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Abstract— The paper is concerned with Improving k-Mean 
Algorithm in terms of accuracy by selecting the best initial seed 
points based on the provided k value. This paper presents two 
modified k-mean method for the selection of initial centroid points. 
In the first method based on the calculated k value with the help of 
elbow method, the original sorted data based on distances calculated 
using Euclidean distance method is divided into k equal partitions. 
And the mean of each partition is considered as initial centroid 
points. And in the second method the number of k is chosen 
randomly and the mean of each partition is considered as initial 
centroid points. We compared within cluster distance and number of 
iterations. Modified k-mean methods are better than original k-
mean method as the distance within the clusters are less in modified 
k-mean than the original k-mean and the accuracy is also better. 

Keywords-component; k-mean, Centroid, Euclidean Distance, 
Clustering. 

I.  INTRODUCTION  

Clustering is dividing a given dataset into partitions based on the 
k value i-e the required numbers of clusters to be formed[1]. 
Clustering helps in making clusters of similar elements having 
same attributes. K mean Algorithm is used for the clustering of 
data[2]. The number of clusters are equal to the value of k 
provided. Each cluster has element which are similar to one 
another than the elements present in other clusters. Clusters are 
made base on the near point distance to centroid. But In K-mean 
the Initial centroid points are selected randomly, which is also 
its limitation as selection of different initial centroids generates 
different results and clusters which make it less reliable[1]. 
Secondly in k-mean the number of k is provided by user. 
 There are many different methods for the selection of 
initial centroid point including K.A Abdul Nazir [6], KKZ 
method [7]. 

II.  RELATED WORK 

Wei Du, Hu Lin, Jianwei Sun, Bo yu, Haibo Yang proposed 
new solution for selection of initial centroid using distance 
computation and statistical information, for each dimension high 
density points are selected. Then for finding all possible center’s 
density and distance are used. After this process work from high 
variance dimension to low variance  

ones, using k-nearest neighbours the final initial clusters centers 
are constructed [3]. 
Li Kangping, Wang Fei, Zhen Zhao, Mi Zengqiang, Sun 
Hongbin, Liu Chun proposed method of optimal selection of 
centroid point and thus they improved the k-mean algorithm 
using simulated annealing algorithm [4].Jie Yang, Yan Ma, 
Xiangfen Zhang, Shunbao Li, Yuping Zhang  presented an 
optimal solution to select the initial centre points of clusters. 
They define a new distance measure having both density and 
Euclidean distance. Based on that, they proposed an efficient 
algorithm for selection of initial centre points of clusters that can 
dynamically adjust the weighting parameter [5].N. Nidheesh, 
K.A Abdul Nazir, P.M Ameer proposed an efficient and 
improved version of k mean based on density. Basically, the 
idea is to select the elements or data points which are adequately 
separated in feature space as initial centre point(centroid)and 
which belong to dense region [6]. 
 KKZ method finds a point x preferably at the edge of 
the dataset to choose as first point.in the 2nd step the algorithm 
finds the point furthest from initial point x. Than the distance is 
calculated of all points to the first and second point. The next 
element (seed) is the point furthest from its nearest seed. This 
process of choosing seeds continue until k seeds are chosen [7]. 
 Takashi Onoda, Miho Sakai, Seiji Yamada proposed a 
method for better initial centroid selection to form better 
clustering. For this a seeding method was proposed based on 
independent component analysis for clustering using k-mean 
[7]. 
 K. Arai and Barakbah came up with the new method of 
calculating initial centroid. The algorithm basically works by 
taking the region of minimum distance which is the average of 
distances between data and then calculating the average distance 
of the near data points within it [8]. 
 Rose Mawati, I Made Sumertajaya, Farit Mochamad 
Afendi gave a thought that cluster centroid is important in 
determining the effective cluster assignments. The proposed 
algorithm works by calculating the distances between the data 
points and the data points that have least distance difference are 
deleted from dataset and the process is repeated again until the 
number of datapoints that are being deleted and stored in 
another data set Am, reach to 0.75*(n/k). Then the mean of Am 
datasets are the initial centroid points [9]. 
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III.  METHODOLOGY 

A.  Original K-Mean Algorithm 

   In k-mean algorithm there exists basically two steps. In the 
first step the user randomly selects centroids from the given 
data and secondly based on the Euclidean distances the objects 
are assigned to clusters that are close. The algorithm’s 
efficiency depends on the initial selection of centroids and on 
the value of k[10]. 
Input 
K: number of user specified cluster 
D= {d1, d2,…..dn}a dataset comprising of n objects. 
Output 
A set of resulting K clusters. 
Method: 

1. Select K data item arbitrarily from the given data set D. 
2. Repeat 

 Allot each data object di from D to the nearest centroid on the 
basis of specified similarity measure. 
Then, update current centroids of resulting clusters by 
computing new mean of all objects within ach cluster. 

3. Repeat until no further changes occur 

B. Modified K-Mean Algorithm (1st) 

1. Calculate Euclidean distance among data points and 
sort them according to calculated distances. 

2. Divide the dataset into half i.e. equal partitions for 
initial centroids. (For more accurate results determine 
k number using Elbow Method) [11]. 

