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Multi Objective Vehicle and Drone Routing Problem with Time Window
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Abstract

In this paper, we study the multi-objectives vehicle and drone routing problem with time windows,
MOVDRPTW for short, which is defined in an urban delivery network. We consider the dual modal

delivery system consisting of drones and vehicles. Drones are used as a complement to the vehicle

and operate in a point to point manner between the depot and the customer. Customers make various

requests. They prefer to receive delivery services within the predetermined time range and some

customers require fast delivery. The purpose of this paper is to investigate the effectiveness of the

delivery strategy of using drones and vehicles together with a multi-objective measures. As

experiment datasets, we use the instances generated based on actual courier delivery data. We

propose a hybrid multi-objective evolutionary algorithm for solving MOVDRPTW. Our results confirm

that the vehicle-drone mixed strategy has 30% cost advantage over vehicle only strategy.

» Keyword: Drone, Multi-Objective Vehicle Routing Problem, Hybrid-Meta-Heuristics, Evolutionary Algorithm,

Distribution Network
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Fig. 1. Network Model for MOVDRPTW
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[I. Problem statements and network model
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2. Structure of HMOEA
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Fig. 2. Structure of HMOEA
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Fig. 3. Random Generation of Initial Solutions
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6. Pareto ranking
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Fig. 6. Pseudo Code of Pareto Ranking and Elitism
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Fig. 8. Desired Time Window and Arrival Time of the Two
Customers in the Off-set Relationship
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Table 1. The operating cost and time cost per customer in
drone and vehicle route in the drone mixed strategy./ () indicated
the value of upper 20% of EA population
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V. Limitation and Discussion
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