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Abstract

In a preliminary design available information is limited, so it makes attractive to rely on the
design cases of existing ships to design new ships. In this paper a prototype of the
case-based conceptual design system of a ship is developed to support systematically the
design process. This system not only generates design candidates through a case indexing,
but also determines the priorities of the candidates by using nearest neighbor matching
algonthm. The final solution is presented through adaptation process. The validation of the
system was examined and verified by applying to conceptual ship design stage.
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Yo g HubdAeAel JgAdAlE HFe
S7zYd }E FAANEE A3 dAleth
a8ju AA 271 ol 7Fs’t AR}
o) A=) Tl FAHY FAF AHAH e uig
o2 AAM gtA ¥yt e AT 79
Hoy, AAlzte] Adol 9%t Exr) Eu

2 Eo] oleld HAATAE aHHes 27
of X|h3t7] A AAR} AEA| e 712§ A
218 Ho] Al stm UtHi23451.
v 714 gol o] gH gle AN HI
H(Rule-Based Approach)2 22 ¢l AR 7]
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2.1 Data Mining
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dated 2 oo H3ge AALE FHIA e
8lay, ol ANE FX& AWTFZ(federated
architecture)9] G7% 3% vt JAcH13].

2.2 Ateliz|Rt "oy

3R gFE o8 HAFRY HHe &
MM E A vt o] o2 71x] BAHE 2
I gl Aol Aol oleid EAE sids}r]
A Aoz B =FolMe AL 220 9
g AAFE Y R A o9 233, A
B 710% HAFTHE HEe FAHHAE i
&7 98, HE7Hel A Gk AN
2 Azl 23 AAEe] ¥-8(Adaptation)
718E AdEAE olFA Feo=A A A
ArE H dbdsia MEolele g
St AAdrE A e HALE AAT 5
JA €k

2.2.1 AtRitjols 3

Alell@ A A g T o2 o] RN o
W oz FAe] 43 (Problem Situation)® 17
o] #|Z@eHSolution) 0.2 o|FoiA gt 2 o
TFoME AlelE s M M AET &
Ao s siAauete W Y FAHLAE YR
o] gdstdcHi4l. WA FARFEIY AL 93
A AHEEE Title? Description®] 03, A€
FAALEE wgoR oy digEs o] &dhe
$A &9 BASR= Question, ©]EA gl dof
A #;ME AF F= Answer, Actiono] LA e|ch
(1) Title

Aol AHEE AlelE FEsked lojA
Title2 Az Mdte] o] o= 7Edlgrh
(2) Description

Atdle] BAL HAAAE QRlezA, HEFE
Bulk carrier, Tanker, Container carriere] Al 7}
2 ek o] HEe pEAE Feulr] 9
3 gl Aol o] Rt
(3) Question / Answer

FAREI(AEAIFE S FAFsle] M
7 & AHEHE 2] Qg Ao ARE T

ox M
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e BAEC] VleHw, orldle dF9 a7z
A& ollie} 2 7] BAE0] 7lsdh

- AsFHDWD)

- 312 A2H(Volume)

- 4%(Speed)

3 Buk camier Aol WM oS g2
ol upe} 7)&3tHTt

~ Cargo Type

Grain
Codl, &

- Crane %%

~ Builder(Hyundai, Daewoo, Samsung, Hanjin,
=)

o7\A 2} FRelE Faxe ue JEAE B
At Abujol o FEE ole} L BA
gD Folx A9 EYXES vty 7HF
28 1T FAIEE HrkehAl "t
(4) Action

HZE HdASE Ao $4HZ(Ship ID)7} 71&
A}, ol9) A T g wiel dlojgujolx
ZHE] AHMH] AHA v ghEo] g
AZE.

A AGHAE A FER @ Ao o4
Fig.1o] vehhgich

fallation (YeaMo[ 7~~~ """ o
builder fHyundai, Dacwoo, Samsung, or Others) 7

Fig.1 An example of case-base for
conceptual ship design
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2.2.2 Atell Q1H1d 3 BB dAIER MY

CBRo|& 94 AFd whel o] AZE ZA)
7t Foid w AA FARE ZAY] siAAEE 7
o I YL A3 g FozH N
A AEgY HEAS xgHoz mFdux
k= A dgelty.  webA CBRY A=A
S fEME dd M2 A FARE A A
HE A Foke & glE A9A uhgel B
o} wip Festn] AddEojol FrH15)  Aub
o /hgAdAe] CBR 718 A &8tz stA =z

