Proposal of a General-purpose Algorithm of Split Delivery Vehicle Routing
Problems for Multiple Agricultural Machines

In recent years, there has been growing attention towards smart agriculture to enhance the efficiency
of agriculture[1]. Farmers utilize multiple agricultural machines to work on several fields. In this process, it
is necessary to decide (a) the assignment of tasks to agricultural machines for each field, and (b) the touring
route of each agricultural machine for the fields they are responsible for.

Although various methods have been proposed in previous studies to address this problem, it is not
clear which method is appropriate when conditions are specified according to the individual situation of a
farm, leading to a lack of versatility in the dispatch system. Furthermore, in each method, hyperparameters
(parameters set from outside that affect the algorithm’s operation or performance) are empirically given,
making it difficult to say that the full potential of each method has been utilized. For these reasons, the
development of a versatile task allocation system has not been achieved. Therefore, this study aimed to
develop a general-purpose task allocation system for agriculture.

In order to reach this objective, we developed a versatile task allocation system and verified its
effectiveness. The results of the simulation are shown in Table 1. It was demonstrated that the simulated
annealing method performs well for small agricultural field scales, while local search methods are superior
for large scales with short calculation times, and the values of hyperparameters suitable for the scale of the
agricultural field were derived. Going forward, further experiments will be conducted targeting more
agricultural field conditions and metaheuristics to further develop a versatile agricultural task allocation

system, including the extraction of features necessary for selecting the appropriate algorithm.

Table 1. Best optimization methods and hyperparameter combinations according to farmland size
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