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ABSTRACT

In this study, a two-objective mathematical model including minimizing costs and minimizing
the transport time between each pair of nodes was presented and evaluated using two multi-
objective genetic algorithms and harmonic search. On the other hand, due to the fact that the
purposeisto apply uncertain conditions, the demand parameters, operating costs and additional
capacity building costs were also considered as uncertain, and the uncertain parameters were
considered as trapezoidal fuzzy numbers. The results obtained from solving problems with
different dimensions based on two criteriaof cost and time of movement between nodes showed
the high performance of the genetic algorithm compared to the search for harmony. In order to
compare the numerical results, it was found that in the small-scale model, the multi-objective
genetic algorithm improved by 8.7 percent of the total costs in the system and was able to
respond 9% faster than the harmonic search algorithm. Also, due to the solution of the model
in medium dimensions, the multi-objective genetic algorithm has improved by 6% compared
to the harmonic search algorithm in order to determine the cost of the entire network. At the
time of network service, the genetic algorithm was 1.5% faster than the harmonic search
algorithm. Finally, by examining the large-scale model, it was found that the multi-objective
genetic algorithm with 2 percent improvement over the harmonic search a gorithm reduced the
transportation network costs more and by 2 percent less time.

Keywords: Pole Location, Transportation Networks, Meta-Heuristic Algorithms,
Harmony Search
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