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An Ant-based Clustering Algorithm for Part Family Formation

1 2

(AntClust)

Abstract

Cellular Manufacturing is one of the major applications of group technology. It
requires an effective part clustering approach for preliminary manufacturing cell design.
One of famous approaches is the cluster analysis method, which uses similarity coefficients
and clustering methods to group similarity parts into part families. Clustering methods are
divided into two categories: hierarchical and nonhierarchical methods. Hierarchical methods
often suffer from chaining effects, while nonhierarchical methods need a predetermined
cluster number. The research proposes a part clustering algorithm that is based on an
artificial ant clustering model (AntClust). The algorithm utilizes the characteristics of ants,
congregation and randomness, to prevent grouping results from being fixed during
clustering processes and to reduce the effects of noisy data. Besides, the algorithm doesn’t
need a predetermined cluster number. The agorithm has the ability of self-organization to
form part families naturally. The algorithm has been developed into a software system. Six
literature problems were selected to test the proposed algorithm with respect to grouping
efficacy. We found that the algorithm is able to obtain better machine cell configurations
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than other approaches.

Keywords: Group technology, part family formation, ant algorithms, swarm intelligence
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