE B o
New Figure, Open,
File 2 Ikd A, 2FHA %+ Close, Save, Save as,
Export, Property Editor
Edit ZAude] fes HAF Cut, Copy, Paste
Show Toolbar, Enable
Tools G712 A, gz £AHA Plot Editing, Axes
Properties, Line Properties
Window dEA Ae ZFE AH -
Help 7E T S &3} -
SR E B gefstal 712420 Vles g FHE 7 s AY
st 7+ =Tt ghelH g golt), o]gldt = dRE Zhed 2 AT €8
7bedt Ao ReE HA =g =42 fuzzy logic toolbox) et #H A st &

7HAE Al



3. A=Y PR

HA =2 =32 (fuzzy logic toolbox, 2012)23)% EH3Fakal vl 3 4 <l
AlEl o] Aatek RElY glo] Aloj7} Zhe et s Atk B3, MATLAB
gt JEHE B, 24E B2 Aedu 53], AR = mad A
AA B Rojo] FgHv A FEAA AANE S

o) ~H ¥ (clustering)# A1 AW %

st A Z&SH(membership functions) &

A-gsiet, AA, AR 2 Gl 7bes AND, OR, NOT =g ik
7155 AFdth YA, 35 HA FE HHEOSE Mamdani ¥ Sugeno
TS AFster. OAA, A 4Gy HX FHAHEY G 7|ss X8

7h) 71 =

HA| =2 = A A AFsleE 7] B :ﬂz] FE2AA HA 7] (Fuzzy
Inference System editor, FIS), £%3%<+ HH7](membership function

editor), & HFH7](rule editor), 7+& Al 7](rule viewer), ¥4
=

(surface viewer)® A 0] 9t} HA =24 A= Q=8 HSLE
gelat, adda BA/E WE 2&aee) Fehe Aoart 14 AYsE
THE Aot o AATIE fdEel dig HA FE tolojads

23) http://www.mathworks.co.kr/products/datasheets/pdf/fuzzy —logic—toolbox.pdf,
MATLAB R2012b, MathWorks Inc., 2012
24) Graphic User Interface : 2] A}&%} QlE]H o]~
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R2014a,

http://www.mathworks.com/help/pdf_doc/gads/gads_tb.pdf, = MATLAB

25)

2014

MathWorks Inc.,



Problem Setup and Rewdts Opticers Quick Reference

Fopaition
o g - Genetic Algarehm A Genatic Algorithm
- Population type:  Double vector -
Protlem Solver
Fitrnest function: | @ckjfun . This o0l COMeSEonds 1o T 0
Eean function
Poumber of vanabh: |2 Sy
Creaton functicn: | Constraint dependent . a0 MO ”
Coméraints CHCH 10 40and The 540000 Delow
ComEEpoNGing b3 youl Ik
Linear inegualies & b
Linaar squalities Ly beg IR popsitor: @ Ui defsekt [ Problem Setup and Results
. Prosiem
Bound Lo Upper Sowify

Nonlinear cortraint function Fritiad scere ® Lie delidt ]|

Integar vanabiy Spacify.
Run sohe #nd view ety nmal rangd & U it 10]
Opticns
s o = Speci
= s Epectly ophsns for e Genelie
=R i ohe
st Ernes scalng Algarmmen soiw
Sealing function: Rank -
Cumend iteratien: | [§ Clear Results g L * Poputaion

¥ Frvss scalng
1249124901 275
minated: average changs in the finess valug lass than S

Sebection funetion” Siochaitic uniform
" Reprogecion

» Mutasen

L
FW -
1

<39 2-8> HAH3} L dAte] AREA AEHe] A B

7h) ZAEA 3 (solver) A

A3} T AL A AlEShs Al A 8l (solver)+ "fminunc”, "pattern
search", "ga(generic algorithm)" "global search" %5 57|12 A% o] At}
"fminunc"t= WA WA HwA|ZF local solutione T3} “pattern
search"s "fminunc" Bt} ] B2 33k 2h=t} "ga"s “pattern search”
B} ¢ w8 73S zH=t). "global search"s= global optimum< -3t}
B ddM e EAEE i or "ga"s AEEr® gt

) HAsk dAt

HA sl dab= v 2ot AA, sl dstaial = ZA417} local optimum {14
TS dgeitt =4, 52 g (objective

function) 2} #2271 (constraint function)E 2] skc). AA), 2% 27 (appropriate

sic), YA, solverE 2383l tHA|, solver =84 7}9} w4=3)

