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Synopsis

In the current thesis a hybrid metaeuristic algorithm is presented based on particle swarm
and ant colony optimization, for solving a variant of one of the npmgiular supply chain
management problems, the vehicle routing problem with time windows.

The problem consists of a vehicle fleet, a central depot and a set of customersséerJas

Each vehicle hathe same capacity and each customer is characterized by predeted
demand, coordinates and a time window in which he is te&eed Each customer must be
servedby one vehicle and no customer's demand is larger than the vehicle's capacity. Each
vehicle starts its route from the main depot and must return to theimdepot in a predefined

time limit.

The construction of the best solution for the service of the customers is conducted, firstly,
with the objective of minimizing the vehicles used and, secondly, with the objective of
minimizing the total distance travedl by the vehicle fleet. It is implied that the cost of using
an additional vehicle is far superior to the variable cost of transportation, so that solutions
that use fewer vehicles areferredregardless of the distance travelled by the vehicles.

The poposed algorithm for the solution of the vehicle routing problem consists of an ant
colony optimization algorithm in which in each iteration after the construction of the
solutions, each ant isncoded into avectorthat represents the starting position af particle

and the whole swarm is processed by a particle swarm optimization algorithm with a path
relinking strategy. Afterwards, the pheromone evaporation and update are executed and the
iterations of the ant colony optimization algorithm continue.

Theefficiency and effectiveness of the proposed algorithm were thoroughly tested using test
cases taken from the literature with very promising preliminary results. Further research has
to be done on fine tuning the algorithm for special cases.
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