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Optimization on tractor-and-trailer transportation scheduling

with uncertain empty-trailer tasks

YANG Zhen-hua', YANG Guang-min"?*, XU Qi', GUO Shu-juan', JIN Zhi-hong'
(1. School of Transportation Management, Dalian Maritime University, Dalian 116026, Liaoning, China;

2. Yunnan Science Research Institute of Communications and Transportation, Kunming 650011, Yunnan, China)

Abstract; In actual road network, the optimization model on tractor-and-trailer transportation
scheduling with uncertain empty-trailer tasks was built. A two-stage heuristic algorithm was
designed to solve the model. At the first stage, the transportation scheme of empty-trailer task
was decided by two strategies, minimizing the transportation distance of empty-trailer and
minimizing the total surplus of origin destination (OD) points for heavy-trailer tasks respectively.
At the second stage, the task node surplus and the greed thought were combined to determine the
execution sequence of all tasks. Numerical examples were used to analyze the performance of the
algorithm. Analysis result shows that empty-trailer transportation cost and total cost are 325.5
and 1 010. 5 yuan respectively, which respectively save by 10. 44 % and 3. 62% compared to the
original scheme, and less tractors are used. Based on the numerical example of tractor-and-trailer
transportation among cities in Liaoning Province, the optimal values under two strategies,

minimizing the transportation distance of empty-trailer and minimizing the total surplus of OD
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points for heavy-trailer tasks are 2 561. 3 and 2 464. 6 yuan respectively, average solving times are
21.5 and 27. 3 s respectively, and the results under the second strategy have good stability. The
total costs computed by using simulated annealing algorithm are all above 3 100 yuan, and the
solving times are all above 80 s. So, the algorithm in this paper has higher precision and
efficiency, and the strategy of minimizing total surplus of OD points for heavy-trailer tasks has
obvious advantages on tractor-and-trailer transportation scheduling problem with uncertain
empty-trailer tasks. 7 tabs, 8 figs, 25 refs.
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Fig.1 Tractor-and-trailer transportation mode
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scheme at the first stage
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Tab.3 Shortest distances between nodes km
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Tab.5 Supply and demand situation of empty-trailers
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Tab. 6 Lowest total costs by two strategies JG
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Fig. 6 Proportions of results higher than optimal value
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Fig. 8 Solving results with different ratios of

empty-trailer tasks to heavy-trailer tasks
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Tab.7 Solving results of simulated annealing algorithm

V)G T B 1 000 1 000 1 000 1 000 1 000 900 800 700 600 500
=R 0.9 0.8 0.7 0.6 0.5 0.9 0.9 0.9 0.9 0.9
BN AN 429.8 190.7 118.1 81.3 57.4 378. 1 327.7 278.6 226.3 179. 4
BN AR/ T8 3118.7 | 3279.1 | 3309.5 | 3353.4 | 3369.3 | 3149.7 | 3136.9 | 3186.4 | 3207.3 | 3268.6
4 3E 5% k-
S ZE 15
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