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Abstract

Maritime transport is the major means for international trading, which depends

heavily on port infrastructure, including berth. How to best utilize the berths of a

port is an essential issue. This research focuses on dealing with one specific type

of berth allocation problem (BAP)—the dynamic and continuous berth allocation

problem (DCBAP)—in which both arrived and incoming ships are considered

and a quay is entirely used as a continuous line to accommodate the calling ships.

A two-stage heuristic has been proposed to solve the DCBAP. At the first stage,

with the randomly generated ship data, the heuristic creates a ship placement

sequence based on the estimated times of arrival (ETAs) the calling ships. At the

second stage, it places ships into a time-space diagram one by one according to

their desired berthing locations and ETAs. While placing a ship and this causes an

overlap of ships the heuristic moves the ship to resolve the overlap based one the

estimated costs of three different moving direction (i.e. up, down or right). Then,

the least-cost moving direction is the first priority used to resolve the overlap. The

aim is to minimize the total cost consisting of sub-costs that includes waiting and

handling. Java language was used to implement this heuristic. Our experimental

results showed that the heuristic was able to find the optimal/near-optimal solution

with reasonable time.

Keywords: Maritime transport, Dynamic and continuous berth allocation problem, Two-

stage heuristic.
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31 | 31.0 | 38.0 ] 103.1 19573 |24.7 103.1 19573 | 127.8 | 19953 0 0
32 [ 320 | 1250 | 111.1 1328.8 | 44.6 111.1 1328.8 | 155.7 | 1453.8 0 0
33 | 6.0 1540 | 112.0 13563 [30.233 | 112.0 | 1453.8 | 1422 | 1607.8 0 32.5
34 [ 440 | 760 | 1132 1182.8 | 46.0 1132 | 1182.8 | 1592 | 1258.8 0 0
35 | 400 [ 173.0 | 113.9 1012.8 |42.151 | 113.9 858.4 | 156.1 | 1031.4 0 51.5
36 | 25.0 | 136.0 | 1154 1140.2 |38.431 | 115.42 | 1046.8 | 153.9 | 1182.8 24.4 31.1
37 | 27.0 [ 194.0 [ 120.0 701.4 |41.812 | 120 664.4 | 161.8 858.4 0 12.3
38 | 17.0 [ 182.0 | 1215 81.9 [20.252 | 136.4 236.5 | 156.7 418.5 | 14940.6 51.5
39 [ 37.0 [ 194.0 | 1283 904.1 |39.035 | 134.9 | 1607.8 | 173.9 | 1801.8 | 6544.8| 2346
40 | 9.0 | 1410 | 1316 250.2 | 43.556 | 136.4 418.5 | 178.0 559.5 | 4840.6 56.1
41 | 20| 700 ] 1343 1075.0 |20.061 | 1343 | 1258.8 | 154.4 | 1328.8 0 61.3
42| 30| 710 | 135.0 559.2 [31.5 135.0 559.5 | 166.5 630.5 0 0.1
43 | 70| 550 1370 1152.0 |35.124 | 137.0 181.51| 172.1 236.5 0 323.5
44 | 48.0 | 155.0 | 139.9 1337.7 | 34.755 | 145.7 801.8 | 180.5 | 1956.8 | 5815.5| 154.7
45 | 120 | 23.0 | 1445 750.3 | 47.936 | 1445 641.4 | 192.4 664.4 0 36.3
46 | 14.0 | 156.0 | 1475 3722 [10.516 | 1475 25.5 | 158.0 181.5 0 115.6
47 | 450 [ 1570 | 1516 2958 |40.99 | 158.0 245 | 199.0 1815 | 64156 90.4
48 | 220 [ 137.0 | 155.0 1577.0 |25.135 | 155.0 | 1470.8 | 180.1 | 1607.8 0 354
49 | 38.0 | 63.0 | 161.1 761.5 [39.732 | 161.1 858.4 | 200.8 921.4 0 32.3
50 | 24.0 [ 122.0 | 1658 4795 | 8.561 | 165.8 296.5 | 174.3 418.5 0 61
#EE 192270.5| 2495.9
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4 0.021 0.047 0.232 5.039 27.078 52.921
5 0.031 0.028 0.201 5.847 18.441 49.656
15 0.029 0.041 0.354 7.3882 23.077 53.569
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