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ABSTRACT: The work aims to propose a dynamic order insertion strategy and a time window assignment strategy to
study the optimization problem of express logistics on-demand delivery considering dynamic new order demands, so as to
solve problems of difficulty in providing timely services to dynamic customers and poor delivery timeliness in traditional
express logistics on-demand delivery. Firstly, a bi-objective vehicle routing optimization model was constructed to
minimize the logistics operation cost and the number of vehicles used, considering the periodic demand of the express
logistics on-demand delivery network and the new order demand. Secondly, an improved multi-objective ant colony
algorithm was designed to solve the optimization model. This algorithm enhanced the quality of Pareto optimal solutions

through local optimization strategies and external archive update mechanisms. And a dynamic order insertion strategy and
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a time window assignment strategy was further proposed to improve the overall search performance of the algorithm.

Thirdly, the improved multi-objective ant colony algorithm was compared and analyzed with the multi-objective particle

swarm optimization algorithm, the multi-objective grey wolf algorithm, and the multi-objective multi-verse algorithm,

verifying the effectiveness of the proposed algorithm. Finally, an instance optimization study was conducted based on a

certain express logistics on-demand delivery network in Chongqing, and the impact of different service time period

divisions on indicators such as logistics operation cost, and the number of vehicles used, and penalty cost were analyzed

and discussed. The results showed that the logistics operation cost was reduced by 48% after optimization, and the number

of vehicles used was reduced by 12. The optimization scheme that divided the service time of the distribution center into

three time periods had the best effect. In conclusion, the model and algorithm proposed in this paper are helpful to reduce

the logistics operation cost and the number of vehicles used, providing method support and decision-making reference for

the optimization of express logistics on-demand delivery considering dynamic new order demands.

KEY WORDS: dynamic new order demands; on-demand delivery; time window assignment; improved multi-objective

ant colony optimization algorithm; Pareto optimization
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Fig.1 Comparison before and after optimization of on-demand delivery for express
logistics services considering dynamic new order demands
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Tab.6 Comparison of optimization results of different algorithms
IMOACO MOPSO MOGWO MOMVO
POl ammok et RS EER EEIME ORMAED SR R ORMAT EEW A SRR
/7t RBUW Wls Aot A E/s Aot HBUE - TEls Ao BV s
1 27064 8 304.4 34803 8 398.2  2898.6 8 395.7  2854.6 9 315.7
2 28794 7 3159  2910.8 9 318.7 33294 7 316.1 3079.4 8 437.32
3 3504.1 9 325.6 37553 10 340.8  3563.2 9 328.9 3850.8 10 325.4
4 36914 9 31.4 40109 11 329.6 37229 11 312.6  4192.8 10 326.4
5  3908.4 11 323.1  4778.6 11 3042 42748 10 308.1 4167.1 10 307.6
6  2559.5 8 346.1 3160.4 9 3404 28589 9 3504 28743 8 353.9
7 25721 7 352.1 30884 8 3446  2833.4 8 3472 2963.4 7 359.6
8 34722 9 387.9  4179.2 11 387.7 3 664.1 9 378.5 36754 10 378.7
9 33557 9 375.1  3981.2 10 3742 36716 9 382.9  3692.1 9 427.2
10 35942 9 337.9 43344 11 392.1  4164.1 11 396.9 38l11.1 10 417.8
11 1378.1 3 2437 1983.9 4 267.3  1455.8 5 401.3 19927 4 321.3
12 1935.1 3 2683 27104 5 2733 22504 4 279.1 20448 4 278.9
13 1857.5 5 295.7  2977.7 6 310.7  2294.5 6 466.7 2416.3 5 315.4
14 2020.7 5 336.9 2645.1 6 342.5 24654 5 304.9 2289.1 5 246.7
15 14303 3 2545 1987.9 3 263.81 1463.9 3 2973 14615 3 282.7
16 1354.4 3 277.6  2063.6 4 290.9 1475.6 4 306.1 1678.8 3 300.1
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Fig.3 Geographical distribution map of distribution center and customers
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Tab.7 Parameter settings in experiment
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Fig.4 Comparison of related indicators before and after optimization of on-demand
delivery for express logistics services considering dynamic new order demands
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Tab.8 Optimization of on-demand delivery for express logistics services considering dynamic new order demands
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Tab.9 Time windows divided by different service periods
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Fig.5 Comparison optimization results under different service periods
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