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Abstract

Aiming at the problem of simultaneous delivery and pickup vehicle paths when customers have ur-
gent demands during the delivery route, with the optimization objective of minimizing the fuel cost,
waiting cost, and maximizing customer satisfaction, we establish a simultaneous delivery and
pickup vehicle path optimization model under urgent demands and propose an improved whale
optimization algorithm for solving the problem to reasonably plan the delivery routes. To enhance
the ability of the whale algorithm to jump out of the local optimum, the OX and the PBX are intro-
duced in the contraction encircling and the bubble foraging and increase the randomness of indi-
viduals in the prey searching. Simulation experiments show that the improved algorithm can obtain
a more economical route that meets the constraints, proving its effectiveness and superiority in
problem-solving.
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Figure 1. Schematic of VRPSPD
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Figure 2. Graph of the relationship between service time and cus-

tomer satisfaction
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Figure 3. Flowchart of the IWOA
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Table 1. Distribution programs of IWOA
1. IWOA W EFECIX T R

BR AR S [[BESIES
1 0-98-28-22-52-49-0
2 0-71-70-77-1-0
3 0-57-54-37-48-89-91-0
4 0-46-88-68-0
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20~21
22~23
24~25
26~27
28~29

0-84-39-51-0
0-25-74-93-59-80-0
0-81-78-92-60-64-2-0
0-67-18-15-12-4-0
0-20-17-62-30-100-0
0-41-83-45-0
0-95-94-72-6-0
0-87-76-82-85-0
0-24-35-61-26-0
0-42-86-16-14-0
0-32-33-31-56-97-0
0-96-44-58-0
0-3-8-10-0
0-65-0
0-90-55-0
0-5-66-0, 0-47-0
0-27-9-23-0, 0-69-75-0
0-13-63-53-38-36-0, 0-34-21-0
0-7-0, 0-19-11-99-0
0-40-29-0, 0-73-79-50-0
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Figure 6. Comparison of algorithm iteration
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