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Abstract: K-means method is one of the renowned and generally used partitioning clustering technique.  However, the 
major problem with this method is that it cannot ensure the global optimum results due to the random selection of initial 
cluster center.  In this paper, we proposed a clustering algorithm- KCVD (K-MEANS CLUSTERING ALGORITHM WITH 
VORONOI DIAGRAM) using the concept of Voronoi cells and k-Means. KCVD algorithm brings the hidden data objects in 
a given data set in picture.  As a result, the proposed algorithm automates the selection of initial cluster centroid according to 
increasing of x-axis, and evaluate the actual cluster value. This helps to analyze  the results of high quality data set and are 
able to identify the noise (disturbance) centroid. These noise centroids will convert into actual cluster value with the help of 
calculated nearest threshold value. This algorithm reduces the time and space complexity by using stack and pointer.  
General Terms K-means Clustering, Voronoi cell, 
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I. INTRODUCTION 
 
k-means clustering algorithm is a partitioning based 
clustering technique that classifying or grouping the 
items  or values into k groups (where k is user 
defined number of clusters). Clustering is a good 
technique of grouping the data item into sets so that 
data items points within set should have high 
similarity while those within different sets are 
dissimilar. K- means is very popular partitioning 
algorithm which attempt to decompose the set of data 
items of disjoint cluster. In k-means, the grouping is 
done by minimizing the sum of squared distances.  
 
 (Euclidean distances) between data items and the 
corresponding centroid. A centroid (also called mean 
vector) is "the center of mass of a geometric object of 
uniform density". Although K-means partitioning 
algorithm is simple and can be used for a wide variety 
of data types, this is very sensitive to initial positions 
of cluster centers. There are basically two simple 
approaches to cluster center initialization i.e. either to 
select the initial data values randomly, or to choose 
the first k samples of the data points. As an 
alternative approach, different sets of initial values 
are chosen (out of the data points) and the set, which 
is closest to optimal, is chosen. However, this testing 
different initial sets is considered impracticable 
criteria, especially for large number of clusters, 
Ismail et al (1989). Therefore, there were different 
methods have been proposed in literature by Pena et 
al. (1999). Also, the computational complexity of 
original K-means partitioning algorithm is very high, 
especially for large data sets. 
 
Now- a- days Computer science has been widely 
adopted in different area. One reason is that an 

enormous amount of data has to be gathered and 
analyzed which is very difficult or even impossible 
without making use of computer system. This paper 
enables us to extract data values from given database 
using proposed clustering algorithm with the use of 
voronoi cells. This concept gives us better results.    
 
II. RELATED WORK 
 
Many techniques have been proposed for clustering 
with the use of Voronoi Diagram. P S Bishnu and V 
Bhattacherjee suggested a CTVN algorithm in which 
data was validated on synthetic datasets. The CTVN 
algorithm is able to perform the identification of 
actual number of clusters for all the dataset and 
validity values obtained are minimum. Koivistoinen 
et al describe an clustering algorithm that accesses the 
information of density by construction a voronoi 
diagram for the input dataset. They use the voronoi 
diagram for singleton cluster selection. In this paper 
the initial cluster are merged together with 
neighboring cells as long as the volume of cells are 
below a user defined threshold value, that means only 
neighboring cells are candidates for merging and the 
voronoi diagram provides the neighborhood 
information. 
 
III. DEFINITION OF K-MEANS 

CLUSTERING 
 

This K-means algorithm randomly selects K number 
of objects, each of which initially represents a cluster 
mean or center.  For each of the remaining data points 
or objects, an object is assigned to the cluster to 
which it is most similar, based on the distance 
between the object and cluster mean.  Then it 
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computes new mean for each cluster.  This process 
iterates until the criterion function converges. 
 
3.1 Characterstics of   K-Means  
 This K-means algorithm attempts to determine K 

partitions that minimize the squared error 
functions 
 

 It is relatively very scalable and efficient in 
processing large data sets because the 
computational complexity of the algorithm is 
O(nkt) where 

 
  N=total number of objects 

K=number of clusters 
T=number of iterations 

 This algorithm often terminates at the local 
optimum 
 

 This is well-known centroid based technique that 
takes the parameter, k, and partitions a set of n 
objects into k clusters so that the resulting 
intracluster similarity is high but intercluster 
similarity is low 

 
 In this algorithm clustering similarity is 

measured in regard to the mean value of the data 
objects in cluster which can be viewed cluster’s 
centroid or center of gravity. 

 
3.2 K-Means Clustering - Algorithm 
Input: 

• K: the number of clusters 
• D: a data set containing n objects 

Output: A set of k clusters 
Method: 
1. Arbitrarily choose k objects from D as the initial 

cluster centers 
2. Repeat 
3. (re)assign each object to the cluster to which the 

object is most similar, based on the mean value 
of the objects in the cluster 

4. Update the cluster means i.e. calculate the mean 
value of the objects for each cluster. 

5. Until no change 
 
3.3 Diagrammatic Representation 

 
Fig 1:  K-means clustering approach Step-by-Step 

3.4  Formula to compute Euclidean distance 
The distance between two points in the plane with 
coordinates (x, y) and (a, b) is given by- 
dist ((x, y), (a,b))√(x-a)2+(y-b)2 
 
IV. VORONOI DIAGRAM 
 
In the area of computational geometry, voronoi 
diagram is very useful and important technique. 
Voronoi diagrams describe the records of information 
about the distance between sets of points in any 
dimensional space. Voronoi diagram mainly used for 
path planning. In voronoi diagram a space is divided 
into cells so that each cell contain exactly one site for 
every point in cell. The Euclidean distance of the 
point to the site within the cell must be smaller than 
the distance of that point to may other site in the 
plane. 
             
