
Accepted Manuscript

Two-Echelon Vehicle Routing Problem with Simultaneous Pickup and Deliv-
ery: Mathematical Model and heuristıc approach

Onder Belgin, Ismail Karaoglan, Fulya Altiparmak

PII: S0360-8352(17)30519-3
DOI: https://doi.org/10.1016/j.cie.2017.10.032
Reference: CAIE 4969

To appear in: Computers & Industrial Engineering

Received Date: 17 March 2016
Revised Date: 15 August 2017
Accepted Date: 30 October 2017

Please cite this article as: Belgin, O., Karaoglan, I., Altiparmak, F., Two-Echelon Vehicle Routing Problem with
Simultaneous Pickup and Delivery: Mathematical Model and heuristıc approach, Computers & Industrial
Engineering (2017), doi: https://doi.org/10.1016/j.cie.2017.10.032

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cie.2017.10.032
https://doi.org/10.1016/j.cie.2017.10.032


  

1 

 

TWO-ECHELON VEHICLE ROUTING PROBLEM WITH SIMULTANEOUS 

PICKUP AND DELIVERY: MATHEMATICAL MODEL AND HEURISTIC 

APPROACH 

 

Onder Belgin
1
, Ismail Karaoglan

2
, Fulya Altiparmak

3 

1
 Republic of Turkey Ministry of Science Industry and Technology  

06510 Cankaya, Ankara, Turkey  

onder.belgin@sanayi.gov.tr 

 

2
Department of Industrial Engineering 

Selcuk University, 42030 Konya, Turkey 

ikaraoglan@selcuk.edu.tr 

 

3
Department of Industrial Engineering 

Gazi University, Maltepe, Ankara, Turkey 

fulyaal@gazi.edu.tr 

 

 

ABSTRACT 

The vehicle routing problem is one of the most important areas of logistics management. This 

study considers two-echelon vehicle routing problem with simultaneous pickup and delivery 

(2E-VRPSPD) which is a variant of vehicle routing problem. In the 2E-VRPSPD, the pickup 

and delivery activities are performed simultaneously by the same vehicles through depot to 

satellites in the first echelon and from satellites to customers in the second echelon. To solve 

the problem, firstly, a node-based mathematical model is proposed and three valid inequalities 

from the literature are adapted to strengthen the model. Because of the NP-hardness of the 2E-

VRPSPD, secondly, a hybrid heuristic algorithm based on variable neighborhood descent 

(VND) and local search (LS), called VND_LS, is developed to solve medium- and large-size 

instances of the 2E-VRPSPD. We conduct an experimental study to investigate the 

effectiveness of the valid inequalities on the mathematical model and also to evaluate the 

effectiveness and efficiency of the VND_LS. Computational results show that valid 

inequalities have significant effect to strengthen the mathematical formulation. Furthermore, 

mailto:onder.belgin@sanayi.gov.tr
mailto:ikaraoglan@selcuk.edu.tr
mailto:fulyaal@gazi.edu.tr


Download English Version:

https://daneshyari.com/en/article/7541505

Download Persian Version:

https://daneshyari.com/article/7541505

Daneshyari.com

https://daneshyari.com/en/article/7541505
https://daneshyari.com/article/7541505
https://daneshyari.com

