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s 5/1 7) 4257 35 4320 5 0.01%
S 7/1 3 6 240 68 6375 8 2.16%
h 9/1 4 8 625 97 9321 11 8.07%
i 1272 6 9787 124 11 647 16 19.00%
h 1572 7 13 654 156 14 994 26 9.81%
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AR AN S = . ; GAP
('min) (s) ('min) (s)
s 5/1 ) 4257 35 4257 10 0.00%
N 7/1 3 6 240 68 6498 15 4.13%
h 9/1 4 8 625 97 8 964 29 3.93%
h 1272 6 9787 124 9 865 61 0.80%
h 1572 7 13 654 156 15238 98 11.60%
x 18/3 8 17 562 201 20 754 120 18.18%
* 20/3 9 20 087 240 22 659 167 12.80%
* 23/4 11 24 594 268 25780 196 4.82%
=5 HHBHBEKERBEST
SIS =
fﬁﬁi)fnﬁz o 100 min 120 min 140 min 160 min 180 min 200 min
UURE B
9/1 9290 8610 8 006 8 260 8 654 9526
1272 11562 10 396 9963 9523 10 169 12 150
15/2 17 026 14770 13 569 12 369 13 823 15236
18/3 23 698 20 357 18 569 17 023 17912 19 057
20/3 27 541 24 521 22 369 18 236 20103 22 056
23/4 30269 26 598 23 687 21 569 24 601 25 960
x6 HEEMENNEMBERSESH F6 4
TEEC ESL 1 (min)  AFAL 2(min)  FSL 3(min) 7 19971 22098 23097
1 20 087 21456 23097 8 21016 21 687 23951
2 19971 21687 23 584 9 20012 22143 23 658
3 20012 22 047 23097 10 20212 21 456 23 584
4 20297 21943 24 096
5 19952 21 456 23221 WAL XT EE 2 RELER A5 R AT A B, NS R R R i
° 0087 2104 2309 Hh B TR A A AR PO MR, B B 2
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Berth allocation and ship scheduling integrated optimization
considering the priority of berth in use

Niu Meng, Wang Zhongyi, Li Yajun, Zheng Hongxing
(College of Transportation Engineering, Dalian Maritime University, Dalian 116026 )
Abstract

Berth allocation and ship scheduling affect each other, and their collaborative optimization is the key to im-
prove the efficiency of sea-side operations. For discrete berth bulk cargo port with one-way channel and single-har-
bor basin, plans for integration problem of ship scheduling and berth allocation are studied. Considering the time
and spatial constraints of ships in/outbound harbor time and berthing and departing, the realistic limits such as
berth shifting problem caused by the priority of ship berthing are focused on, an integrated optimization model is
built to minimize the total time of the vessel settling in port. An immune genetic algorithm is designed to solve the
model. Also the schemes of berth allocation , berth shifting and ships in/outbound harbor scheduling during the
planning period are given. The validity of the scheme and the algorithm is verified by the experiment, and the influ-
ence of ships in/outbound harbor duration length and the number of ships with priority on the integrated scheduling
scheme is analyzed, which can provide decision support for the actual operation of the port.

Key words: priority of berth in use, berth shifting, bulk cargo port, ship scheduling, berth allocation
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