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Comparison among optimization methods to determine optimum number of
agricultural machinery

Abstract

Different combinations of tractors and implements can be selected to perform the related tasks of a field, from which,
one of them is the least cost machinery system. In this study, a model namely MAMCO (Model for Agricultural
Machinery Composition Optimization) was developed to optimize the number of machines used during the planting
period (plow, disk, leveler, planter and tractor) and to minimize total costs of machinery system. Iterative method (IM),
genetic algorithm (GA) and mathematical programming (MP) were used as optimization methods. In terms of
computation time and cost of proposed combination, optimization methods were compared in different field areas. IM
was the slowest and the most confident model whereas, MP resulted in the fastest and the least accurate. Usually genetic
algorithm reaches to the global optimum but Computation time for GA was less than that of IM without any area size
restriction, whereas maximum applicable area for IM was 2000 ha. It seems that, by increasing types of operations and
consequently their related machines, number of combinations becomes more than that in using IM. Therefore, for
optimization of machinery system, there is a need to soft computation methods such as genetic algorithm.

Keywords: Machinery selection, Scheduling, Iterative method, Genetic algorithm, Mathematical programming.



