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Abstract : This paper proposes a redltime scheduling method using local search algorithm for non—crossable yard cranes in automated
container terminal. To take into consideration the dynamic property of yard crane operation and satisfy the real time constraint, the
proposed method repeatedly builds crane schedule for the jobs in a fixed length look—ahead horizon whenever a new job is requested.
In addition, the proposed method enables the co-operation between yard cranes through prior re-handling and re-positioning in order
to resolve the workload imbalance problem between the two cranes, which is one of the primary causes that lower the performance of
vard cranes. Simulation-based experiments have shown that the proposed method outperforms the heuristic based methods, and the
cooperation scheme contributes a lot to the performance improvement.
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Fig. 1 The layout of an automated container terminal
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Table 1 Results without co-operation

External truck

method AGV delay waiting time

EDF 121 1106

MET 1545 1867

HC(no co-operation) 11.2 632
SA(no co-operation) 10.08 643

Table 2 Results with prior rehandling only

method AGYV delay | PAteral tuck

EDF1 429 383

EDF2 4.20 268

EDF3 3.33 325

MET1 4,45 476
MET?2 4.10 447
MET3 375 445
HC(re-handling only) 321 198
SA(re-handling only) 315 190
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Table 3 Results with both prior rehandling and

repositioning

External truck

method AGV delay Waiting time

HC(with co-operation) 312 189

SA(with co-operation) 3.12 178

7.8 B

2 =FodAe AFst Aol Hulde AX7 AdA&
Az 2 AF ol dis ATl W) Evbse 7 o
o A #F AF FAE oz F2g 7uke) 2
g ety GAg o] &t FAAAFE FHF et etk
S Aorsnh ZEA #Y 288 "ol T8 9
ol T =z el 7t AR BFy EAZ 4357 A6 A
A ANFH A olF UL 4 AY A Blgoss 2

A9l Aolell BRIl ol FoNEZ shslch ABeolN B G
Z3) Aokdere] S AFE E A3 = Atele Y
2 seletel AAANE ATE A 29 A w5 gl
FAs] FEEE AL 9T ¢ AT =27 AHE 238
= A9 AMEA Abglo] Bolud Huz gAe Zd =i

ERES
2Y3E

ol
454
:L
2 or
o
_>L
_>,L
ot

L 2

s
o
jg
i
rlo
1o
>
v
ol
o

- 876 -



b

AN

2005, “A-E3 5
oY BA A
H, 294, 13,

= 8

pp-359-367.

2] 24, ZAZE, 7344, 243
4% £F Y Agoly o
299, SE, pp. 447-455.

[3] Hol, Wefzl, F32 (2006),
AGV #3942 477 ﬂ%%éﬂﬁol
pp. 855-860.

[4] Evers, J. J. M. and Koppers, S. A. J. (1996), “Automated
guided vehicle traffic control at a container terminal”,
Transportation Research-A, Vol. 30, pp. 2134.

(2005), “B A2UAE &

A%, s Eersts] A,

o].2
=

)
A

=
R

[6] Kim, K. H. and Bae, J. W. (2004), "A Look-Ahead
Dispatching Method for Automated Guided Vehicles in
Automated Port Container Terminals”,
Science, Vol. 38, No. 2, pp. 224-234.

[6] Kozan, E. and Preston, P. (1999) "Genetic Algorithms to
Schedule Container Transfers at Multimodal Terminals”,
International Transactions in Operational Research, Vol.
6, pp. 311-329.

[7] Ng, W. C. (2005): "Crane scheduling in container yards
with European Journal of
Operational Research, Vol. 164, pp. 64-78.

[8] Ng, W. C., Mak, K. L. (2005), "An effective heuristic for
scheduling a yard crane to handle jobs with different
ready times,” 37, pp.
867-877.

[9] Saanen, A. Y. and Valkengoed, V. M. (2005): "Comparison
of three automated stacking alternatives by means of

Transportation

inter—crane interference’,

Engineering Optimization, vol.

simulation”, Proc. of the 37th conference on Winter

simulation, pp. 1567-1576.

Huged 20079 89 17¢
QuAEY 20073 10 24¢

- 877 -



