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Abstract— Clustering is one of the major data analysis 

technique. It divides the data objects into several groups 

called clusters. K-means is one of the widely used partition 

based clustering technique. But k-means suffer from some 

limitations such as initial centroid selection and determining 

the number of clusters. The final clustering results heavily 

depends on initial centroids so proper selection of initial 

centroid is necessary. This paper introduces a new technique 

called High Density Point k-Means algorithm to start the k-

means with better initial centroids. In this algorithm, the data 

objects with high density values is chosen as the initial cluster 

center. Experimental results shows that the proposed 

algorithm produces more accurate and efficient clusters. 

Finally, Cluster efficiency is measured by using similarity 

index.     
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I. INTRODUCTION 

The large amount of data is accumulated and stored in 

databases, which increases a need for analysing data. The 

most important and widely used data analysis method is the 

Clustering, which is used to find the natural grouping among 

the data objects. Clustering [1] is the unsupervised learning 

method which means that grouping is performed without any 

background knowledge. The most efficient method for 

clustering is the partition based clustering algorithm. It 

divides the data objects into a set of non-overlapping clusters. 

K-Means [2] is most used partition based clustering method 

which groups the data objects into a set of k clusters. 

Clustering techniques are applied in variety of application 

areas [8] such as image processing, neural networks, 

knowledge discovery, pattern recognition, data analysis etc. 

K-means clustering is well suited to cluster numeric values 

and it is computationally simple and fast, so it can be applied 

to cluster large datasets. In original k-means initial centroids 

are selected in a random manner. It directly affects the 

accuracy of the resultant cluster. For different initial 

centroids, clustering results will be different and the number 

of iterations also varies accordingly. Various methods [1-5] 

have been proposed to improve initial centroid and to enhance 

the quality of the clustering results.  

To overcome the drawback of selecting initial 

centroids this paper proposes a new technique called High 

Density point k-Means algorithm. It is based on the 

calculation of density parameter for each data point and 

chooses maximum k density values as initial cluster center. 

II. K-MEANS ALGORITHM: A CENTROID BASED CLUSTERING 

The basic idea of k-Means algorithm is to partition the dataset 

D into a set of k clusters where D is the dataset with n data 

points and k is the number of clusters. First the algorithm 

randomly selects the initial centroid for each cluster and 

based on the distance, each data point is assigned to the 

closest centroid. Secondly, it finds the mean value for each 

cluster and make it as new centroid. This iterative process 

continues until the centroid becomes stable. 

A. Steps in k-Means algorithm: 

1) Randomly select k cluster centers as initial centroid. 

2) Calculate the distance between each data point (𝑥𝑖) and 

the cluster centers (𝑐𝑗) using  

𝑑(𝑥𝑖 , 𝑐𝑗) = |𝑥𝑖 − 𝑐𝑗|    , j = 1 to k      

3) Assign each point (𝑥𝑖) to the closest centroid. 

4) Recalculate the new cluster centers using 

𝑐𝑖 =
1

𝑛𝑖
∑ 𝑥𝑖

𝑛𝑖
𝑖=1    , i = 1 to k, 𝑛𝑖 = no of points in 𝑖𝑡ℎ cluster 

5) Repeat step 2-4 until the centroid no longer changes. 

III. RELATED WORK 

The original k-means strongly depends on the selection of 

initial centroids. So the number of methods have been 

proposed in the last few years to improve the selection of 

initial centroids. 

Unnati R. Raval et al [1], proposed a technique to 

select the initial centroid based on the mean value. This 

method finds the mean of the overall dataset and then sort the 

dataset according to the distance from the mean value. Divide 

it into k equal subsets and then choose the middle point of 

each subset as an initial cluster center.  

Satish Chaurasiya et al [2], used a forward 

difference operator to select the initial centroid. Forward 

difference operator is applied on a sorted dataset. Select k 

maximum forward difference distances and make it as initial 

centroid. 

Anand M. Baswade et al [3], suggested a method to 

select initial centroid based on Euclidean distance metric. 

This method selects a data point whose value is the average 

of the n data points as initial centroid. 

Dong Ding et al [4], proposed a k-means method 

based on density partitioning. It finds similarity between data 

points by using distance measure. And then builds the initial 

clustering set based on density. 

The k-means method is efficient in producing good 

quality results in many practical applications. So we propose 

an efficient method to enhance the k-means with better initial 

centroids using high density point k-means algorithm. 