oAl FAFE O 2%k dAete] ¢4 =971 AA
Ho gk AxAubs 723 dANES 2 AR
2te] AAL B (Adaptation)d] AZBHh o)
Ae 71AIgy Foke) MBL  (Memory-Based
Learmning) 71H& o]-8sfe] AuldAAl ARREY
| Fgxpuke) HAE dga)7)s dhiew Ho
3 tHi6l. MBLE &5 dAE A&stn &
AE Zojol & uj= EA9 v|&d qAE vlet
o2 ANE =F3 Je gunoltt Fig2s
AFA Xo] MA a7FA A fix)9) 7+ 213
Mol FzAMutog AL 7153 B9 28jn A)
2 AAE Mu go] ¢x18 Jehz ot a8
ol X1, X2, X3, X4 o ML s A
315 3HDWT), A& (Speed)ell w2} &pAle] Fz7}
A8 JHAE 998 A ok & = %
Zto g ALg Jhsd dHerl e Mulolm
X4E A& 917s AHukels & 4 k. 44
A qle X1&, @28 X2, X3& FzAuoes o4
& 4 Stk ol#d whyol 3l Ao AlE
ol dAle S

MBL®] 358 A A" A &3 3
+E ol% 2o kemel YA AR
& ARS-SkSTh

S(x,)=11S;(x, q;)

o714 o]&" HAEIrE,

k(d)= 1_ l__dii]
1+ e °

ole@ Alamols 4ol sielulE] gre) wst

q1

q2

DWT

Fig.2 Indexing by MBL
reference ship

Selection of

of W& MBLY FHFEE Yolry] &M
correctness(8h52] AFEA FzMduwtog 71z
2] dolop & AL 7HFEANSY completeness
(FxEAe g iAol & AL A=Y
F 7k #3AAM A3E ¥ wEtgh. Table 12
t=-0501412] s gto] Wale] W sFTE U
AT A & F dKo] s gro] FHgl
W2} completenesst Z718HAIRE o9} H]#|Ee
correctnesst A4S B 4 Utk EE H3AH9
g o] F o] BF £ H$E = otk
28y M2 & FEe UYehls ¥ R 2R
g WEATIE A gte = AL YHI} F
Az AZE. & dAFoME o)3d AFFL 1
At A4 ge wigos A s ghe AR
Ak

-

Table 1 The comparison of correctness
and completeness according to S

s & correctness completeness
0.75 91.94% 4790%
0.6 92.86% 66.55%
05 81.82% 75.63%
0.35 57.14% 84.03%
0.25 44.96% 89.92%
0.1 35.76% 99.16%
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2.2.3 AR 2ft MHAlgER 4 &9

a3

Aol 22 R el FE2d FAME FREL v}
gog mjyIrE =t Foih EAg) ojx
A FARAE HrlEop gtk o]E wigo®
AAFBES] fAME Rz utet 4 ¢97t AA
Hoj HARME AAEA Ho dwrdow Al
o M 9 4 &9 AN AP A X
A dxrel BYH A, aglm o] F szt @
A2 AEH-72H a2 FEE ¢ Joh o
ZIE 28 "Ea $Y FolM Nearest
Neighbor Algorithm& ©]8-8}] 4A|FR2] 4
o9E 243 UHe AARssc17),

o] Bl A Foixl FAlo] tiais e A}
dAE ME ASshe BEAHE7Y HRE il
85 me} JEEXE Fosta, Afre] ule
He7h Folxo] ojge] 3o FAMEEE W)
Al Aok Aol AdE HelMe 2 BAE
o] Eljlel wet 7 WYHe tE2A shed, =24
FAE](Character Type)®  4Xe})(Numeric
Type) 02 F83AE 2 A7olA AHed Bl
< F2 FAE]S 54XE A8, Yes/Nott
g 2B Aol BEARY digt AR Bt
Yehte g oy AdgeEta] gzl

At BEAX7E alg FEEE ASs oA
globete F A A7 A4 EgL, H
|5 F 7 Alele] HEAE yEhlE Match
Deviation, 12|31 #22x} 3849 59 23
1 29ld 93 AAF:  Fig3e A& sk
TAHEE Aldbehe delth AriMEe HAsew
S 0. HslR HEE B wE HAE 45 Y
54 7EERIE 10, dolB4 A E 2R
AgE Al dduke] XM4o] 15 kEolnl A
HA&o] 14 xEY W] FAIEE AXES Aol
AR F5E 98 AHE PAske 4 B4
of gt FAREZE AR 7 BAA]e] 71X
(weight)& it 2 Aleflol i FAMR =7}
ofefel o] AR olEA dojA FAHE
T A3} so] o] &gk

KGEMEEERTE 5 35 & 5 4 9% 19984 115

AL

+1o T PPN

+7 PO

o 12 51 \7.25 B42(vs)
5 10 / 15 \ 25
22 e b

Fig.3 Calculation of similarity score for
numeric typed variable
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Fig.4 The results of similarity assessment
for all cases
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o
Daewoo, Samsung, or Others) 2

Crane ] 7

Carga type | [Geain of Coal) ?

