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ABSTRACT

This work tackles a real-world transportation problem that arises in several companies in the
Canary Islands, an outermost region of the European Union. Canary distribution companies
have their warehouses in some islands and distribute goods to the others. Therefore, the trans-
port infrastructure has to ensure the mobility of goods among the islands. The problem at hand
is modeled as a Vehicle Routing Problem with Time Windows [3], in which the inherent inter-
modality has to be handled. The goal of this paper is to solve an Intermodal Vehicle Routing
Problem with Time Windows [1], [2] by using a combination of road and maritime means of
transport.

With the purpose of providing a solution approach for the problem, we first propose a mixed
integer linear program. Moreover, due to the complexity of the problem we also develop a
metaheuristic method based on Variable Neighborhood Search to be able to solve large instances.

Given the fact that the customers might be either known at the beginning of the planning
horizon or revealed over it, offline and online versions of the solution approach are proposed.
Instances based on the real data provided by some companies are generated to corroborate
the effectiveness of the proposed methods. The results obtained using the offline method have
been useful to corroborate the good behavior of the solution approach. Then, we tested the
online version of the algorithm, where dynamic customers appear over the planning horizon
while vehicles are moving. At this point, two different strategies were considered to satisfy the
different points of view of the related companies: inserting every new customer in the existing
routes, even if this involves unfeasibilities in customers time windows, or postponing every
customer which cannot be included without producing unfeasibilities. In both cases, we have
obtained coherent results. We have proved that postponing only a few customers when it is
permitted, reduces the total traveled distance considerably. Finally, if it is not permitted, the
average of resulting total unfeasibility can be assumed by companies that use soft time windows.
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