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Abstract

The amount of cargoes and fishery production have increased
continuously during the last decade due to the great growth of
the Korean economy. These increasements have made our coastal
traffic congested, and the future coastal traffic is also expected
to 1acrease considerably.

The increased traffic can be a cause of large sea pollution
as well as greater sea casualties such as properties and human
lives, which could result in a big national loss. 1In order to
prevent the sea-casualties aud promote the safety of coastal
traffic, the Vessel Traffic Management System (VTMS) along the
llorean coastal waterway is inevitablv introduced, But, the
precise evaluation 1is necessary required prior to the implemen-
tation of VIMS because this system necessitates a huge amount of
buagets.

This paper zims to propose the model of evaluation process,

but the evazluztion as to the urgeancy of establishment Is not only

verv compilcated and fuzzy but alsc affected by the subjectivity
of humaun. Therefore, fazzy integal is adupted as the mathematical
model of evaluation in which dgecisicn-maker can intervene by
making f£inal decision considerinyg the calculated membership-
function .,

Four aspects, namely.  the frequency of sea-casulties, the
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traffic volume, the frequency of foggy day, and the complexity
of waterway are selected as the item of evaluation, and the
fuzzy measure are applied to the evaluation of 8 candidated
regions such as the adjacent area to the port Inchen, Kunsan,
Mokpo, Wando, Yosu, Pusan, Pohang, Donghae.

As a result of evaluation, the priority as to the candidated
regions is obtainded, and the following prior execution regions,
namely, the adjacent area to the port Pusan, Yosu, Mokpo &
Wando are selected by considering the present situation, but,

in the long run, the VTMS should be executed in the whole coast

of the nation, through the cost-effectiveness analysis,
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Table 3.1. The statistics of sea casualties (1976-1985).
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Table_. 4.3, The value of Fuzzy measure
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Table.4.3, The value of Fuzzy measure
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Table 4.1. Identified Fuzzy densities g' of subjects A & B.

& A B
7 B 1 8% i C==0.9 A=-0.5
0, 0.6 0.55
9, 0.4 0.37
0, 0.2 0.15
6. 0.2 0.18




521
B AR TREHHREE T Mo

s A s 3 el A 10 4EM (1976 ~1985) HhRE RE HES 4
Mratd ABl2 FErAB4AHE £ wEHNE 2o o] &
ofshid, Hyrt M FEAHEE b we e A, Fabrsl e fEiy

BAgMel Y, o SRRl 20 U2 AwAME st g

3.2.4. #Wsel ®MWEEM

el SiHrEe B#Mo R JWwstvizh e ool AFEHEAC
L, MR WP, diskel MEE 3 B8 Shikio =Y
M AT 2] M EE BRStd HEBMor  wvrebis LA S I

F bl gtk

Hoofggmel s el @M e Sgeig, Sisich, 2%
b, ovrgEstobek e g vbA el AL osta 1 B (degree)
Hoab#sted SR sty

Uuk o 2 Fuzey AN A olfsr  GEMC KBRS menr

bership tunction 0.2 S#faste] A} 8380, B fragg o]~ vpS-vp 7

o] Taoll tisl membership function b3 H#EAAH AgSEE
o SLobh U s B EEG ) = 10, h CEFS ) 075 h (W
RS VN B R S G S R

op el Hkel W kel BHEEME S Wi ey FHTREY R it 3.4

Table 3.4. The degree of complexity per area
g p y P

T
) - B i . N ] N T T -
I 54 }' f-} i Ak Jﬁ 5 ¢ ! & o 4 l,!. AL B s ,H

H‘.’yl. Lﬁi’: Sp A ] "'t:‘ oor by | e g i e e (; . “.,_bx'- »P‘ ©
UL Ry 3 i il T U v VR R

. I TP T L I B T
LR TR SR WL TR 1 Rt

t
o [ i i
BOMEVERLEE| LU0 | 075 0 1.0 1.0 0,75 ) 075 L 05 | 0.3
: 1




528
RERFEA® KB WK F108

dd, 124.19 BRBAEKES 27, TAFHEBRS RET Z
S mEHHET JMF FEY AEAHLZ A4sn due RAE
g & o, 1 tgol Z@Eelw <IABERE ¥ MBS A
o & AHmoY, AT MELT EHIL UL ¢ F UH
de RS, BETAETHY F8T Hmol “HES NAKEAR

