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Generation of Block Assembly Sequence by Case Based Reasoning

Dongmok Sheen”, Taewoon Kim", Yoonho Seo™"

ABSTRACT

In order to automatically determine the sequences of block assembly operations in shipbuilding, a process planning
system using case-based reasoning (CBR) is developed. A block-assembly planning problem is modeled as a constraint
satisfaction problem where the precedence relations between operations are considered constraints. The process planning
system generates an assembly sequence by adapting information such as solutions and constraints collected from similar
cases retrieved from the case base. In order to find similar cases, the process planning system first matches the parts of
the problem and the parts of each case based on their roles in the assembly, and then it matches the relations related to
the parts-pairs. The part involved in more operations are considered more important. The process planning system is
applied to simple examples for verification and comparison.
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% &), Similarity (frA+2), Constraint Satisfaction Problem () FZ2 7 W% £4)

2|44 g ¥ 9 &AM, AY By, 4y, IF=2F F

& A3 HE FHAF, AGAANA 2 F

P : parts to be assembled o 71%5& g, APl g% THAGL FH
C(pi,p;) : relations between two parts, (p;,p;) Hol E 4 9u @A o] dodE & AvkeE ©H
N(R) : constraints on relation set R & g3 7] W' FHAA dad HEAY
S : solution set satisfying N(R) £ Ao 238 T =33t ol& A5
Cy: acase CAPP (Computer Aided Process Planning) A|2H 02
A : problem to solve FEFoaN FAAY ALE dAzHe =¥
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A AR Fol B ATEE RAR 2F HEE
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€ solutions H 2 o] Fo]Zt} Table 1 9 Apoll A
parts & HWH 2F 11 9 A% rib FFolH p1 &
plate TFYS Jepdth BEEXHIAA FEAAE
W E(butt welding), B 2(fillet welding), ¥%-(through
fi) 0.2 ek Fig. 1 & 247z AFAAES A
ot Ba @5 A FF £ gug #
=t 5 fillet(pl,p2)¢} fillet(p2,pl)S #H REE
o J¥o] & HEAAlIG FFRAE Aol
= 75 A zA, 29 A0 gE ags
A, 7Iet ZE 7o) uet A9FA € FAdEA
IEFBRAI B, zYo] YL wa F
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Table 1 An example case

begin-relations

vl butt pl p2 begin-solutions
viv3v2.. . v9..
v9 through g2 r2 end-solutions

v10 fillet g1 p1
vl fillet g2 p2
end-relations

begin-case
begin-parts begin-constraints
rl rib <v6v10
12 rib <v9vll
pl plate =v2v3
end-parts OR v8 v9

end-constraints

end-case

(a) fillet(p1,p2)

part2
part1

part! part2

(b) butt(p1,p2)

Fig. 1 Joint types

Table 1 ol #AAIZ AL & F=3}
Y-S B << v9 vIITE g2

(c) through(p1,p2)
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2 2= AFAANINE g2 BELE 2 BE
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F Arh

£ dFdre Atz 8 A2"E 0 FF
SFIA AL AR A28 4 CLIPSPE &
o] &3t sal T CLIPS & LISP 3 Zo] &
E g7t b5 dolE e CLIPS £ o] &3
o AlElE Aste FES RAFET

(deftemplate MAIN::case

(slotid (type SYMBOL)) ; case id number

(multislot parts (type FACT-ADDRESS SYMBOL)
(allowed-symbols none)) ; parts

(multislot relations
(type FACT-ADDRESS SYMBOL)
(allowed-symbols none))

(multislot constraints
(type FACT-ADDRESS SYMBOL)
(allowed-symbols none))

(multislot solution
(type FACT-ADDRESS SYMBOL)
(allowed-symbols none)) ; ordered list of

; mating relations

relations)

e EE g Aldle FARAE B2E
(parts), FAAETES] BAA S 2E (relations), THAE
e AF BAA A FYX2E (constraints), A 3
59 F2E (solution)® ©|Fo] At} zZtzte g
2EE e slot 22 FAHY, A Fact T4
TE g2EJ v &S YehE AR AE
none < o= =t} &L o]g) Zol Ald F
Z7F Bog dEdA B A" Ay F AN
g Aldle] dRES BAgEY 7 2EEd=
BHEE Fact 9 F271 7155 ot
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(case (id gen32)
(parts <Fact-134> <Fact-138> ... )
(relations <Fact-167> <Fact-168> ...)
(constraints <Fact-141> <Fact-143> ...)
(solution <Fact-165>))
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Ryol did g 28 JAFE R Ao
(2-3) G 9 Az NRY B 3 SRYEHE
FA A 9 W AFERH NRy) 2 3
Si(Ry) A
(2-4) Ni(R)°l 7129 3 SRS E&o) 9&
A% A= FAEST R, & 2R 2A
B Ry 2 9HE 3 SRy FA. NaRpl
NiRy) 37T
(3) Ry & ol B3R & FAWSF st
deold g &3
@ 33AY AF SuR)NAM FA FA 2ET.
(5) TAAY A7 SR, BA.
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Folzl EAlgt #AE AdE A7) sisto
3 Zeo] EAY AHAOT AR A
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AEE HHE MEE : #3493 A21d A73%

4 FHL AgRE o Wi 24 Ay
SHE 23 o). atakr] AEJ} A A

T Ae e} AN dBHA A& 7P“‘<’P
%‘%li} g FHe £2%E B Z A4 &
B i I S A
& @& FHo) Al £ FYsmE A7)
(A7NNM = A7 FHo] gk & ALe7)uk A
2818 EHd Aty FEAFA A2 o F
H5E BNY & 98 Aoz nan £ Ao
He L3y 5 AR 89 73 L-g_ g
SFgou AEAAANA FHHOE FHE A
W oun Z8Hd FRAY A2del 8 5
Aojtt.

(a) case 1

(b) case 2

Fig. 2 Case examples
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fillet through 1llet
Fig. 3 Example 1
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= = =
through through fillet
[
fillet

Fig. 4 Example 2
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