IV. PROPOSED METHOD FOR THE SELECTION OF INITIAL 

CENTROID 

In the proposed method, clustering is performed on the data 

sample S = (X1, X2 , … … … . XN) , each contain p dimensional 

attributes. Then the data should be normalized within a 
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specified range. Next the similarity between the data points is 

calculated. Then the Euclidean distance between the data 

points based on all the p attributes is calculated and the mean 

distance of the overall dataset is found. Finally the density 

parameter for each data sample is calculated. The data point 

with high density parameter is chosen as initial cluster 

centroid.  

 
Fig. 1: Process of selecting initial centroids 

V. ALGORITHM FOR HIGH DENSITY POINT K-MEANS 

Input : Data points S = (𝑋1, 𝑋2 , … … … . 𝑋𝑁), each with p 

dimensional attributes. 

Output   : K clusters 

1) The data point is normalized using min-max 

normalization by  

Normalized(xi) =
xi − Amin  

Amax − Amin  

 

Where Amin = the minimum value for attribute A 

               Amax = the maximum value for attribute A. 

2) The similarity between two points 𝑥𝑖  and 𝑥𝑗 based on 

each attribute m using 

s(xim, xjm) =
|xim − xjm|

maxm − minm

 

Where 𝑚𝑎𝑥𝑚   𝑎𝑛𝑑 𝑚𝑖𝑛𝑚 denotes the maximum and 

minimum value of attribute m. 

3) The Euclidean distance between data samples is 

calculated using 

d(xi , x j ) = (s(xi1 , x j1)2 + s(xi2 ,x j2 ) +….  + s(xip ,x jp )2) 2 ,  

i, j ∈ n; 

4) Then calculate the average distance between the samples 

using 

Meandist (S)= 
1

n(n−1)
∑d(xi , x j ) 

5) Calculate the density parameter of each sample using 

D= density  ( x i ) = ∑ u ( Meandist(S)   − d ( x i , x j )) ,  

u(z)=1, if z>=0 

6) The data point with maximum K density is chosen as 

initial cluster center. 

Then the optimized k-means algorithm is applied to 

get a good quality cluster. The resultant cluster should 

possess high intra cluster similarity and low inter cluster 

similarity. 

VI. EXPERIMENTAL RESULT AND ANALYSIS 

The algorithm is experimented using a different synthetic 

datasets. Here the student dataset is considered with number 

of attributes [5]. The proposed algorithm is applied against 

1000 students to obtain a set of 3 clusters. In order to measure 

the clustering effect similarity index function is used. The 

intra cluster similarity [4] is the average of the sum of the 

distances between the data points and their corresponding 

cluster centers. 

Dintra =
1

N
∑ ∑ dist(Xj, Pi)

m

j=1

k

i=1

 

𝑑(𝑋𝑗 , 𝑃𝑖) - distance between data point 

𝑋𝑗  and cluster center 𝑃𝑖 . The inter cluster similarity [4] 

measures the degree of separation between different clusters. 

It is computed using average distance between the cluster 

centers. 

Dinter =
1

k
∑ dist(Pi, Pj)

k

i,j=1

 

 𝑑(𝑃𝑖 , 𝑃𝑗) - distance between cluster center 𝑃𝑖  and 

𝑃𝑗. Then the similarity index function is defined as  

𝑆im(k) =
Dinter − Dintra

Dinter + Dintra

 

The value of the function is between [-1, 1]. When 

Sim(k) approaches nearly 1, it indicates the higher the 

similarity of intra-cluster, the better the clustering effect. 

When Sim(k) approaches nearly -1, it indicates the smaller 

the dissimilarity of inter-cluster, the worse the clustering 

effect.  

Fig. 2: Resultant set of clusters 

 
Fig. 3: Similarity index 

VII. CONCLUSION 

The proposed high density point K-Means algorithm 

efficiently selects the initial cluster center and improves the 

clustering results compared to existing techniques. This 

algorithm has great practical significance and applicability in 



Clustering Multidimensional Data using High Density Point K-means Algorithm 

 (IJSRD/Vol. 6/Issue 12/2019/168) 

 

 All rights reserved by www.ijsrd.com 621 

various environment. In the future it can be further enhanced 

by selecting the appropriate value for k instead of 

predetermined value. 
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