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Abstract

The issue of traditional k-means clustering algorithm relying too heavily on the number of clus-
ters, k. A new method for determining the optimal number of clusters, k, has been proposed—the
double mean method. This algorithm does not rely on a pre-defined k value, but rather calculates
the ratio of intra-cluster average distance and inter-cluster average distance to dynamically de-
termine the optimal k value. The innovation of this method lies in the fact that it combines in-
tra-cluster density and inter-cluster separation, thus more accurately reflecting the true structure
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of the data. By comparing the k value obtained on multiple public datasets with the true number of
classes in the data or with the k value obtained using the elbow method, the effectiveness of the
new method is demonstrated.
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Figure 1. Determination of k value by three methods on four datasets
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Figure 2. Time comparison of dual mean method and EE method
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