3. Continue to divide each partition further into two until 
k partitions are made. 

4. Calculate mean of each partition which will serve as 
initial centroids. 

IV. CALCULATIONS AND RESULTS OF ORIGINAL K-MEAN 

AND PROPOSED K-MEAN METHOD  

A. Original K-mean  

Dataset  
2,3,4,7,9,10,11,12,16,18,19,23,24,25,30 
 K=3 

TABLE IV.1  K-MEAN EXTRACTION STEP I 
  

 
 

 
TABLE IV.2  K-MEAN EXTRACTION STEP II 

 

Sum of distances within clusters=42 

B. Modified K-mean  

 
TABLE IV.3   K-MEAN EXTRACTION STEP I 

                    
TABLE IV.4  K-MEAN EXTRACTION STEP II 

Sum of distances within clusters=39 

V. RESULT ANALYSIS 

Modified k-mean and the original k-mean are both applied on a 
same set of data to analyze the results and the difference they 
make. The proposed methodology results are better than the 
original k-mean. The distance within the clusters are less in 
modified k-mean than the original k-mean where the centroids 
are chosen randomly, which results in improved performance of 
it. The efficiency of the proposed method is also better because 
it depends on the distances within clusters, sum of distances 
which is reduced using modified methodology. 

Clusters Randomly selected 
centroids 

Clusters 

2,3,4,7,9 c1=3 
 

5 

10,11,12,16,18,19 c2=16 14.33

23,24,25,30 c3=25 25.5

New Clusters New centroids from step 
I 

Clusters 

2,3,4,7,9           c1=5 
 5 

10,11,12,16,18,19 c2=14.33 14.33

23,24,25,30 c3=25.5 25.5

             Clusters Calculated centroids 
using proposed 
methodology 

Clusters 

2,3,4            c1=5 
3 

7,9,10,11,12 c2=7.25 9.8

16,18,19,23,24,25,30 c3=20.8 22

             Clusters Calculated centroids 
using proposed 
methodology 

Clusters 

2,3,4             c1=3                 
3 

7,9,10,11,12 c2=7.25 7.25

16,18,19,23,24,25,30 c3=25.5              25.5

625

International Conference on Advanced Communications Technology(ICACT)

ISBN 979-11-88428-05-2 ICACT2020 February 16 ~ 19, 2020



A. Elbow Method For Calculation of Number of K to Improve 
Accuracy And Performance  

According to it, for the given dataset k = 5 

 
 
 
DATASET:  
2,3,4,7,9,10,11,12,16,18,19,23,24,25,30 
K=5 
The dataset is already sorted according to distance. Dividing it 
into 5 equal partitions will result in: 
  
TABLE V.1  CENTROID SELECTION USING ELBOW METHOD STEP II 

 

 
TABLE V.2  CENTROID SELECTION USING ELBOW METHOD STEP I 
 

Sum of distances within clusters=39 
Now the centroid points are not changing so the clusters formed 
are final clusters. From table V results it can be clearly seen that 
the best results for all possible scenarios or for any number of k 
the algorithm best works if initially the dataset is divided into two 
equal parts. Though the algorithm doesn’t always need to start by 
dividing it into two parts as results remain the same, but we only 
need to keep in mind the required K value.  

      The proposed method is not so complex and its main 
advantage is simplicity as it the initial centroids are calculated 
easily. Furthermore, the modified algorithm shows the best 
value for k while in original k mean that value is selected by 
user while it requires no user involvement. It also increases the 
efficiency as the distances ae reduced within the clusters thus 
forming better clusters than original k-mean algorithm. 

B. Modified K-Mean Algorithm (2nd) 

1) Calculate Euclidean distance among data points and sort 
them according to calculated distances. 

2) Based on provided K value by user, make k-equal 
partitions. 

3) Take the mean of each partition and that mean will be the 
initial centroid point. 

4) Make clusters according to distances calculated and the 
nearest distance to centroid. 

5) Repeat III to IV unless and until centroids and clusters 
don’t change. 

 
TABLE V.3  COMPARISON BETWEEN ORIGINAL AND MODIFIED K-

MEAN 

 

VI. CONCLUSION AND FUTURE WORK 

Different researches have been conducted on the selection of 
initial centroid points for k-mean for making better clusters. 
This paper proposed modified k-mean methods for selection of 
initial cluster points. These methods surely increase the 
efficiency of k-mean by giving good initial clusters but on the 
other hand the computational cost is also  
increased in calculation of initial centroid point. This algorithm 
also involves original k-mean calculation steps within it along 

             Clusters Initial centroids  Distance within 
Clusters 

2,3,4 c1=3 1,0,1=2 

7,9,10 c2=16 2,0,1,2=5 

11,12,16 c3=25 2,1,3=6 

18,19,23 c4=20 2,1,3=6 

24,25,30 c5=26 3,2,1,4=10 

             Clusters Calculated centroids using 
proposed methodology 

2,3,4 c1=3 

7,9,10 c2=16

11,12,16 c3=25

18,19,23 c3=20 

24,25,30 c3=26 

             Clusters Initial centroids  Distance within 
Clusters 

 k-mean 
Modified k-

mean 

K=2 53 
51 

K=3 43 
42 

K=4 24 
23 

SUM 120 
116 

Figure 1. Elbow method graph showing no. of clusters 
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with modification method for selection of better centroid points. 
The results reflect that with the increase in k value, the within 
clusters distances also reduce and thus gave better clustering 
results. Furthermore, we are taking the mean for centroid 
calculation but not the midpoint, that also helps in better 
centroid selection. So, the modified k-mean is more accurate 
and efficient in making clusters than original k-mean that selects 
the initial centroid points randomly. The future work will focus 
on running these algorithms on UCI data sets. 
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