e g ukets]A] A6 A55(Vol. 36, No. 5), pp. 387~394, 2012 (ISSN-1598-5725/eISSN-2093-8470)
Journal of Navigation and Port Research
DOI : http://dx.doi.org/10.5394/KINPR.2012.36.5.387

SR GIYES o] &7 AE3 Aoy Elu]delA )

A4 s Ayl g Azt

STB - YR wer + H|O] ek - T R

38

T

S LD SEL AT ST B3, e s 240 3130

e
s

i

OH

a}3), + Rarela AFY

ol

=] o=
g ug

Automated Stacking Crane Dispatching Strategy in a Container

Terminal using Genetic Algorithm

Wu Jiemin*x - Yang Youngjees* - Choe Ri=+ - ¥ Ryu Kwang Ryel

* Department of Logistics Information Technology, Pusan National University, Pusan 609-735, Republic of Korea
wx ok Department of Computer Engineering, Graduate school of Pusan National University, Pusan 609-735, Republic of Korea
* Professor, Department of Computer Engineering, Pusan National University, Pusan 609-735, Republic of Korea

& o AEs Aeold HuldelA 455 4A4 LAAASOL FAE BE el Aeloly $5¢ BTk B =rAE 2]
St Abeke] BT F tisl ASCEl AY WY EAF AW/ A% 0F Y7k /)% Aeke A A Yk Aeloly Hrlde] s
BHos wes] Astel old Bk 82E B TR AUS Y, AHE AFHIORA Y S AFE 2L AUL AU
ek A AT W =R A9 L 98 W 1ES aeksha, Boh A0E Ae] A AEAE §4 duES 0§
sl A shohs gore Ak A% ANE o] Alek W] e A vlgow AN Hrlde] AU wolw, e F7
2 B A @gol Adoly Hydel B&& ANAYEL sk

g0l 1 A deoly Huld, At AA A, A 2 A2 2HA 2AE, AR & HHs {3l gaeE

)

Abstract : In an automated container terminal, automated stacking cranes(ASCs) take charge of handling of containers in a block of the
stacking yard. This paper proposes a multi-criteria strategy to solve the problem of job dispatching of twin ASCs which are identical
to each another in size and specification. To consider terminal situation from different angles, the proposed method evaluates candidate
Jjobs through various factors and it dispatches the best score job to a crane by doing a weighted sum of the evaluated values. In this
paper, we derive the criteria for job dispatching strategy, and we propose a genetic algorithm to optimize weights for aggregating
evaluated results. Experimental results are shown that it is suitable for real time terminal with lower computational cost and the strategy

using various criteria improves the efficiency of the container terminal.

Key words : automated container terminal, automated stacking crane, dispatching strategy, crane scheduling, lexicographic genetic
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Table 2 Performance for two schema (unit: sec.)
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Table 3 Performances of multi—criteria strategy and single

ol
3
vh

0|

H

L= =]

=1
EAIZHET)

o)
Agle] o g
AZHPT)
o] o
AZHDL)

Z)

Ay e

Xlx]jl

bol =)

F7IH oz A
[¢

of o

[e)

.

A& o] At} Table. 29

Foleh. w2 A 7y
Hl 3L A & 4= 9150l At

U

L

L

d 4

AlS
=

o wrt

[

H| L
Qe H]

jze)

~

-
wr

7

X

o

= 7 9
AAE Al zko]

ul
=

At =&

A%

=
o

o, waA A Ee] 3 s 5

]

o] Wolx7 v} o4k Aol Ende] 277}

=

o N BT

A

R

A]

15

gl

o

p

o

©
<t
o0
Lo
<t
(@)}
=
O
=
o N
A No
5
Ak
o K
[
N
BT
=
do 7T
W
= o
e
. oF
v
R T
= %
= o
mR RO
i wjr
gRgiN|N
ok AT
o
!

647.9

28.6

wr

ﬁo

- 393 -

= A

7

Al A



T dagEs o83 AEst dHolY Huded A<

o

30,
¥
o 4
o
e

o
°
o
=
il
L
;
de
N,
e

s
»
o
i
o,

(e}
oft o
>

o u
3
X2 ¢
o

TN
N
)
o
~N
Ax o
o
4
ot
2
fof
ol
=2

Y

IO
=
Y
1o
»
ol
o ki
o
%)
ol
o
r
o
ET_u
o

B
RIS
i
QL
2

2
(o]
o
oz
©
[oZ
0ol

o
oft o
(o]
S}
2 ¢
o,
)
ol
i
=
i)
oX
of fo
= oo
I, 9

N

N
ins
1
ol
>
o)
o
ol
av
e,

= F

o i o
ot ol rir

2o oo &

= K

2
rO
o
SN
o o
i)
ol
N

==

ich
>
u}

e
o
o

1o 2 3o
ko)
rir
2 By
e T2
X
top o%
>
=
o,
o
<
)
=
o o
o 2
T

S

rr
)
+>
X
3

gk

>
=
ind
o

S0
Al

FAl g dTa2d)el ot

oo M
M r‘o
-z

2

=

£

=

2L

Jo

&l

o
ki
A0
ror

[1] Choe, R., Yuan, H. and Ryu, KR.(2011), “Real-time

scheduling for cooperating stacking cranes in an

automated container terminal”’, Information systems
International Conference (ISICO), Surabaya, Indonesia,
3-5 December 2011.

[2] Choe, R., Yuan H., Yang, Y. and Ryu, KR.(2012),
“Real-time scheduling of twin stacking cranes in an
automated container terminal using a genetic
algorithm”, The 27th Annual ACM Symposium on
Applied Computing (ACMSAC), Riva del Garda, Italy,
26-30, March, 2012.

[3] Kim, KY. and Kim, KH.(1999), “An optimal routing
algorithm for a transfer crane in port container
terminal”, Transportation Science 33(1), pp.17-33.

[4] Ng, W.C. and Mak, K.L.(2005), “Yard crane scheduling
in port container terminals’, Journal of Applied
Mathematical Modeling, pp. 263-276.

[5] Park, T. and Choe, R.(2010), “Real-time scheduling for

twin RMGs in an automated container’, OR Spectrum,

FAE 2R A g A
Vol.3, pp. 593-615.

[6] Park, T. and Sohn, M.(2009), “Optimizing Stacking
Policies Using an MOEA for an Automated Container
Terminal”, Computers and Industrial Engineering 2010
40th International Conference on, pp. 1-6.

[7] Yuan, H., Choe, R., Park, T. and Ryu, KR.(2011),
“Twin-RMG  scheduling

terminal using evolutionary algorithm”, In Proceedings

in an automated container

of the 7th International Conference on Intelligent
Manufacturing Logistics Systems (IML2011) (Chung-Li,
Taiwan, Feb.2011). In CD.

[8] Wu, J. and Choe, R., Park, T. and Ryu, KR.(2011),
“Optimizing Automated Stacking Crane Dispatching
Strategy Using an MOEA for an Automated container
Terminal”, 20114 &&3tEd3] I FFurets] =

=3, pp. 279-280.

dAagad 20129 59 19
120129 64 27
Aaafged 2012 649 27Y

- 394 -



