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Vehicle Routing Problem with Multiple Driving ranges (VRPMD)

VRPMD
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Vehicle Type
Vehicle 

capacity

Vehicle driving ranges

(distance unit)
Symbol

ICEVs1 and/or

PHEVs2
Fixed to 

100

No driving range limitation –Large L

EVs 200 – Medium M

EVs 100 – Small S

1Internal Combustion Engine Vehicles
2Plug-in Hybrid Electric Vehicles

Vehicle Routing Problem with Multiple Driving ranges (VRPMD)

VRPMD

Multi-Round Heuristic Algorithm (MRHA)
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1Internal Combustion Engine Vehicles
2Plug-in Hybrid Electric Vehicles

Capacitated Vehicle Routing Problem with Multiple Driving

ranges (CVRPMD)

CVRPMD

Develop an efficient solution method:

Multi-Round Iterated Greedy

Vehicle Type
Vehicle 

capacity

Vehicle driving ranges

(distance unit)
Symbol

ICEVs1 and/or

PHEVs2 1.25Q0 No driving range limitation –Large L

EVs Q0 200 – Medium M

EVs 0.8Q0 100 – Small S
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Proposed solving method

Proposed solution method

Multi-Round Iterated Greedy (MRIG)

Iterated Greedy (MRIG)

Successive

Approximation

Method

(SAM)



7

Analysis of the results

Analysis of the results

 33 CVRP classical benchmark instances to solve both VRPMD and

CVRPMD- are selected from a large number of instances

 using different criteria to select these benchmark instances

 instances with an optimal or pseudo-optimal solution

(instances from sets A, B, E, F, M and P)

 instances with information on routes for the optimal or

pseudo-optimal solution

 mid-size instances including between 22 and 135 nodes.
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Distance-based cost evaluation

Analysis of the results

Measure the performance of the results by Relative Percentage

Difference (RPD)

Bestsol: the best distance-based cost found through our results and the

existing ones by Juan et al. (2014b), and the best known solutions

(BKS) for any instance.

Algsol : the distance-based cost obtained by the proposed algorithm
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Novel green indices for fleet configurations

Analysis of the results

ω ∈ [0, 1] .

The number of the used vehicle of types S, M and L are denoted by S,

M and L, respectively.

The values of ω is set to 0.7.
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Novel green indices for fleet configurations

Analysis of the results

This index measures environmental unit cost for each fleet

configuration.

The values of α =100

β =30

and γ = 10.
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Relation between Novel green indices

Analysis of the results

Experimental results for VRPMD
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Experimental results for VRPMD

Analysis of the results

Experimental results for 20 classical CVRP instances
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Experimental results for VRPMD

Analysis of the results

Experimental results for additional classical VRP instances
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Analysis of the results

Experimental results for VRPMD
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Experimental results for VRPMD

Analysis of the results
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Experimental results for CVRPMD

Analysis of the results

Experimental results for CVRPMD with classical VRP instances
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Conclusion and future work

Conclusion and future work

 Extending the VRPMD:

• Multiple capacities for each type of vehicles

• developing an efficient method (MRIG)

 Developing reasonable solutions in terms of distance-based cost and more

diverse solutions in terms of using greener fleet configurations.

 Help decision makers to decide the best routes for their managerial

problems
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Conclusion and future work

Conclusion and future work

 Multi-objective optimization models

 integrating classical assumptions such as time windows and multi-depot

 Considering the impact of the carrying load of the vehicles on the resource

consumption




