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Application of density distribution function in clustering algorithms
TAN Jian-hao, ZHANG Jing, LI Wei-xiong

(Electrical and Information Engineering College, Hunan University, Changsha Hunan 410082, China)

Abstract: Characteristics and disadvantages of traditional density-based clustering algorithms are deeply investigated;
the present research status of density-based clustering algorithms is discussed; an improved clustering algorithm based on
density distribution function is put forward. K nearest neighbor (KNN) is used to measure the density of each point; a local
maximum density point is defined as the center point. By means of local scale, classification is extended from the center
point. For each point there is a procedure to determine whether it is a core point by a radius scale factor. The classification
is extended once again from the core point until the density descends to the given ratio of the density of the center point.
Several algorithm examples are given and the algorithm is experimentally compared with the grid-shared nearest neighbor
(GNN) clustering algorithm, on the clustering accuracy ratio and efficiency. The tests show that the improved algorithm
greatly reduces the sensitivity of density-based clustering algorithms to parameters, improves the clustering effect of the
high-dimensional data sets with uneven density distribution, and enhances the clustering accuracy and efficiency.

Key words: clustering algorithms; KNN; GNN; density distribution function; OPTICS(ordering points to identify the
clustering structure); DENCLUE(density-based clustering); local scale; radius scale factor
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2 (Present
research status of density-based clustering al-
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3
(Improved clustering algorithm based on
density distribution function)
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MinPts=4,k =15,a =0.9,ratio=0.1( )
MinPts=7,k =20,a =0.9,ratio=0.1( )

(a)

MinPts=4,k =15,a =0.9,ratio=0.1( )
MinPts=7,k =20,a =0.9,ratio=0.1( )

(b)

MinPts=4,k =15,a =0.9,ratio=0.1( )
MinPts=7,k =20,a =0.8,ratio=0.2( )

(c)
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Fig. 1 Clustering results of the improved algorithm
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(Contrast and analysis of the improved algo-
rithm and other algorithms)
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Fig. 2 Comparison of the clustering results of the improved
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k = 4, Minpts = 7, α = 0.9, β = 0.1
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Fig. 3 Comparative tests of the improved algorithm with GNN
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