Enter the Ship Speed{knot] ?

Enter the required Volume or Specific gravityjton) ?
Enter the required DWT(ton]?

LBP = 315m
B =5m
D =26m

Fig.5 Presented principal dimensions by
interfacing of case-base and database

olg]g FAMA e off Al#Hle] ¢4 ¢HE 2A
ste] 1 Alele] MM Bol sldsls A 543
diolEl & ulolelulo] 22 RE hxsle] ARgA}el
A AAHA Bk Fgde A%E AHlS F8A4
Fg dvlolHulo] AR e Fxsla] AAF oot

2.2.4 MEHAE $I8t Adaptation T2
*}241-4 FAHE E ols] 4 ¢HVF & Al
BE 3ot} stte o]Ae] Foixl EANR
1 Bt 2E AL oplrh  wEpA Folxl
Pf*ﬂ°ﬂ o= Hgo] dasioh  AdRte] JgAA
= AR o sk AARIAE] A3FE v &
o] 7] W] &8 Al ARE o83t
S3be AR @& ZAse ol Hast
olZ $3 7 AwbAQl whdo]l AL ]
olBHlE Mt AYPAE EFde Aotk I
e g2l ulste] AA dErte] Fgel 4%
Azt dHez At A97t gtk oY@
Adkes AGHEA A7 $2H0 Auiegs
2 e BF vk ol @47 7] dE
olz} Aztdrt. E E=RAME XAFEd A%
Adaptation & Tt Adeld FRiidtel
ALE ulgto g FHPH 228 F3 A HE
AL ANEsgtk Fig6e FEF A& ug
oz Mg fAREM(RRAEhE o8t M

n—l— A ]
e FR35E 2|41 7)4k

A7) 9

o oo o ¢

Fig.6 Knowledge-based adaptation for the
determination of principal dimensions

adaptation® 3 olojtk. 2L} o] BEL X2
Zof B2 oggo] sl 4A dZsrle= o

ol
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3. AtEIZIB JHEEA AL
gt set 7Id

752 9

ALZ|9 TG A A 28g FEI] HEiM e
Fig79 Zeo] /NdAdA §8 Z2a3, d4& £
FQAF FA, FHEHY, THEY HY¥E &
AN EE B2 ’éx—i"‘ﬂ tjo]Ejulo] 2, AlE7]RE
F8 5EF, AR UEHEelx ol API
(Application Programming Interface) E&°] 88
sttt AEAA §8 oo AR UE(H ]
2 AF7|AGTY AR ST EATAE A A

Case Base Reasoner

——

s

Case-Base

>

Mother Ship

Database
e

Fig.7 Configuration of case-based
conceptual ship design system
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ARIZIEE £ 7[HE o183 AR 44 B 4w
1994 3714 5z 8% Habg‘yﬂxgzq. A APA} A
H(CSDP) 7ig Algle F3l 7ide BASCON-II
BEEE ol on, Atrwt 8 2EA s
e A AFEA7] Wl 471 E= AP
Egol s} Addtuat gt

3.1 APIE Eft Aol Ef

59 FiE SlEiA B dAFdAe
CasePointzhs =75 AMESIHTHISL  CasePoint
& o83 APl X232 Remote Procedure
Control(RPC) Z2EF sidesr o]Fojz it
% 58 RPC Zeto|dE9} CasePoint RPC AH
7rel A¥mgtow APIZF 7AECHIg)L LwHy
oz APl Z2ade Cz=g Iy 273
H-539 Callback, 28|31 Update F-#o2 74
th 27|88 fEiME WA S8 ZZ oA
RPC M9 g8 &3 = ikl /A
(pseudo} ZL=x th23} Pt}

begin
initiate a RPC session with CasePoint
open a case base set description
(using application data)
search
set answer to questions
(using application data)
search
end

Callback® -8 Z2IHNH Bl Foel of
2} CasePointollA] FAI=E Al#vlo]| A28 E o
Mol g ¢4 Zzados sHEl Fu
Update 42318 o] g3jel &8 Zzag )
oA HRE FAUY ozl Uiy FAEZ=E
che} 2k

begin
for each question
begin
get answer to question
set application data to answer value
end

REEMEBEARE £ 35 F 5 4 9% 1998 118

MEEA X@ Al AE 115

-,
i chaxr *callbackho:t

‘ PTOPIC pTopic;

Ml if (RegisterChservar()){
pTopic = {PTOPIC)calloc(l, sizeof (TOPIC));
pTopic—>kwlopic = KW_SYSTEM;
if {Initiate( ic)¥ {
if (callba st != RULL)
CallsetCallback (callbackhost) ;
CallNewsSearch();
Mmmnm-()
cnnmnolcription("nm )
Callseaxch();
Mrormnlqos()
ChackrorMassages () ;
Callsearch() ;
callseunﬂnr( gnter the DWT of ship(ton)?",
206847);
cansoumw-:("mur tha Speed (Knot)?”,
53);

