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Abstract: Density Peak Clustering (DPC) has been widely used as an efficient and non-iterative clustering
algorithm. However, studies have found that DPC struggles to select correct cluster centers, especially in datasets
with non-spherical clusters and non-uniform density. Moreover, the algorithm is heavily influenced by the truncation
distance parameter. [ Objective] In order to address the issue of poor performance of DPC on datasets with uneven
density distributions, [Method] we propose a density peak clustering algorithm based on natural and weighted
shared nearest neighbors. This algorithm first introduces natural nearest neighbor computations to calculate weights,
then redefines the similarity between data objects based on the definitions of first-order and second-order shared
nearest neighbors. Subsequently, by fusing the definitions of shared nearest neighbor similarity and natural nearest
neighbor weights, relative density and relative distance are calculated. Finally, a novel strategy for distributing
cluster centers is designed. [Result] Experimental results on sixs different types of datasets demonstrate that the
proposed algorithm outperforms four other comparative algorithms significantly in terms of clustering performance.
[ Conclusion] The method achieves better cluster center identification on datasets with non-uniform density,
effectively addressing the aforementioned issues.
Key words: Cluster algorithm; Density peak clustering; Natural nearest neighbor; Shared nearest neighbor; Cluster
center diffusion.
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Tab.1 The experimental datasets

Datasets Capacity The number
of clusters
Jain 373 5
Spiral 312 3
datasets Pathbased 300 3
Compound-2 349 5
Zelnik6 238 3
Aggregation 788 7
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Fig. 2 The comparison of clustering results of 4 algorithms in Jain
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Fig. 4 The comparison of clustering results of 4 algorithms in Pathbased
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Fig. 7 The comparison of clustering results of 4 algorithms in Aggregation
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Tab.2 The Comparison of evaluation indicators of 4 algorithms in 6 datasets

Datasets Algorithms AMI ARI FMI
DBSCAN 0.9276 0.9758 0.9906
Jain DPC 0.5761 0.6183 0.8386
SNN-DPC 0.4299 0.3856 0.7259
DPC-NN-WSNN 1.0000 1.0000 1.0000
DBSCAN 1.0000 1.0000 1.0000
Spiral DPC 1.0000 1.0000 1.0000
SNN-DPC 1.0000 1.0000 1.0000
DPC-NN-WSNN 1.0000 1.0000 1.0000
DBSCAN 0.6905 0.6444 0.7542
Pathbased DPC 0.5360 0.4530 0.6585
SNN-DPC 0.8979 0.9077 0.9103
DPC-NN-WSNN 0.9024 0.9294 0.9533
DBSCAN 0.9416 0.9738 0.9817
Compound-2 DPC 0.8607 0.8188 0.8746
SNN-DPC 0.8775 0.8242 0.8783
DPC-NN-WSNN 1.0000 1.0000 1.0000
DBSCAN 1.0000 1.0000 1.0000
Zelnik6 DPC 0.4909 0.4564 0.6442
SNN-DPC 0.8736 0.8743 0.9173
DPC-NN-WSNN 0.8566 0.8661 0.9143
DBSCAN 0.9344 0.9417 0.9436
Aggregation DPC 0.8921 0.7550 0.8074
SNN-DPC 0.9314 0.9272 0.9428
DPC-NN-WSNN 0.9548 0.9594 0.9681
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