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Abstract: To solve simultaneous pickup and delivery among multiple demand points, a vehicle routing model
that incorporates demand splitting and transfer is established. The constraint of dynamic variation of vehicle load,
the constraint of multiple node access and the constraint of demand split transport are added in the model to improve
the universality of the problem. In the optimization algorithm of the model, a hybrid approach combining arithmetic
and ant colony optimization algorithm is employed to solve the problem. The algorithm follows a nested optimization

structure,, where the outer arithmetic optimization algorithm gets the task quantity of the delivery vehicle. The inner

*  WREH:2022-10-09
E&WA : FKE AP LRI H (2020YFB1712802) , National Key R&D Program of China(2020YFB1712802) ; [l 5 [ SR} 7 34 ¥R Bl
I H (71401027) , National Natural Science Foundation of China (71401027) ; [ db 45 15 25 22 8¢ A SCHE SRl =098 i 5 (SQ202002) , Hu-
manities and Social Sciences Funds for Hebei Universities (S()202002)
EEBN: TFRIR(1976—) 2 LI AR AR 2% B2 B oA il 3z, it
T EHE R, E-mail : 2855788162@qq.com



5 8 3

TEFRAE « 2275 R ) 4] B R R A A SR A SR A5 195

ant colony algorithm then optimizes the path, and provides feedback to the outer algorithm to continue to update and

solve until the termination condition is met. At the same time, several enhancements are introduced to the hybrid

arithmetic ant colony algorithm, such as incorporating probability coefficient, adding operator position update

formula and updating dynamic tabu matrix. These enhancements aim to increase the diversity of solutions and

improve the efficiency of the algorithm. Finally, the improved algorithm is verified by an example and compared with

the hybrid whale algorithm and other algorithms to solve the problem in this paper.

Key words: path planning; simultaneous pickup and delivery problem; split delivery; random transshipment

point; arithmetic optimization algorithm ;ant colony optimization
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