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Optimization of Block Allocation in Assembly Area Using Simulated Annealing Method

by Yasuhisa Okumoto, Member  Ryutaro Iseki

Summary

The scheduling of assembly process of hull blocks is very important to rationalize the total
construction scheduling because the block assembly is in the middle of the manufacturing process
between fabrication and erection. Hence, some researches have been made till now. There are two
systems to assemble the blocks: the case done on the fixed area in a wide yard, and the case of line
flow system on the conveyor. In the former case it is necessary to optimize the space where blocks
are located. Though this allocation of blocks is carried out by experienced workers now, the system
which supports this work has been developed recently. Since these systems are done by manual
operation on the computer display, an automatic allocation system was developed by the authors
here, imitating an optimal allocation of plate nesting.

The applied method is the simulated annealing (SA), which is one of the meta-heuristics approach
for combinatorial optimization problems. This paper introduces the technique of the optimization of
allocation and the calculation results for sample data. The results showed that this SA method is
more effective to optimize the block allocation on the assembly area.
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Fig.2 Block assembly yard
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(b) Block allocation
Fig.3 Block assembly planning

3. YEalb—TA4FK-F=—YJ&k

3.1 BR7ZNLITYXLD 13

T =—Y 7 HEEE L, Annealinghld, $kF 72130
DAL, FESEEBRORAEE ZIINEIS I OBREDT-D,
WHEREEICMBLE, ol LBHAT HBMEL N
Yo NEISAOREZ IR E BN ETHHEITIE.
Y R EE (AT ORE)E TMEVERA T 280
BE, —F5, HaEROFAELENLETHIHEICE,
Acs EHE RAB50°CREE O IR EIZMBERGEI§ 2 B0E
WS, TOBE I ALY B DEE L F
WREE TINHT A= NF—OR{LEEEL, e

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

SAEZIGH L 722 EBNO 71 v o lklE 73

WEEEAP R FEEZ Y Ia2Lb—F A R T=—Y 7
EREATWS, Thb b, JIORZTEIRE GERiERE)
FHHILZ ALY —R/NORERE (K 25857
oA THB,

BiE{LEIZ X <fFEbI 2 BETERIETIE, B/IMER
BEERS L&, BEMRIVEICHEFACET T2,
ZOFETIRRBENEER LY b RTRERIRT
LBHBENREN, VIalb—T 4 BT =— U U TIETH,
FHIES R EINSMBLFRT 22 LITMA T, H 54l
ROb & THMHENELT IMLEHRT 5 2 & 2
Thd, BB TOHHPERTIE, B RWELERIRT
BPRHEZEREBL L, BROAEPEDICHEVEEREL 2h
W, BLAVEEZEIRT2ELE L, BEXTH-
7o BB TR R EM LSRRI NS L 5 ok E
ENnTWwWa,

3.2 WGRiELRE, BIREEQOBR'Y 12
BAFOERTIE, FLWRED T XL X—E BB
OTFNF—E L0 HEWRLIEZOBENER S,
HOBEIIERKITTRTHEETH LWRESER SR
Do
P(AE) = exp(-4AE/ KT) (1)
AE=E;—E,
K: "y <  E#H
T:iRE
I EEEHE (R/MERE) ICRIRTE, BRY
B S P S0 b §~DERBICI L, B35 (Thebb
HEIND) 77— ATIIHEE 1| THRIRZNZDIZRL,
BT A —RACIHRET LY ASITIKE L-RERT

BiREnD EE2 5,
p(4S) =exp(-AS/T) 48>0
AS=8;—S5; (2)
T:iRE
p(4aS)=1 45<0

Thbbh, ERENEFLWVENRREINLANE S
DOREERIL, FHEME (—oRTORELDE) &, T
FDOREIVKEFELTWS, Zh% Figd IR,

p
1
High temp.
Low temp:
0  As=Sj—sSi

Fig.4 Acceptance probability
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(a) Block assembly area

(b) Shape of blocks

Fig.5 Sample of simulation
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Fig.10 Simulation result (casel)
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Fig.11 Simulation result (case2)
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