The rule must be followed across the entire plane 
then the boundaries of the cells, are known as edges 
of the voronoi cells, will represent points equidistance 
from all the nearest sites. The point where multiple 
boundaries meet, is called a vertex of the voronoi 
cell, is equidistance from its nearest sites.  
 
his given a D set of n Data points (o1,o2,o3…...on) in a 
plane . The voronoi diagram is subdivided a plane 
into voronoi cell (v(oi)). 
 
4.1   Definition – Voronoi Diagram  

 O – A set of n distinct points in the plane. 
 VD(O) – A subdivision of the plane into n 

cells such that 
  Each cell contains exactly one site. 
  If a point q lies in a cell containing oi 

then 
        V(oi)=  d(q ,oi )< d(q ,oj ) for all oi € o, j≠i 
 The Euclidean distance of the point to the 

site within the cell must be smaller than the 
distance of that point to may other site in the 
plane. 

 
4.2   Computing the Voronoi Diagram 
Input: -   A set of points (sites) 
Output:- A Partitioning of the plane into regions of 
equal nearest neighbors 

 
Fig-2 Voronoi Diagram 
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4.3 Properties of Voronoi cell 
1. When Euclidean plane and a group of different 
points are given. Then two points are adjacent on the 
convex      hull if and only if their voronoi cells share 
an infinity   long site. 
 
2. The Dual graph for a voronoi diagram makes 
Delaunay triangulation for the same set of points.   
 
3. When the space is a normed space and the distance 
to each site is attained. 
 
4. The closest pair of points corresponds to the two 
nearest or adjacent cells in the voronoi diagram. 
 
5. Voronoi diagram mainly used for path planning. 
 
V. PROPOSED WORK- KCVD  

ALGORITHM 
 
This Paper proposed a clustering algorithm KCVD by 
illustrating the use of k-means Partitioning technique 
with voronoi cells. This algorithm is highly efficient, 
for, we can manage  all data values in the memory 
with the help of STACK data structure. Also, pointer 
addresses the every vertex with the help of PTR 
variable. By applying the K-means algorithm on the 
given data set, it returns the centroids. In this, voronoi 
diagram is created that return the all vertices.  Also, a 
circle is created whose circumference touches all the 
centroids, those are passing it considering the 
condition Ck,K>=3. Assign the marked cluster as 
actual clusters and unmarked cluster as disturbed or 
noise clusters. These noise clusters would be 
converted into actual clusters (cluster value) with the 
calculated nearest threshold value. This algorithm 
manages and reduces the noise clusters in an efficient 
way. 
 
VI. PROPOSED ALGORITHM-KCVD 
 
1. Take all random values or DATASET (D) in stack. 
2 Pop all the data items from STACK [A] one by 

one. 
3 Apply partitioning k-means algorithm on given 

DATASET (D) and calculate the 
CENTROIDS(C) with the help of Euclidean 
distance. 

4 Create VORONOI diagram of calculated data set 
of CENTROIDS(C) and return the 
VERTICES(Vi) 

5 Sort all the vertices by x-axis. 
6 Set FLAG==TRUE  
7 Set S=1(CLUSTER_VALUE). 
8 Set PTR=1 
9 Choose VERTICES (Vi) one by one in 

increasing order of x-axis. 
10 PTR=PTR+1 

11 Create circle in given data point such that the 
circumference of the circle touch all the centroids 
, which are passing it considering CK, k>=3. 

12 If the radius (ri) is less than or equal to the 
threshold value, then     if any centroid (Ck) is not 
assigned a CLUSTER_VALUE then assign 
marked that cluster. now update the 
CLUSTER_VALUE and push into STACK[A].       
Else   Assign unmark CLUSTER_VALUE. 
 
13 Continue steps 10 to 12 till all the VERTICES    
(vi) process. 
14   Return set of all actual CLUSTER_VALUE   
in STACK [A]. 
15    All unmarked centroids push in to STACK 
[B] one by one. They are called noise (disturbed)  
        centroids. 
16. Process all noise centroids with nearest 
calculated       threshold value. Noise centroids 
will convert into  
      actual cluster value. 

 
VII. OUTPUT OF KCVD 
 

 
Fig: a  KCVD Algorithm 

 
Fig: b KCVD Algorithm 

 
Fig c: KCVD Algorithm 
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Fig : d KCVD Algorithm 

 
CONCLUSION 
 
In this Paper, we proposed a clustering algorithm 
named KCVD i.e. K-Means Clustering Algorithm 
with Voronoi Diagram. This is a highly efficient and 
memory manageable algorithm as it uses stacks and 
pointers.  This reduces the time and space complexity 
of data set. This creates the actual cluster value and 
also identifies the noise (disturbed) clusters. It 
reduces the noise(disturbed) cluster in an efficient. In 
future, we try to increase the scalability and 
robustness of the data values of the real and various 
other fields of data set. 
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