2 WAAZE A7 AtE Fe AAE e RET AEE
th

S

fdn g + 2dg Rol

4.2. HRBIRS BEeFRA

41004 BEQ HEEEZ ZRHANe=EZ, HAHY FHEMES <
h

7l YaiM e, HeERY BER ()8 k& EJF U h&

b BREDE, 3,289 EFERERES AU HES #HPIT L
#=7h Ak we] WK E S membership function 8 3=
Fwe oAzt ded, A HxoMe e BEXE #EAs
Nz @g B {EEe FEFEHA st KREER M=

8) o=z,




@] TREHNSRE FHA Wt
artow & I

§.2 52 (1.2) 2% &

529

(o]
e
=N
[\

o] At}
Table 4.2. hi-) Degree of 8 areas
R N | '1 ! '| l
pgugiimaiffwﬂéipeagﬂ% RN
N JF i[ T _ ,_'iL.,
h(f,) | 021 ‘ 0.12 } 1 26 1.0 0.23 ‘\ 0.11
' i
& ‘ | ‘%
hi#,) | 0.4%2 \ 0437 | 6.727] 0.796 | 0.987 | 1.0 [ 0.23 | 0.13
. S o
h(fy) | 1.0 | 0.86 | 0.0 0.38 10,57 | 0.49 | | 0.27
h(d,) \ Lo |05 |10 10 1ous 1075 l 0.5 l 0.3
1
o Lir mww EEEHE 9 mlsudiel ®Eelde.

g
B

EEER HY A g meln gla, 54l teEmEiR g 45
U stk WEsh) ojule BER F WS goli 9o
A A AR E Leoht B 01T B RS SR 387
Wi @) BEMEolchiz  @iel M I, R ol iRl 2 Y
SRERY IS

1 i L e e sl & W AR gelshd,
o4 a ko



530

BEGEAS KW QYK B108

3.2.3. MM EEABK

Tt BRI o= 69 %7t 49FE TUA e Mg
UREMez ddsta gloo, BEREY BEMY 7Y S
24 %ol St o} BEA obhwra w mse Al b 2
BEastd 2d, B8 21 A= b#9 BE Az wAsw H
BAATY, BRABERE= 5 A9} 6 A} o]y dolvbe, B AWEEE
848 9ol Uojum g

Feuve 2@KEs o = 4, Avd oz mpHus 75 2
HBAN BEF AF 2= BFol dod, 2EwMoz: K
#, HEAR 2 SSoEpge = 731tk

Table 3.3. The frequency of foggy days per area (1976-1986) .

B i | o |

. Pope 3 405617 (89 ]10]11l12|as
w21 (2 s [ ]s ] HE
N | | « |

F e 202034“65%7190251&281624SJ
= A ‘ ! i

gﬁﬁé 1%1@25H034h44ﬂ243ﬁ5234%932
2 ¥ o [ |

R OJN2“2H71J294113181ﬁJ509Iﬁ
g = BN I | 4
il OJOJrﬁﬁﬂP56J33OJOJOJOJOﬂ1A
O:i _’Tk" I [ -~ Y
e OAOjPAPAPm5ﬁ7QOJ0AOﬁOﬁliZJ
= A4 _ | ‘ )

ﬁﬁﬁ@ O&OJlﬂb5b1655ﬁ02040J0105lﬁ
g .

wwmm | 0-010.110.711.010.8/2.312.10.7]0.6 |0.3]0.7/0.0] 0.8
5 o1,

Egng | V-2 0-3]0.111.4/1.912.213.211.6]0.6 (0.5 0.1 0.0 1.0




531

®RE TETHESRR FHEY W
Aoy, QbR o EEHSR S His #Maert BESO @Kol
o H el Ko s 2 £ gloy, ¥EEMS FEHRE G
F
b sefuEr R A4S, PANEER, d5nkER, S5ER

+

A7 Beomzg, o] do o

Ol
r

Vel BE a= 0 58%E KA

mE R SEXERBES 2 dAAHd BHYEHRoZ Yook & A
olt} aeiuh, BHAAYE BASE doli: @ B Ty

A c &) ‘i‘n‘f‘ﬁg _’;:

