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A 27 oA wWiFd H YAZEZA AHLAAER
A 142 3XAo|&(Fuzzy Theory)

L A2 B9  H58R

oA (fuzzy) @ A AR E R, AA B ol Folrh
w4 olge wHAYe] PP FUHHOR B o|ROR A9, F F
3 ANE GEel TR 9 Ade SRE Aade AT
Stk BE AL A3 92 3Hs TR oy wmele] nat A
o AFERE MY 2o %, 5 Aol oulE Luzs selsie] o
03 AR FE A4S @t A wast 2d4 A9% Y
S FES) WE AES BRE Axwe) A7t WA Azgel o
EE WA oR2oRA ATATOIY A4 st Wrel B
A A%l gk Yes(l), No(0) 502 e 4 9 UAEE Wyl
bt o= Rm obd Fprde] FHerg o] HFolm, 55 HJuAY
g AlolRokel A Aurl gusith wE AR FoAE 2R A%

2}
Sa) Az Aoy, SAAARA, Slew S0 S8 285}

3 glom, Aogstely miAEA Y §8 % A|EH Il Qlthe)
e 3t
s}

e 94 B 43S BT W AFHoR FE2 ASHAT
A% Fol WY w7k & sHEol 0% ehu s Ffolth et U]

A =48 agE vepdidota & 5 ok B2 olwf ofmidt wE<l
‘w9 wrhel omzh Wl e 9lojof gt

Aol &2 1965 M= W EE t8te] Lofti A. Zadehel ]3] A& &
Mo 8 2 FolA S A5 83t & ol
FH A7k v S=EhAl AZskal, dekE HFEE wEIA she AEAT

6) http://terms.naver.com/item.nhn?dirld=113&docld=12153(73 A 4 2} : 2010.11.29)
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—~_
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ToR
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Crisp set

. Analysis and Design, MIT Press, 1998.

Sh23HA}, 1991.p5.
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g PX)—[0,1]13 2ol P(X)9e Hael [0,1]19 #e F431H
A mhr) g ol H),

gt e ze

=
(monotonicity), 1<

4G
] - 1

A A Z7A(boundary condition), ©*A

AJ(continuity) 2] Al 7FA] 23S wEslojof k)
o A=A

g(2)=0, g(X)=1

PR

If ACB Then g(A)<g(B), (VAB € P(X))

A<
e

AiCA; -+ or AjDA; -+ (AIEP(X)), then limg(4,)=g( ;

A e ez

1 AoR dxAdxozH
74, o] st}
g(AUB)>Max(g(A), g(B))
g(ANB)<Min(g(A), g(B))
g8y JAXHEE FEHEY JPHAS WEEA] Ferz F Y A
¢ B dHF AUBANB=0

3 2(AUB)E ©<9]
2(A)+ g(B) S ol 7+ #H

sto 2 & = glth Sugeno= M U4
o] HE2HE o5 P =

A3} e A-HAHEIE

ANB = o
AAAREAN A N 2 ARE Bl 4

goAgaAE Yl o=

9) M. Sugeno, “Theory of Fuzzy integrals and Its Applications”, Ph.D. Dissertation, “Tokyo
Institute of Tech”, 1974.
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2 Aziel weEk vl 4 3 2 MR OE Ao AXHRrt i

If, \>0, g(AUB) > g(A) + g(B) = ¥4
If, \ = 0, g(AUB) = g(A) + g(B) = 7t¥ A4
If, N <0, g(AUB)>g(A) + g(B) = WAA

719 23 ol A > 0 AFoe A5 (super-additivity) 9l A 7}

=, olulel = % A% Ask Bel BRIt BREel 454 do

HoAY = FEA 4
AE dESFL QoA 74 L=E5S S nHsds W dF2 o
LA2ES MER uHRS W FFE G v 4
A3E 7HA 2

AMAAHES X=(X,,X,,..., x )9 AR SFAstd vao A 2
a, A71M MA> —1,A=0)#2 g(X)=1°l2e AAxHoZRE

8 % gk
g({x xy, - x,)= | I (1+2eg )— 1], A+0

3. YA F&(Fuzzy Inference)
FolW I AP BEgog2RE =gHor gEd A2 Al
Aoj= HAS FEolgta 3tk Lofti A. Zadeh: 71£¢ F8w

HA o Z& ALt ol=d= A 5 gAY FE2& Ad=HA

T

rE
o

=

do



¥ 5 o AAFES Ay HAFE Fge <Y 21>

2o A E ez FAY WEES HAFE HAHola, HYow HAT

A 357 & (Translation Rule)

l

o A B (FZ50] 7P )

l

% 773 (nference Rule)

l

22 (F2ENE27IsE ED)

A
y

U

@E Edd Az e A

<2 2-2> HAFE9 A

U

4. ¥ A A& (Fuzzy Integral)

Akl HA AL AR vt F, HAAAH TS HolE n|e
Uk SHAIRE ofgiell AlAlSk= Sugeno ¥ A A3, Choquet ¥ A4 &2 ¢
olo] IS 7Y W 7} GrpaE] b e 3 A A X (fuzzy measue)

5 Tt WHoR oAbEA EofdA fE&stth o
e TFA] AdFES HGrke] 9 e E HAAES 9

h=}
F A9l WHlol+= Sugeno ¥ A AE HH 3 Choquet

oele] BEAZ Xeoll date] AXHE g P(X) — [0117F Aese] o

10) ©]

o

4, 00%, (AR U 8, , AL TEHLERA, 1991,

)



