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Modeling and memetic algorithm for vehicle routing problem with
simultaneous pickup-delivery and time windows

ZHANG Qinghua”, WU Guangpu
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to solve the Vehicle Routing Problem with Simultaneous Pickup-Delivery and Time Windows
(VRPSPDTW ) in the context of reverse logistics, the corresponding vehicle routing problem model was established according
to the actual situation and solved by memetic algorithm. In the process of solving the model, the Guided Ejection Search
(GES) was used to generate the initial population. In the process of population evolution, the Edge Assembly Crossover
(EAX) method was used to generate the offspring, and in order to improve the quality of solutions and the search efficiency
of algorithms, multiple neighborhood structures were used to repair and educate the offspring. The performance of memetic
algorithm was tested and compared with Genetic Algorithm (GA) , parallel-Simulate Annealing algorithm (p-SA) and
Discrete Cuckoo Search (DCS) algorithm on Wang and Chen test dataset. Experimental results show that the proposed
algorithm obtains the current optimal solutions when solving all small-scale examples; the algorithm updates or achieves
current optimal solutions on 70% examples when solving the standard-scale examples, and the obtained optimal solution has

more than 5% improvement compared with the current optimal solution, fully verifying the good performance of the algorithm

for solving VRPSPDTW.
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Fig. 1 Flowchart of memetic algorithm
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Fig. 3  Flowchart of initial population generation algorithm
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Tab. 2 Comparison of experimental results of standard-scale customer examples

4 GA p-SA DCS MA
NV D NV TD NV TD NV TD
Rdp103 14 1216. 16 14 1226.77 14 1228.48 14 1213. 62
Rdp108 10 967. 49 10 962. 48 10 964. 38 10 971. 10
Rdp201 4 1280. 44 4 1286. 55 4 1281. 63 4 1256. 08
Rdp206 3 961. 32 3 969. 94 3 957.81 3 949. 19
Cdp104 10 878.93 10 944.73 10 931.26 10 890. 63
Cdp107 11 913.81 11 911. 90 11 912.37 11 909. 64
Cdp201 3 591. 56 3 591. 56 3 591.56 3 591. 56
Cdp205 3 588. 88 3 588. 88 3 588. 88 3 588. 88
Redp201 4 1587.92 4 1513.72 4 1520. 56 4 1435. 69
Redp204 3 822.02 3 897. 13 3 822.02 3 829.37
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Fig. 7 Delivery route of Rdp103 example
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