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Abstract

As an efficient logistics mode, multimodal transport can effectively integrate the advantages of var-
ious transportation modes and reduce energy consumption and carbon emissions. Aiming at the
low-carbon multimodal transport path optimization problem, this paper provides a hybrid optimi-
zation method combining genetic algorithm and particle swarm optimization algorithm, establishes
a multi-objective optimization model considering transport time, cost and carbon emission, and
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designs a PSO-GA hybrid algorithm to realize the comprehensive optimization of multimodal
transport path. Finally, a numerical example is given to verify the effectiveness and feasibility of the
proposed method. The results show that the PSO-GA hybrid algorithm can effectively reduce the
transportation cost and carbon emissions of multimodal transportation while ensuring transporta-
tion efficiency, and provide theoretical support and practical guidance for the low-carbon develop-
ment of China’s transportation industry.
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Table 1. Relevant parameters and their meanings
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Figure 1. Flow chart of PSO-GA hybrid algorithm
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Figure 2. Schematic diagram of the encoding of the particle
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Figure 3. Example of the best transportation scenario for multimodal transport
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Table 2. Transportation distance between nodes (unit: km)

2 THREMEHESEM: km)

A1 A N R K% FEE LT A N R K%
(1,2) 394 303 (5,7) 242 515
(1,3) 352 — 661 (5,8) 717 — 670
(1,4 432 628 — (5,9) 580 456 —
(2,3 680 — 952 (6,7) 481 996 574
(2,5) 1014 1109 1185 (6,8) 960 — 959
(2,6) 1107 1173 846 (6,9) 823 581 837
(3,5) 874 1194 —_ (7,10 439 535 524
(3.,6) 894 972 —_ (8,10) 124 —_ —_
(4,5) 822 795 1000 (9,10 136 147 159
(4,6) 554 577 665
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Table 3. Average speed of different modes of transportation (unit: Km/h; yuan/TEU-Km; KG/TEU-Km)
# 3. AEEHARMFINRE A : Km/h; JT/TEU-Km; KG/TEU-Km)

g% 7 B LR ACY/ BHEBGE
N 80 0.5 0.04795
g 60 0.35 0.00841
K 30 0.3 0.01733
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Table 4. Unit cost/transit time of transportation mode conversion between nodes (unit: yuan/t; h)
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gt = Nk Bk K
N 0/0 3.09/1 5.23/1
B 3.09/1 0/0 26.62/2
K% 5.23/1 26.62/2 0/0
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Table 5. Parameter value definition table
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Figure 4. Case optimal transportation scheme
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