Proceedings of the International Conference on Industrial Engineering and Operations Management
Bangkok, Thailand, March 5-7, 2019

Models and Metaheuristics for the
Pollution Traveling Salesman Problem

Paolo Toth, Valentina Cacchiani, Carlos Contreras-Bolton
DEI, University of Bologna
Viale Risorgimento 2, 40136 Bologna, Italy
paolo.toth@unibo.it

John W. Escobar
Pontificia Universidad Javeriana, CI. 18 #118-250, Cali, Colombia

Luis M. Escobar-Falcon
Technological University of Pereira, Cl. 27 #10-02 Barrio A" lamos, Pereira, Colombia

Rodrigo Linfati
University of Bio Bio, Av. Collao 1202, Concepcion, Chile

Abstract

We introduce the “Pollution Traveling Salesman Problem” (PTSP), a generalization of the well-known Traveling
Salesman Problem which aims at finding a Hamiltonian tour that minimizes a function of fuel consumption
(dependent on distance traveled, vehicle speed and vehicle load) and driver costs. We present a Mixed Integer
Linear Programming (MILP) model for the PTSP, enhanced with subtour elimination constraints, and propose an
Iterated Local Search (ILS) metaheuristic algorithm. The ILS algorithm first builds a feasible tour, based on the
solution of the Linear Programming (LP) relaxation of the MILP model, and then loops between three phases:
perturbation, local search and acceptance criterion. The results obtained by the ILS algorithm on instances with up
to 50 customers are compared with those found by a Cut-and-Branch algorithm based on the enhanced MILP model.
The results show the effectiveness of the ILS algorithm, which can find the best solution for about 99% of the
instances within short computing times.
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