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Abstract:
Clustering is the technique used to group set of objects in a way such that each object or data point in the group
(called a cluster) is similar to each other in the same cluster is highly dissimilar to other objects of another cluster.
One of the method of clustering is k-means algorithm which groups the data point or objects using the mean values.
One major problem of the k-means algorithm is that it starts with random points selection as the centre (also called
Centroids or Seeds). It causes an extremely high negative effect on the performance of the algorithm. In this paper,
we are going to propose a method for selection of initial centres which will improve the performance of the
algorithm.
Keywords: Centroids, Clustering, k-means, Seeds.
1. Introduction: Clustering is the activity of ordering a given set of data items into a set of groups which are highly
dissimilar to other group called clusters. It makes the data items within a group are more related to each other and
unrelated to the points of other groups. Clustering is one of the active area of research, which is applicable for many
fields such as bioinformatics, fraud detection, marketing, pattern recognition, data mining, image processing,
economics, etc. Cluster analysis is an important tool in data analysis. Mainly clustering algorithms are divided in two
categories: Partitional algorithms and Hierarchical algorithms. In a hierarchical clustering technique, whole dataset is
divided into smaller datasets in hierarchical manner. In partitional clustering technique, whole dataset is divided into
desired number of smaller dataset in a single step. K-means is a clustering technique used in partitioning manner. In
K-means algorithm clustering is done based on Euclidean distance of each data points from the cluster centres. In
these algorithm, centres to start the algorithm are chosen randomly which is the major disadvantage of this algorithm.
Due to random selection of initial centres (or initial seeds), algorithms take more number of iteration to complete
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which causes the reduction in the performance. This paper has proposed the method for selection of initial centres,
which improves the performance of algorithm.
2. Literature Survey
Md. Sohrab Mahmud, Md. Mostafizer and Md. Nasim Akhtar [1] proposed an improved k-means algorithm
according to which we first calculate the weighted average score of data by multiplying weight with each attribute
then adding these values and dividing the sum by total number of data objects. After this we sort the entire average
score using merge sort. After sorting is done, we arrange the data object and calculate the mean then we take the
nearest possible data point of the mean as initial centroid. This algorithm completes the k-means algorithm in less
number of iteration because the initial centres are calculated in a strategic way not in a random way. Anand M.
Baswade and Prakash S. Nalwade [2] proposed a method for selection of initial centroids that has overcome the
traditional method of k-means algorithm. According to this method first the average of given set of objects is
calculated and chosen as the first initial centroid. Now from the given set of objects we choose the next centroid in
such a way that its Euclidean distance is maximum from other centroids and this process is repeated till we find all
desired initial centres. K. KarteekaPavan, A.V. Dattatreya Rao, G.P. Sridhar and AllamAppa Rao [3] proposed the
algorithm which is also related to improvement of k-means algorithm. It is an outlier insensitive algorithm. It also
performs well on synthetic and real data sets. According to this algorithm, a set C is chosen with k initial centres from
given n data objects. After that a distance matrix of order nXn is obtained by calculating the distance of each point
from all other points. After that a sum matrix is obtained with entries as the sum of the distance of a point from all
other points. A high-density point is chosen from sum matrix and set as the first initial centre. Then the distance of all
m/k points is calculated from the nearest point in set C and their distance is added up and the minimum distance point
is chosen as the next centroid. We repeat this step till all the k initial centres are found. Then the conventional method
of k-means algorithm is followed. So, SPSS is also known as the Single Pass algorithm with unique solution.
3. Proposed Algorithm
In this enhanced method of improved k-means algorithm, we calculate the distance of each data point from the origin
and multiply the distances by its weightage. Weightage of the data point is the number of attributes of that data point.
So, we get a unique weighted distance for each data point. In the subsequent step, weighted distances are sorted and
according to this sorted distances, we sort the original data points. Now we select the required k centres in a
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systematic way such that all centres are chosen from n/k difference positions of the sorted order. After that we follow
the traditional k-means algorithm with this chosen cluster centre.
Input: Dataset = {d1, d2, d3..., di…., dn} set of n data points.
di = {a1, a2, a3…., ai…., am} set of attributes of one data point.
k number of required clusters.
Output: set of k clusters.
4. Algorithm
Step 1: Calculate the distance of each data point from the origin.
Step 2: Find the weighted distance Wdi for each data item di as following:
Wdi =

𝑚
𝑖=1(𝑎𝑖

∗ 𝑑𝑖𝑠𝑡(𝑑𝑖))

Step 3: Sort obtained weighted distances and according to this sorted distances, sort the original data points.
Step 4: Choose the initial centre with the n/k different positions from one centre to next centre as following: (n +
k)/2k, (3n +k)/2k, …., (n (2k -1) + k)/2k
Step 5: Calculate the distance of each data point di with all initial centroids.
Step 6: Assign data point di to the cluster which has the minimum distance.
Repeat
Step 7: Calculate new cluster centres for each cluster by calculating the mean of the data points in the cluster.
Step 8: Calculate the distance of each data point di with all initial centroids.
Step 9: Assign data point di to the cluster which has the minimum distance.
Until: no data points move across the cluster.
5. Results
Testing of the proposed algorithm is done some of the well-known datasets such as: Ecoli, New Thyroid, Iris, Breast
Cancer Wisconsin(Original), Echocardiogram and Height-Weight. We have performed original k-means algorithm on
iris dataset 10 times, Breast Cancer Wisconsin(Original) dataset 5 times, Height-Weight dataset 7 times, Ecoli dataset
7 times, Echocardiogram dataset 7 times and New Thyroid dataset 7 times.
Now we have performed proposed algorithm once for each dataset. Accuracy and time taken by algorithms is shown
in table 1.
6. Conclusion
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Original k-means algorithm is sensitive to selection of initial centres. Due to this, performance of k-means algorithm
is reduced. The results obtained with the use of proposed method helps the k-means algorithm to produce better
clusters in less time taken as compare to traditional k-means algorithm.
Following figures show the performance of proposed algorithm in graphically manner:

Figure 1. Iris Dataset Performance Comparison.
Table 1.Ecoli Performance Comparison.

Data Set

Ecoli

New Thyroid

Echocardiogram

Height-Weight

Number
of
Clusters

Algorithm

Time
Accuracy
Run
Taken
(%)
(sec)

Orinal K-means

7

77.14

0.127

Proposed Algorithm

1

91.91

0.118

Orinal K-means

7

73.15

0.120

Proposed Algorithm

1

86.04

0.113

Orinal K-means

7

71.42

0.109

Proposed Algorithm

1

82.24

0.102

Orinal K-means

7

70.28

0.102

Proposed Algorithm

1

92

0.088

Orinal K-means

5

96.19

0.142

Proposed Algorithm

1

96.19

0.136

Orinal K-means

10

68.93

0.119

Proposed Algorithm

1

89.33

0.110

K=3

K=3

K=2

K=4

Breast Cancer
Wisconsin
(Original)

K=2

Iris

K=3
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Figure 2.Ecoli Dataset Performance Comparison.

Figure 3. New Thyroid Dataset Performance Comparison.

Figure 4. Height-Weight Dataset Performance Comparison.

Figure 5. Echocardiogram Dataset Performance Comparison.
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Figure 6. Breast Cancer Wisconsin (original) Dataset Performance Comparison.
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