Al W, RARBAP 5A4E BRelor @& HWA ra
mong ., oledst HE meEd WL BEI A o Hz

o

fo

bogdeleb @ dem Az

e



532 BEBEAE B Q3K F108

As5d & ]

I

A HuoNE AU BREERY BHLBEHES FESZ A8
of, AMAHE, BERME, REMRE L Ak e 2y
of, HEBEME AVERER, TVHEREBR, TLEBER SZERE

0

B, ASERER, LALERER, THERER, TIHERER 84 &
moz EHsn, HEHAK AR, MNBLAK ¥ BRS HE
#e FEHEAoz Brsd FEE FIAT

ZEZYZNE, FEEBY BEfEE 2 FHA THEs AWy E
EaAS RSt Fuzzy RS HAdAoH, BeFEMER,
FHERS SEBAEE o33 2ol HRHGAH

1. BAERES

2. AFERRE

3. ¢ERBRE

3. EXERBR

5. AMERRR

6. TAEKIE R

7. THEWH/BE

8. TaEmmER

olate] KRS HLOT EEHES B &S a=052 &3
g AL, Ai1xPoez FAERER, dFLERR, ¢ERBRER X
ZYIABERS HHESKoE v o ZEIIG: FET AU
Ayt o2 IREHERS RBEHMBEE, KKK T BB ATH



S}

}\\

&k
o

5304 o1 L2
#6178k o

i TREHNREK HEAN BBt
1 FAEME

N

celsti

RS

A0

2 BB BRSNS

BH-ERNE

=
%



534 REBBIEAS KW MK Bom

2 £ X R

1) FER-BRE REEHY /5 2 o HEHKES WY B
%, BEAMBEGRLE 91, (1985).
2) BHEE NoXEY RS A TEI), 29 FhE, (1985).

3) J.V. Sigforg,et al » Project Pattern, IEEE, (1965)

4) H, Raiffa ;Decision Analysis, Addison Wesley, (1970).



533
@RS TREHNRRE FHEA Mot
ohi= 1 SFEHE S doste doR HEREA BHANxdses 8
AEb B ClY Askel wiskdr ndgh Ao BA-E@afe BE

0 mfistel 1 REWSR AWY BB} AY



534 WEREEAS LB Rk B108

2 £ X K

1) FER - -BR&, BEFEHY oK 2 1 BEEHEEND BY W
%, BEMBREGHRIE 9 -1, (1985).

2) BHARAT M B v =74 TEI), == Sk, (1985).

3) J.V. Sigforg,et al ; Project Pattern, IEEE, (1965)

4) H, Raiffa ; Decision Analysis, Addison Wesley, (1970).

5) T.L,Saaty ; Exploring the Interface Between Hierarchies,
Multiple Objectives & Fuzzy Sets, J.of Fuzzy Sets
& System, (1978).

6) BHRX ; Fuzzy HIE ORI & Fuzzy Bkt 22— >0 §UER
B/, BN EpHEBGRHRE 9 -3 (1973).

7) T.Terano et al.; Conditional Fuzzy Measures & Their
application to Cognitive & Decision Process,Acade-
mic Press, (1975).

8)FEEE M. XY —FBROTArTY) Xa, BHRIFAUEBHEHEG R
% 16— 4,(1980)

9)FEE A, 2t — ) —-FEO =5rt, AXRFHUEHPHEASESHE
17-1, (1981).

10) Fiacco et al.; The Sequential Unconstrained Minimization
Technique for Nonlinear Programming, A Primal-
Dual Method, Management Science, Vol.10, No .2,

360—366,(1964).



BRI THTHNERR ARC W P35

11) Fiaccoet al. Computational Algorithms for the Sequantial
Unconstrained Minimization Techique for Nonlinear
Programming, Management Science, Vol.10, No.4,
601—617,(1964).

12) BEEATAGRRE, (1976-1985)

13) mEEEER 8, (1987)

14) PERES, BEBLAERRR MTRMATHTRAAAR, (1983)



536

sl faiErEe) BIE M
feEol B3k e

A Study on the Prediction of the
Ship’s Damage Stability

F i

Yong Lee
............................................ < E :i7>
Abstract 3.1 A uyy
1. 4 & 3.2 298 A3
2. ol & A4 4. | EAAT AY A M AE
2.1 &4 A 44 5. 4 &
2.2 B A5 Ay Fudd



