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Abstract : This study deals with an integrated problem for deciding sequencing and storage location of export containers together at its
receiving operation in the container terminal with a perpendicular layout. The preferred storage location of an export container varies
with the priority of the corresponding loading operation and the waiting time of an external truck depends on its storage time. This paper
proposes the mixed integer programming model considering the expected arrival time and expected finish time of an external truck and
the preferred storage location for its loading operation. And we suggest the heuristic algorithm based on a simulated annealing algorithm
for real world adaption. We compare the heuristic algorithm with the optimum model in terms of the computation times and total cost
and the performance of the heuristic algorithm is analyzed through a numerical experiment.

Key words : container terminal, storage location, sequencing, mixed integer programming, simulated annealing, heuristic algorithm
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Table 1 Export container data for example

Job No WL, A4; D,
1 2 10 20
2 1 15 40
3 2 20 60
4 3 25 45
5 1 30 65
6 1 30 65
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Table 2 Optimal job sequence and storage location
A | Aduis | AAANAE | g3AF | ZXSA
1 1 10 28 5
2 2 28 31 20
3 6 31 34 20
4 5 34 37 20
5 4 37 59 1
6 3 59 81 1
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Fig. 2 Movement of a yard crane
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1. Get an initial solution S.
2. Set an Initial temperature T>O0.
3. Repeat
3.1. Perform the following loop R times.
3.1.1. Pick a random neighbor S’ of S.
3.1.2. Let d=cost(S*)-cost(S).
3.1.3. if d<0, set S=S'.

3.14. If d=0, generate random number, X,
from the interval, (0,1).
If x<exp(-d/T), set S=S'.
3.2 Set T=rT.

4. Until stopping condition becomes true.
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Fig. 3 Time window at step 1 of the 1st iteration for

instance
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Fig. 4 Time window at step 6 of the 1st iteration for

instance
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Fig. 5 Time window at step 6 of the 2nd iteration for

instance
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Fig. 6 Time window at step 6 of the 3rd iteration for

instance
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Table 3 Comparison of objective values and computational times
AN
Aoy 1 2 3 4 5 6 7 8 9 10
P B3k 22.76 16.18 26.97 187 14.3 22.96 2117 59.84 12.43 2312
Alxt A7k 0 0 0 0 1 0 1 0 0 0
> Foxg A3k 22.76 48.04 26.97 187 14.3 22.99 21.17 59.98 12.43 23.12
g E At ARE 0 0 0 0 0 0 0 0 0 0
PR B4k 156.82 | 217.55% 194.19 182.56 11748 103.26 86.79 | 27527+ 180 77.25
ALt A7 855 1500 1345 445 547 42 61 1500 501 174
10 Fad X454k 186.36 217.65 202.87 242.35 144.6 219.44 132.03 189.8 277.38 773
daEE ALk Az 1 3 0 1 0 1 0 0 1 0
PR ST | 49464+ - - - - - - - - -
AL A2 1500 - - - - - - - - -
B Fra g A3k 363.96 500.14 510.08 492.21 330.34 599.46 333.07 334.49 460.85 489.59
daElE Axt ARE 6 3 2 2 3 2 5 2 3 2
PR ST - - - - - - - - - -
AR AZE - - - - - - - - - -
2 Fro g B34k 715.82 876.19 7711.84 795.01 765.44 613.74 724.3 934.16 666.9 71597
g E ALk AIZE 5 13 5 5 4 10 7 7 32 31
= Al AIZH1,500%) Wl F+alizl 753
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Fig. 7 Objective values of experiments by heuristic algorithm
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