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Density Peaks Clustering Algorithm Based on Geodesic Distance and
Cosine Mutual Reverse Nearest Neighbors for Manifold Datasets

ZHAO Jia, WANG Gang, LU Li,FAN Tang-huai
(School of Information Engineering , Nanchang Institute of Technology , Nanchang, Jiangxi 330099, China)

Abstract: The density peaks clustering algorithm tends to select the density peaks in the spherical distribution data,
while the manifold data are mostly non spherical distribution, resulting in the inability to accurately find the cluster centers.
The allocation strategy of the algorithm gives priority to the chain allocation of samples near the cluster centers, while a
large number of samples of manifold data are far away from the cluster centers, resulting in the wrong allocation of samples
that should belong to the same cluster. Therefore, this paper proposes a density peaks clustering algorithm based on geode-
sic distance and cosine mutual reverse nearest neighbors for manifold datasets. Combining K-nearest neighbors with geode-
sic distance and redefining local density, highlighting the difference between density peaks and non density peaks, accurate-
ly find the cluster centers; combining the mutual reverse nearest neighbors and cosine similarity, the sample similarity ma-
trix based on cosine mutual reverse nearest neighbors is obtained, which can accurately allocate samples for manifold clus-
ters. The experimental results show that the algorithm can effectively find the geometry structure of manifold datasets, and
has excellent clustering effect on real datasets and picture datasets.
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Db 1 0.6675 1 0.6526 0.5107 0.4136 0.5098 0.5185
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Kl gR DPC-GDCN RDPC-DSS DPC-GD IDPC-FA FKNN-DPC DPCSA FNDPC DPC
Iris 0.8828 0.8831 0.7277 0.8623 0.8831 0.8831 0.8831 0.7247
Seeds 0.7441 0.5452 0.7172 0.7299 0.7118 0.6609 0.7136 0.7298
Wine 0.8210 0.6455 0.7575 0.7675 0.8481 0.748 0.7898 0.7065
WDBC 0.6575 0.1345 0.6518 0.6237 0.6423 0.3361 0.6076 0.4366
Libras 0.6171 0.4367 0.5609 0.5733 0.5554 0.5388 0.5494 0.5358
Ecoli 0.5236 0.5603 0.5103 0.6638 0.5878 0.4406 0.4833 0.4978
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Seeds 0.788 0.555 0.7341 0.767 0.7303 0.6873 0.7545 0.767
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Dermatology 0.955 0.8077 0.8311 0.9018 0.8709 0.6896 0.8418 0.7545
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