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ABSTRACT

The aim of Berth Allocation Problem (BAP) is to optimally assign arrival vessels to quay area in both temporal
and spatial aspects. Efficiency of container terminal operation depends largely on berth allocation process.
Additionally, if the allocation is not properly planned it could lead to high operating cost. This paper studied BAP
with the objective of minimizing operating costs; namely handling cost, waiting cost, lateness cost and earliness
benefit. To reflect more realistic situation, we consider the case where handling time of each ship is corresponded
to the number of quay crane assigned to it. Metaheuristics, namely Local Search and Variable Neighborhood Search
were proposed fto solve the problem. Experiments were conducted to evaluate the performance of such

approaches.
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Tywrauiaiandan 1

Min Average Max Min

MSLCBNH1 8,672 11,064 14,292 14,943
MSLCBNH2 6,904 9.719 12,296 17.691
MSLCBNH3 7.792 9,396 12,052 14,886
LCFNH1 8.768 13,324 21,074 25,163
LCFNH2 9,672 14,264 18,724 25,613
LCFNH3 7.788 10.845 14,313 16,900
RVND 9.210 10,313 12,586 17.390
VND 7.930 9,892 11,928 22,788
MSVND 7,412 9.251 10,320 15,273
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Aadeliindunaunisufulgedmnenlnegisnig
meaﬁaEﬂim%uﬂ;mﬁﬁé’qé"zﬂiﬂﬂmim Python 3.2.2
LATNARBLNITAUNINAANE AIEABLANABTTU Intel(R)
Core(TM) 2 Duo CPU E6550 @ 2.33 GHz Ram 1 GB.
4! v 1 v <
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wazaunaluvy wiazaunaulseanidu 3 1a lnanaunlngy
NAnIMFRIIL 7 MiFauaziFaILIL 10 61 unazdalsi
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Tywrauraandan 3

Average Max Min Average Max
21,380 26,769 25,140 32,641 42,945
20,148 25,362 24,586 33,048 44,028
20,504 27,767 28,071 31,590 38,562
31,046 39.449 28,424 47,057 55,955
31,451 39,222 31,178 48,673 75,194
22,982 29,076 22,758 30,196 39.525
20,278 24,524 27.343 32,836 41,021
28,121 40,787 32,612 39,934 53,552
19,508 24,456 26,814 31,303 35,896
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AN99N 3 NANTNARENTNIN99AATINIFAUUNANANT

Tywrauranasdan 1

Min Average Max Min
MSLCBNH1 74,334 81,411 89,595 99,026
MSLCBNH2 68,336 87,585 112,280 101,057
MSLCBNH3 73,636 84,650 96978 103,162
LCFNH] 80,635 101,544 124262 114214
LCFNH2 85729 118043 143,016 114,433
LCFNH3 69,603 73,664 82,943 87.277
RVND 78,178 86986 100,405 103,933
VND 77.478 92450 115647 89,252
MSVND 68,330 81,845 86514 89,432

A9 4 wanInAasatTyInsiAassinSeunalng
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Tywauralvgdan 1

Min Average Max Min

MSLCBNH1 455,343 474,827 516,064 654,702
MSLCBNH2 479,225 526,164 586.210 774,438
MSLCBNH3 426,202 477,924 510,186 663,069
LCFENH1 486,376 564,189 783,253 749,016
LCFNH2 529,180 587,486 694,530 672,869
LCFNH3 380.373 448,138 510,748 606,557
RVND 472,952 492,993 534,752 709,584
VND 430,864 499,331 550,970 640,745
MSVND 435,436 466,459 484,898 632,355
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Tymauranasdahn 2

Tywraunalvaidan 2

Tywiaunanatsdain 3

Average Max Min Average Max
109,587 122,916 208,923 240,289 253,251
113,340 133,492 220,384 248,107 274,776
112,877 122,591 211,166 239,115 262,425
131,759 160,643 229,529 281,700 323,493
140,939 170,220 210,745 279,401 371,231
101,353 109.476 171,185 211,963 242,174
110,790 119,977 196,625 242,762 295,278
118,211 165,516 242,409 266,114 290.474
99.357 111,125 214,537 228,203 238,691

v

Tywraunalvaidan 3

Average Max Min Average Max

743,530 798,782 720,506 750,638 793,187
809,804 864,186 695,714 753,012 800,485
743,820 800,359 660,138 736,295 788,421
799,352 847,073 717,326 760,314 826,095
822,475 932,286 730,504 826,310 960,348
678,918 724,506 557,157 664,554 744,470
745,758 789,732 692,001 755,617 821.464
755,514 919,754 614,869 721,999 899,922
708.839 762,924 654,961 694,611 752,048
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