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Abstract . Recently, container terminal operators have made eflorts to develop an efiicient remarshalling plan in response to the increase
In automation of equipment handling and transport of containers in the terminals. Usually, containers are handled by multiple
AYCs(automated yard cranes) in-yard in an automated container terminal, and terminal operators establish a remarshalling plan using slach
time to increase the efliciency of ship operation. This study develops the optimal mathematical model through mixed integer programming
as a solution to the problem of dispatching multiple AYCs. Considering the difficulty of direct application to the field due to computation
time, we analyze the five prototypical dispatching rules for real world adaptation. A numerical experiment found that the maximum weight
ratio (MR) rule and the maximum weight (MW) rule are the ideal dispatching solutions to the multiple AYCs dispatching problem.

Key words : Container Terminal, Remarshalling, Mixed Integer Programming, Automated Yard Crane (AYC), Dispatching Rule
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Table 1 Remarshalling operations requested from planning

No w; A, R;
1 5 2 8
2 5 1 10
3 3 19 19
4 1 5 6
5 2 2 8
6 3 12 16
7 2 3 17
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Table 2 The optimal remarshalling schedule
Objecti CPU
T, | e T AYCH AYCE2
value time

5 1 316% 0-4-0 G-G

10 8 173% 0-1-0 G-6-G

15 12 2523 0-1-4-0 G-6-3-G

20 16 301% 0-2-1-0 G-3-6-G

25 19 343% | 0-1-5-4-0 | G-3-2-6-G

30 21 2% 0-2-1-6-0 | G-5-4-7-3-G
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Table 3 The result of dispatching rules for 10 examples

(T,,.,=30 for n=10)
Prob.|Dispatching| Objective
No. rule Value(OV) LB | UB | UBOV
1 MR 23 27 28 1.22
2 MR 21 22 28 1.33
3 | MW, MR 25 26 28 112
4 |MW, MET 17 - - -
5 | MR, LPT 21 28 28 1.33
6 MET 20 - - -
7 MR 30 34 37 1.23
8 MR 22 - - -
9 | SPT, MW 22 30 31 141
10 MR 24 - - -
Table 32 2] 4= no] 1002 Hdl 2F7FsA1zE 7,7t

30 ©9IAIZERD 10714
oF i Atk 10714
a3+2 T MRtz o] 7714
oz Yeygton, MWTEE 37HA oAl Al5o] 7}
3k Ao 7 vyttt 3 107] Aol tiste] LINDO
“‘15}"1 ] 700,000 Iterations Al8)sle] 313

(UB)?o}MJﬂ UB¢} &3 &+ 714 =
gatel AEn(UB/OV)E 3 A} 3
1.27, A 1415 vebstow x{]/\]ﬂ (R A, E;

.

A hE GFFH) HGANE 1
];(ﬂ ] ]:H'@‘].O:] 6L]ﬂ—ﬂ—7§1‘9_. 7(—18.6]— @_ﬂr
AANA ol A

off

o rl

i rﬁ’L [hl
WO Moo B f do

A= R o]

rlr i&: (e

=
lo,
)
lo
Rl
Og‘:”,
>
)
o
¥
&
E
Zi
01N
0
ox
off _1
to rlo
=4
S
_O|L

2

o

- 152 -



=

35

30

25

usPT

20 1 MW

15 4 MR

HLPT

10 4
= MET

1

2 3 4 5 6 7 8 9 10
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