ANRI|E FATT oAA, FAAITE v AgA] Kebd A e

AJA (start point) & WMAAL HH3} 202 54510l AAB,

global optimum&@I A& ZAA3s}al solver

options)= A7



A3 AL A=l i B APdS

2 Ao vALA] B ok A Alue] e idtel #E ] &
el A A £ BAS FI 2 ATl R o & =
A A& T

HlEARA] O] Fob A Alvtel e shdel &gk sie]d+= 20054
u]=9] g3 -9-5-= (Nation Aeronautics and Space Administration, NASA)
Asl AEFZ A2 (Jet Propulsion Laboratory, JPL)7F A=+ tjj ¢
g3 39S AZIZ JhEe INEMJoint Non—Kinetic Effects Model)
H3} o]F Ripley(2008)F “Converting the JNEM training aid to a
forecasting tool” A7 olM FHZF S AT AFEAH AL
A¥ Y Fwd 3 (Civilian Mood) H7} Eo+=T]E ®Asle] A AT}
TSk Tolk(2010)+= “Towards methodological approaches to meet the
challenges of Human, Social, Cultural, and Behavioral(HSCB) Modeling”
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e multitart
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e simulannealbnd(simulated annealing)
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AkxA, A3 (linear) T+ Y43 (nonlinear) A FE27E Aot} ga
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Options
| = stopping criteria ] -
Generations: @ Use default: 100
=) Specify:
Time limit: @ Use default: Inf
) Specify:
Fitness limit: @ Use default: -Inf
T Specify:
Stall generations: @ Use default: 50
T Specify:
stall time limit: @ Use default: Inf
) Specify:
Function toclerance: @ Use default: 1e-6
=) Specify:
Monlinear constraint tolerance: @ Use default: 1e-6
=) Specify:

<9 4-14> AFTA] 271 AHEA AE o]~ 3w
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Pause Stop
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Current iteration: ’ Clear Results l
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Current iteration: E I: I!

Clear Results ]

.

Optimizaton running.

Objective function value: 5.5505337780203549E-4
Optimization terminated: maximum number of generations exceeded.

-

N

Final point:

1

-0.002|

2

-0.001
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ABSTRACT

A study on the methodology of designing wargame scenario

management model

—focused on a field of non—military simulation—

Kim, Seok Kyoung

Major in National Defense Modeling & Simulation
Dept. of National Defense Modeling & Simulation
Graduate School of National Defense Science

Hansung University

Civil—Military Operation(CMO) is of overall activities of commander
dealing with the mutual relationship between the military corps and
government administrative agencies, and residents in where is strategy
forces stationed, or in the area that is running the strategy operations.

Also, 1t 1s a non—military operations dealing with the relationship
including five principal functionalities of civil—military operations(such as
administration, security, relief, resource management, pacification) of
overall versus the private sector.

Some of the typical simulation model for the non—military operations in
the exercise and training domain, there is civil—military operations model.
This model, in conjunction with Taeguk JOS(Joint Operations Simulation)

model which is used to exercise and train a theater level joint operations



for commander and chiefs of ROK(Republic of Korea) JCS(Joint Chief of
Staffs), is the theater level functional model which is simulated the
non—military mutual relationship between friendly forces and refugees,
war suffers, the personnel of governmental and non—governmental
organizations, international organizations in the liberalized area at wartime
focused on the five principal features of civil—military operations.

Generally, the major components for development of wargame model is
consist of scenario management model and specific simulated functions,
simulation engine, databases, common operation picture, after action
review system, and linked interface system. However, in this study, to be
constrained in the wargame scenario management model, a study was
conducted to design its conceptual model focused on a field of
non—military simulation.

Wargame scenario management model can be generated and modified,
deleted non—military scenario interrupted by exercise instructor controller
upon quantitative analysis of the mutual relationship between the friendly
civil affairs units and residents in the liberalized area at wartime.

According to a trend of modern warfare, it is getting ambiguous to
determine the boundary of friendly and enemy forces, the armed forces
and civilians. This makes such needs faithfully to study on non—military
simulation that reflects research various political, military, economic,
social, culture phenomenon etc. In order to study this, there are two
problems to be solved.

First, there is a need for research of a wargame scenario management
model focused on a non—military field that affects the change of civilian’s
mood through the conceptual modeling analysis of -civil—military
operations five principal functionalities in the liberalized area at wartime.
Secondly, it is necessary to seek a methodology of rule set generating and

optimization techniques for wargame scenario management.



In this study, by exercise instructor controllers at the time of
non—military simulated operation who is random to intervene, a study
was conducted of the design proposal of "wargame scenario management
model" that is able to support creating and changing, deleting a scenario.

A methodology of this study is to utilize the literature research and
modeling tools, optimization of fuzzy logic and generic algorithm,
applying the method for measuring customer satisfaction.

The components of wargame scenario management model is consist of
scenario editor, rule set editor for scenario generating and scenario
processing tool. The main function of this model is to edit the rule set of
scenario generated from the situational information in the battlefield. Also
based on the local database it can change the default scenario
information, and can generate evolutionary scenario, performs the
function of diffusion throughout the exercise audience.

In this study, there is a need in near future for additional research on
propagating reports and on combination of messages that are generated
based on the mutual relationship between regional civil—affairs units and

civilians’ cooperative mood.

[Keyword] wargame, non—military simulation, civil—military operations,

generating scenario, rule set, fuzzy theory, generic algorithm
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