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Abstract : In this paper, we propose optimizing a remarshaling plan in an automated stacking yard using a cooperative coevolutionary
algorithm (CCEA). Remarshaling is the preparation task of rearranging the containers in such a way that the delay are minimized at
the time of loading. A plan for remarshaling can be obtained by the following steps: first determining the target slots to which the
individual containers are to be moved and then determining the order of movement of those containers. Where a given problem can be
decomposed into some subproblems, CCEA efficiently searches subproblems for a solution. In our CCEA, the remarshaling problem is
decomposed into two subproblems: one is the subproblem of determining the target slots and the other is that of determining the
movement priority. Simulation experiments show that our CCEA derives a plan which is better in the efficiency of both loading and
remarshaling compared to other methods which are not based on the idea of problem decomposition.
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algorithm pgCCEAforRemarshaling()
variables
P : the population for the target slot determination

P, : the population for the movement priority
determination

¢ * the collaborator for evaluating individuals of P,
¢p * the collaborator for evaluating individuals of Ps
Fitlil :
sch :

fitness value of individual ¢
schedule for remarshaling
output the best-so—far schedule
begin
Initialize-Population( P, ) Initialize-Population( P, )
¢, < Select-Initial-Collaborator( P, )
¢s < Select-Initial-Collaborator( Ps )
Until the termination criterion is met
for each individual i, in P,
sch < Make-Schedule( i, , ¢ )
Fitli,] < Simulate-Schedule( sch )
for each individual is in Ps
sch <— Make-Schedule( ¢, , is )
Fitlis] < Simulate-Schedule( sch )
¢ < Select-Best-Individual( P, )
cs < Select-Best~Individual( Ps )
P, < Apply-GeneticOperators( P, )
P, < Apply-GeneticOperators( Ps )

end

Fig. 5 Algorithm for parallel generational CCEA

4.2 4E B3

AE Wy Aol Evdel § 2ol
ok Euldeli @ o) vl Hekd g, 7 Auke] H3hg
AeolE 77)e) E20] EojA Z.}ilﬂtﬂ et
CERCEREERE =
2 5ol Yok 3H3e 7 %
@ o % el zalel AR A
AN SAHE Ao ARAR, Ak Ao 10007
Az e gus dA5e g 1 ERECRE
gl o Ase BFsEw, HolE AE Aeold Hol
B 7lE Heldel o B4 ARE Jlwo el 4453
o} Fig. 62 1000748l 3 ejolizt gasle) e 107h
delel sl FEHY Aol RE HolEth ARE A9
of AlB a1 AS SIshA FAL A5k EjEde] 230 o]
A g FAg BARse]l A ABEClHE

o 49E SR

O
N
-
)
=

°

A %3}

- 447 -



Aest AR AHE AY HHse A% d94 238 dndE

— 3 Ao
25 (T 9r& Adoy

10
L ‘
gy
5 - !
0 2 4 6 §10121416182022242628 3032234363840
-EHE #o] £ >

Fig. 6 The average distribution of the 1,000 containers in 10
different datasets used for testing

AEoME QoM ds F 714 8% 38 LueE
A= o] 5] v giFo R FA B Ade] glo] g
stk AlEEOlHE o dy L& (Simulated Annealing, SA
= FEste] At 7 2 daeEe] S T
v wsly] ¢ Hrh S4E 1,000000M 0.2 Asstant. Br

|

\/

AdE HslMe o7 EWHE ANeE(binary tournament
selection) & F3stg L WH] A= $4 "’HH HH%‘.lﬂ(order

crossover)(Davis, 1985)% |35t} 28]
ol X E nadted Sdmols} WAl

getulE Fe A4S s v
50, 1009 J&=7|9 AWl E dod)i= d9 71 dv=y)
2] 0%, 10%, 50%%1 7-9-o] dis] 2@3Ac)y. A2, A
CCEA= A= e =27] 100, 10%2] 3&

% E%T
4.3 7}

Table 1-& 1000719 A8} 7igje|ur} X5 o] 9+ A%
ol Fuahe] Hrhgkel ek Al A4k 2a<) e A8
£ AR AFAE vhitelsn e B 2 el 8 A
Az = ARE BAA A8 Felad el e

&3 1 uﬂ94 uﬂmk— BQl Aelt} of7] B

93t % 29 A4 WA 37 3 AY &g s
N7 el ARE A At Al AAe] Heh A
X

Aol WF glo] AHom AYAL A AL F 3

AL ekl Rolth A 2 5 Q5] 27 Hgol
o
=

Folel meh Fa Al ASC G4l Bashs F4)

lo & o
ng,
> @

2
e
o

b

[
oo 2

fat

K

2

o

It

2 g

=)

o I o

s

3

N

N
X
ol
Ir
)
tio
et
r O
ot
4
¥o
£ ¢
e
N
N
ol4
)
9

1

e |o
it

g > & o Nog e o
N
L
N

oo o & Moo &Y
o [fl o
>
o
=

L
3

ol AL &

9
moA L oye Y
o

> F
oy
=
J?.i
o
HU .
Ho
E\Y
2
N
N
[
—
30,
rir
I
=

Lo gn &
82 P -
i 9 LI

2
ﬂwd

e

gl 2 4 L

ar|7y EkslER
go| wolx|E otk

pacs
v
T
%
B
r_ag
%
a

flo do,

ol T ose

Table 1 Evaluation values of the best solutions found by
different algorithms with different parameters

Weight Agdmonal Algorithms Best evaluation
paces values
CCEA 24514.2
0,
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CCEA 24608.7
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1: 1 10% SA 282178
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CCEA 24630.3
O,
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CCEA 22674.8
0,
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1:9 10% SA 23426.7
’ 20% CCEA 22714.3
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CCEA 227716
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