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Abstract

As an important part of takeaway delivery in the operation of takeaway platforms, the path plan-
ning of takeaway delivery will directly affect the operational efficiency and brand influence of ta-
keaway platforms. This paper takes the takeaway delivery system composed of multiple distribu-
tion centres, multiple merchants and customers as the research object, comprehensively consid-
ers the transportation cost, fixed cost, meal delivery time cost and time window penalty cost of
takeaway delivery, adds the upper limit of the carrying capacity of the unit vehicle and the soft
time window constraints of the segments, and constructs a pre-optimization model and a dynamic
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adjustment model suitable for the takeaway delivery of multiple distribution centres under the
mode of takeaway delivery, with the goal of minimizing the cost and maximizing the satisfaction of
customers. A pre-optimisation model and a dynamic adjustment model for route optimisation are
constructed, and the corresponding hybrid genetic ant colony algorithm and genetic algorithm are
designed to solve the model respectively. Finally, the feasibility of the model and the effectiveness
of the algorithm are verified through case analysis and algorithm comparison analysis, which pro-
vide reference for the management decision of takeaway industry.
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Figure 1. Multiple distribution centre model
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Figure 2. Dynamic adjustment path diagram
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Table 1. Description of set parameters
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Table 3. Description of decision variables parameters
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Figure 3. Time window schematic
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Figure 4. Individual coding scheme
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Figure 5. Distribution center rehabilitation program
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Figure 7. Cross operation
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Figure 9. Location map
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Table 4. Model parameter settings
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Table 5. Parameters involved in the algorithm
F= 5 BAERURNEY

SRR (HRCE TN e
TR populationSize 50
R R AR EL maxGeneration 500
XA crossoverRate 0.6
2 A mutationRate 0.1
SERREIERY Alpha 1
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F R RN R R Q 100
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Figure 10. Iterative diagram of the algorithm for the pre-optimisation phase
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Figure 11. Path planning diagram for the pre-optimisation phase
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Figure 12. Path planning diagram for dynamic adjustment phase
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Table 6. Optimal path result after adding new order at 11:30
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Figure 13. Comparison of cost levels of different algorithms
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