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The multi-trip heterogeneous vehicle routing problem with soft time
windows for urban waste collection

Erfan Babaee Tirkolaee, Yaser Malekian, Seyyed Hamid Mirmohammadi
Department of Industrial and Systems Engineering, Isfahan University of Technology
ABSTRACT

Waste collection is a highly visible municipal service that involves large expenditures and difficult
operational problems, plus it is expensive to operate in terms of investment costs and operational costs,
thus making small improvements in this field can lead to huge savings in municipal expenditures.

This paper discusses the multi-trip heterogeneous vehicle routing problem with soft time windows
constraints of minimizing the total costs including the cost of travel distances between nodes, costs of
vehicles, and the penalty costs for violation of soft time windows. Since the mentioned problem is a more
general version of vehicle routing problem, hence, it belongs to NP-complete complexity class and we
present a simulated annealing algorithm to solve the model approximately in practical dimensions.
Finally, the experimental results in comparison with CPLEX have shown that the proposed algorithm has
appropriate performance in a reasonable time.
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