A, X2 Ao prgoer s 3 [01]1S 9o = ¢ h o X —
[0,1]e] el o] vk spat. olml A(AcX)olA el g ho] HAH®=
gol 3t Sugeno®] A A oA} o] Ao Hut

/ e = Maz(Minlang(ANH,)), H, = {alh(z) = a}

= Maz(Min[Minh(z),g(ANE)])

Sugeno®] HA] AF2 ofWl Ujio] oyl &&Eo didiA HrtE =i 7}

:
BAGR FAEsl Fol7t A W olF BANEG FFs=d ol§d
LX

it}
rlr
ol
N

N
H

2
=
1

+ ot B9, AAAEe Fane waol A9
s ALeE 4 qlehi

2) Choquet ¥ ] 4 &

ol HEHT Xl ety AAHE g @ P(X) — [0,1]17F A olso] <
w, X8 AgFdeR du 7 (01 Ao H= B4 b X —
[0,1]0] A<l o] il 3FAF h(x)=>h(x2)> -+ >=h(xy)elzt & i, AA
=X)ol Ao < he] HAHE gol g Choquet HA A& A& oo}

2ol 4 Hrhw

53] AAHE gO7F 7FHAY W, Choquet H A4 &2 B39 7t1+F
ok hOF B7Hd 5otk B71A], gOF B7hd5o]l AAF 7k 7] o5

(
A5 % FLEGD & ) o5 FFHE F8F PO AgHL

L]

rr

11 o] 38, 245 AAA.

12) W.Pedrycz. , F. Gomide, op.cit., 1998.



3) Sugeno ¥ A A3} Choquet ¥ A& &2 vl

o] A7ollM= A HAAAE W T Choquet ¥ A A& WS AHE35t
712 3%t} Choquet ¥ A ## WL Sugeno HAXEI}= ] A%54
¢ ALAARE Fote]l HrtE S 4FSs MAE ARE Aty Wi
of Min-Max <4HS S8 A4FstE Sugeno HAAE W vls] 54
ol Prisso]l AA A FFS v A= A= A veF Frba s
o M7t Bes Aev vsd 23E WER AN HUbR R st 4

13) o] AFIAE A9 H

N S
N
ko
[
lo,
o,
N
N
ot
I
s
w
=
o
N
N
ot
I
lo,
AN
i
N
N

A 22 gAEA ALAA DR

JarEA A Berde) Adxt Ye, WS dAs] Ad de Cdl

oM e AR AJAAE Aelstaa ek ok gAbEA A LA

of Wg Aol Bad olf WA FA CAAA THA ] A7
Ax AN ADAAN e A A Agol gl7] WEoldh A

!

AAAAA Bokol dF 28E BE FARTE AR F FAL £
st AR L FRRE AvHolor @k CAVIE A o= A
gAdo] Ha AbEEE A ALAA Abdel FASEE BN 28
b A B 9L Hold
JAMAA A Y-S fe mejrde] Ag= oAbEA AdAA ek &
7} =

2ol wel 249 Aot wepy TAsE Lo

H

13) AW, "2e2AdE AS57229 AX7 Fegrh, , Ae 0 s, 2002
=]
R
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1. A2 A LAA He

AAFAA A DA A e d¥kAQl Aoj= AR SJAbA A
8= 3= ARE AFse AAR 94 (Operations Research) 7] H,
-‘ﬂv‘i‘—@'E’_%‘ FEWY T 7S AREste], dijkEA 9 dEe] mE
& AFToRA AAAS Adst= HFE 7IRE A A o]
ok CAIA Ao A o SJAPAA A A A= A AFS w71 918 A DA A o]
| AR AAl= ofth (HE A Al~"F 2 A A &5
o A3 Aol AFor FYPF = AAR A= F97E Ak ofFg
71%5S st ArAd XdS Sl FAAA A AsstE oA}

A4 AN D 5= gl Aage AFwe] o Fol7] HFolrh

AR ALdAAL] Tl &= A S| FEe weh & Aol rt
SR gk ARk el og vob W FUt e Alshs ALR T
otk Aol A=t s, 7 HekE R AAR sdARE AAD
T olof ok AR AE Sk = AREARe] P e ofyel #3514
Aol F5F, AA7A ] AAARE, M AR R U o AR 5 v
S0l osf ofabdA AQAAA L] Melet V5ol AA AT GEF 230
A sqxdE S5 7 e AAEAXNLAAE TS Aol §-7

2. AdALAR A LAAY 2o
oqrtA A DA AT AFF 2 FE] vefe Fd A
2

o Bt} T& et ANSE AL Brbsath 1

AX ALJAAE A& CAAAY T2 sHHF-AAZ x3sta 9l
A5 H 2 R JAIAAHY =S = F AS ¥ oy 54 g3
ol &= KT} ElF3t JAEAAS T = e AHESE AT 5 A7) uE

o]},
YE A FAHANCW : Network Centric Warfare)oll A &=2o=2 *

e e A&sn A9H SapAgelth A% ol Azl Hu
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ABSTRACT

A Study on the Threat-level Assessment Model

Development using Fuzzy Theory.

Jang, Dong Hak
Major in Industrial Systems Engineering
Dept. of Industrial Systems Engineering

Graduate School, Hansung University

This study introduces a threat level assessment model adapting
Fuzzy theories in order to help make decisions for better covering
quantitative factors and qualitative ones together. The threat is
classified into three major categories - one resulting from navigational
condition, another from target vessel specification and the other from
external decision environment. The threat levels by each category are
examined by a fuzzy inference, and its corresponding weights are
assigned via fuzzy measures. Finally the high level threat measures
become integrated via a Choquet Fuzzy Integral method into ultimate

threat level indicators.
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