CheckrorMes ugel ( )
Callsaearch();

CheckForNessagas() ;

CallpisplayCases();

CheckForMessagaes () ;

CallGetBrowsaeText (KW_ACTION, 0);
CheckFordessagas () ;

for (1 = 0, 1 < 100; i++)

/* pick up any remaining messagas waiting */

) CheckTorMassagas() ;
alse

printf ("initialization failed \n");
Terminate();

alse
punez ("registering server failed \n");
mturn 0;

Fig.8 APl program for integration of
conceptual ship design system

get title of highest-scoring case
(if not known via callback)
get text associated with highest-scoring
case
set application data to case text
end

Fig8e A2 73dE APl T2 YR g
2 Aol

4. AHEIZIEE JHEE A A" 73

2 @rldes 759 Allolag o] o)%
g fAe Wt e g Al A2 "(BASCON)
el B Fah ARIu A AGAA A2
& TEHAT L A2 o8 s A
Bt A SPGAEA GAA dug B f4)
)JZ-IA-]O ;sz{m_‘g Z}—%Z‘i_i % }oq _r.tq
ol& ol&sta] ZF HA e gFEE FA
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BASCON-III Ver 1.0

KRISO CSDP CENTER

1997.7.14, 1541

© + EXISTING SHIP CASES

140706 149103 259.00 43.00 23.80 16.50 17.
134000 134000 270.00 45.00 21.70 15.00 15.
114742 123504 256.00 40.50 21.20 14.50 15.
188125 188125 282.00 48.00 24.50 18.00 18.
65700 65700 215.00 36.00 16.90 11.60 11.
228398 231522 305.00 55.00 25.00 18.20 1B.
234588 245609 315.00 53.00 26.00 18.50 19.
240000 242500 297.00 54.00 27.00 19.7%5 19.
39832 0 180.00 30.00 15.20 11.00

CENRANAEWN

i
E‘ SORTED EXISTING
R s B

HO DWT:Yd DNT:Ts LBP B ] Td Ts Ch:Td 2 6

¥ @ : SIMILAR SHIP CASES
B . + @ NEW DESIGN SHIP CASE
H oo &

%R ¢ 4 L3
-3 Din‘ﬂ‘ %fp“ § Foa
SR 5 N
"y
s
.
Yo w0 380 MmN tie 1 BE00 7.0 15,0

()3 2;

sy Sty oy e

Design Candidates based on Similarity Assessment.

DWT Speed  Sim. (DWT) Sim.(Speed) Sim.(Total)

1140051.0  13.50 0.99996 0.48234 0.48232
i141047.0  13.50 0.99992 0.50360 0.50356

39887.0 13.45 0.99830 0.99500 0.99331
40532.0 14.00 0.98313 0.38137 0.37494
46269.0 13.40 0.85811 0.97913 0.84021
38585.0  13.50 1.00000 0.99998 0.99998
49321.0 14.10 0.84066 1.00000 0.84066

Fig.9 Selection of mother ship in case-based conceptual design system
through similarity assessment

A Btk Figge A7 38 71EE o) g3ty
MEEA DA FzHdr A3 By AYdate
Al=dle] Axt F UdRE HolF3 vy g9
5 f9 aEe ghyel AMRE A doE
(71X fo2 BN AAM(YAEes ®
Aol Foid uf FxAdutog Med 4 gle A
HAEo R FANS FAE H71E B8 Al
31 glch

2 o] A9 Add F=x sFsd At
Zizhof] tidt FAIEE FTEHoE Hrlste] AR
2| A A ws] Frkh

5. 4 &
AIEA GAE o) 5 MARRS) v

Aol 97] g HA AHAL vz 4
Aol RA WFSe gz A Sy

el e olHd A nilg- KARE AL
FE 7I¥E olR3q 71EY MdaA A2
A A= A2"E AEEHc A
A2 WE2 o2 AL el vl
7189 AANGE 71 EAFHoR HHsm o
dT WolEtn £ & gl ot

T 71&9 HA spiral FAAN AL
E Zof ojgez me $¥d A4
HE e T Uvke ARl Sk B A7 A
Gl GARA AFE HBE ol&

S AAsl olE wigeg MAM
9 AsE Fshs welth olejd oA
A} g A4 AldE dgsle 2Eag
oz AA 2rRAEE 4A A AFHME =
Ator st MIEAS +34F 5 3
e AsstAnt. AT F8 71He dE A
ZE ol ofet 71Ee] MAl HHollr] s=ahsf

izt 2o

gt

ool
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