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Research on time-and-site dependent multi-objective green vehicle routing
problem in urban logistics distribution
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Changsha 410205, China; 2. School of Advanced Interdisciplinary Studies, Hunan University of Technology and
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Abstract: In order to promote energy saving and emission reduction in the field of urban logistics distribution, a time-and-
site dependent multi-objective green vehicle routing problem is proposed. Firstly, a method for calculating vehicle travel
time under different situations of traffic congestion is proposed. Secondly, the impacts of vehicle travel speed dynamic
change, real-time load and other factors on fuel consumption and carbon emission are considered comprehensively to
establish a vehicle fuel consumption and carbon emission measurement model. Then the relationship between vehicle
delivery moments and customer satisfaction is analyzed and a customer satisfaction function is established. On this basis, a
mathematical model is constructed by taking the minimization of the sum of the costs of vehicle use, fuel consumption and
carbon emission, and the maximization of the average satisfaction of customers as the optimization objectives. Finally, an
improved brainstorming optimization algorithm is designed. The experimental results show that the constructed model and
the proposed algorithm can achieve balance between multiple objectives of logistics distribution, effectively avoid traffic
congestion, reduce the total cost of logistics distribution, reduce fuel consumption and carbon emission, and improve
customer satisfaction.

Keywords: green vehicle routing problem; time-dependent; site-dependent; brain storm optimization algorithm; multi-
objective optimization
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HIHT A Zy Za Cy Cy Cz NV
1 3217.20  0.5693 293241 278.85 5.94 5
2 324384 05906 2952.16 285.60 6.08 5
3 3319.64 0.6060 3006.48 306.64 6.53 5
4 3323.85 0.6483 3010.57 306.75 6.53 5
5 3330.10 0.6519 3012.83  310.65 6.61 5
6 3356.37 0.6544 3029.81 319.75 6.81 5
7 3371.34  0.6606 3040.84 323.62  6.89 5
8 3379.50 0.6762 3048.56 324.04 6.90 5
9 3391.77 0.6839 3059.87 324.98 6.92 5
10 340442 0.6929 3064.60 33274  7.08 5
11 3416.65 0.7296 3078.55 331.05 7.05 5
12 3427.65 0.7297 3086.04 334.49 7.12 5
13 3451.52 0.7470 3103.31 340.95 7.26 5
14 3565.11 0.7657 3187.03 370.19 7.88 5
15 3576.17 0.8007 3190.54 377.59 8.04 5
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1
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FEAR T 2.14 %; DAL 3 2 P2 e KA EH AR B, 55 51

WS A4 FA B, AR YA RE AL SRS I R RN 1 IS T

R, H A& BL 2 A HBE N T 13.31%. X B R B,

TSDMOGVRP 152 8 K 3R i 551 15 3 A 55 3% 25

(][] B, 88 S HLIC 328 R A 5 000 2% 3 T 58 1 ~F- 4T
=8 3MEEKRTSDGVRP BIKfRLE

Ak B % C Co Cs A Zy NV

A 1 293241 27885 594 321720 0.5693

5
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Foik A i/ 2885.61 28122 599 3172.82 0.5640 5
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