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Abstract : In response to changes in the shipping market and
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the demands of low-carbon transformation, shipping compa-
nies need to regularly optimize fleet deployment decisions for
their routes. To enhance the objective of decision-making effi-
ciency of shipping companies, a joint optimization model for
fleet deployment and speed in liner shipping networks was for-
mulated, and multiple factors such as ship type selection,
cargo allocation across routes, and various green shipping
measures were considered. Considering the inherent sequential
decision-making characteristics of this model, a two-stage in-
teractive algorithm incorporating linear transformation and cas-
cading increment strategies was proposed for efficient solu-
tion, and the accuracy and efficiency of this algorithm were
validated through algorithm comparison and analysis. Com-
pared to the algorithm that enumerates ship types, this algo-
rithm improves solution efficiency by approximately 99% while
achieving equivalent optimization results. Finally, taking the
Trans-Pacific shipping network as a case study to investigate
optimal fleet deployment strategies. Results show that utilizing
ships with larger container capacity while moderately increas-
ing sailing speeds can significantly enhance operational profit-
ability of carriers. The research findings can provide decision
support for shipping companies to flexibly respond to market
changes and efficiently formulate business strategies.
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Line Procedures

1 Begin

2 Input parameters

3 M1—Ship Selection Model (M2) and FDP+SO Model (M3)
4 Discrete speeds and transforms M3 into a linear model M4
5

6

7

Create an initial combination O={1,1,-*+,1}
Call CPLEX to solve M4 with the given O, and obtain E(O)

Loop

Update O to O based on cascading incremental strategy
9 Call CPLEX to solve M4 with given O, and obtain E(O)
10 If E(0)>E(0)
11 | Let 00, and E(0)—E(0)
12 else
13 | Break
14 End if
15 End loop
16 Output the result O and E(O) of M1
17 End
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Fig.2 Flowchart of the solving algorithm
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Tab.4 Comparison of accuracy and solving efficiency for optimization results among four solving methods

Hik B BARIEAL  RARAS ME—MREEGH R FHRJTERIG RN R/
Hik1 M AT & E[R5qks SCIP {2,1,1,3,3,1} 1529 38285
Hik2 MEFAAE A SCIP 2,1,1,3,3,1} 1514 24349
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Fig.5 Solution approach for M2 by using the cascading incremental strategy
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Fig.6 Comparison of fleet operation strategies

under

different route-ship type combinations
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Tab.5 Revenue and cost variations under route-ship combinations

o WN/TIZETC  BRMRA/TETC FHIATIEIC BE AT BEATIES  FEJET
(a) 1851 496 277 185 958 893
(b) 2154 548 322 204 1074 1080
(c) 2431 587 383 223 1193 1238
(d) 2865 720 465 252 1437 1428
(e) 3137 817 510 296 1623 1514
4 % -i/{/} Journal of Dalian Maritime University, 2024, 50(2) .
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