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Abstract

Clustering by fast search and find of density peaks (CFSFDP) is a novel algorithm that
efficiently discovers the centers of clusters by finding the density peaks. The accuracy of
CFSFDP depends on the accurate estimation of densities for a given dataset and also on the
selection of the cutoff distance (dc). Mainly, dc is used to calculate the density of each data
point and to identify the border points in the clusters. CFSFDP necessitates using different
methods for estimating the densities of different datasets and the estimation of dc largely
depends on subjective experience. To overcome the limitations of CFSFDP, this paper
presents a method for CFSFDP via heat diffusion (CFSFDP-HD). CFSFDP-HD proposes a
nonparametric method for estimating the probability distribution of a given dataset. Based
on heat diffusion in an infinite domain, this method accounts for both selection of the cutoff
distance and boundary correction of the kernel density estimation. Experimental results
on standard clustering benchmark datasets validate the robustness and effectiveness of the
proposed approach over CFSFDP, AP, mean shift, and K-means methods.
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1. Introduction

Clustering plays an important role in the fields of knowledge discovery and data mining.
Clustering algorithms attempt to organize data into different disjoint categories, with more
similar data points organized into the same cluster, while dissimilar data points are grouped
into different clusters.

Clustering has been successfully applied in different fields such as bioinformatics [1–
3],cyber security[4, 5], image processing [6–11],astronomy [12],social networks [13, 14] etc.
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