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Abstract— In today’s world, an organization generates more
information in a week than most people can read in a lifetime.
The amount of raw data stored in databases is exploding.
Cluster analysis is one of the major data mining methods and
the k-means clustering algorithm is widely used for many
applications. K-means algorithm is computationally expensive
and the quality of the resulting clusters depends on the choice
of initial centroids. This paper proposes an improvement on the
classic k-means algorithm to produce more accurate clusters.
The proposed algorithm comprises of method, based on sorting
and partitioning the input data, for finding the initial centroids
in accordance with the data distribution. Experimental results
show that the proposed algorithm produces better clusters in
less computation time.

Index Terms—Clustering, Data Mining, Initial Centroid,
K-Mean, Median.

I. INTRODUCTION
In modern times, the amount of data been stored in the
databases is measured in gigabytes and terabytes. It is not
possible to manually interpret and find useful information
from all the data. Data Mining is a knowledge discovery
process that helps to unearth patterns and trends in the raw
data [3]. Data from various sources is integrated into a single
data store which is pre-processed and transformed to a
standard format. The data is processed and interpreted to
useful knowledge or information.
Data mining centers on the automated discovery of new facts
and relationships in data. Data mining tools predict
behaviors and future trends, allowing businesses to make
knowledge-driven decisions. Data Mining is used to discover
patterns and relationships in data in order to help make better
business decisions [4]. Data Mining can help to predict sale
trends, develop marketing strategies, aids in Market

Segmentation to identify common customer characteristics,
Customer Churn, Fraud Detection, Market Basket Analysis
that helps in identifying products purchased together and
Trend Analysis [7].
II. CLUSTERING
Clustering is fundamental task in Data Mining. Clustering is
the process of partitioning or grouping a given set of data into
disjoint clusters. This is done such that data in the same
cluster are similar and patterns belonging to two different
clusters are different. The k-means method has been shown
to be effective in producing good clustering results for many
practical applications. This algorithm partitions the data into
K clusters (C1; C2;
; CK), represented by their centers is
calculated as the mean of all the instances belonging to that
cluster [3]. However this method requires time proportional
to the product of number of patterns and number of clusters
per iteration. This is computationally very expensive for
large datasets. Also, the clustering results for same data set
can be different with different initial centroids chosen
randomly.

III. K-MEAN CLUSTERING ALGORITHM
The K-means algorithm randomly selects K initial centroids
where K is a user defined number of desired clusters. Each
point is then assigned to a closest centroid and the collection
of points close to a centroid form a cluster. The centroid gets
updated according to the points in the cluster and this process
continues until the points stop changing their clusters.
Initialization (Initialize K centroids)
do
Assignment (Assign each data point to its closest centroid)
Re-Calculation (Recompute centroid)
while (centroid does not change)
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Figure1: Representation of the K-means algorithm
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Gonzales suggested Simple Cluster-Seeking (SCS) method
The working of K-Mean Algorithm is described as follows:
that initializes the first seed with the first value and then
calculates the distance between the chosen seed and the next
Initialization Step (Choosing Initial Centroid)
point in the database, if this distance is greater than some
When initial centroids are chosen randomly the different threshold then this point is chosen as the second seed,
runs of the algorithm can produce poor results. The choice of otherwise it will move to the next instance in the database
the initial centroid has a huge effect on the final result. and repeat the process. This process is repeated until K seeds
Clusters produced vary from one run to another. There are are chosen [6]. Madhu Yedla et al. proposed a simpler
algorithm for choosing the initial clusters. The proposed
different possible solutions to the problem of random
algorithm first checks whether the given data set contain the
selection.
The proposed work focuses on the first step of negative value attributes or not. If the data set contains the
Initializing K centroids.
negative value attributes then all the data points are
transformed to the positive space by subtracting the each data
Assignment Step (Assigning Data to Closest Centroid)
point attribute with the minimum attribute value in the given
data set. In the next step, for each data point the distance
In order to determine which centroid is closest to a particular from the origin is calculated. Then, the original data points
data point a proximity measure is used. There are several are sorted accordance with the sorted distances. After sorting
proximity measures and is chosen based on the data type to be partition the sorted data points into k equal sets. In each set
clustered. Manhattan, Euclidean, Cosine and Bregman take the middle points as the initial centroids.
Divergence are used to determine which cluster a point
V NEW PROPOSED METHOD OF FINDING INTIAL
should be assigned to. The Euclidean is commonly used.
CENTROIDS: Medkmeans
The
K-Mean
chooses
the initial centroids randomly which
Re-estimation Step (Re-Compute Centroids)
results in different clusters produced from one run to another.
Re-calculating the centroid is based on the goal of the
As the choice of the initial centroid has a huge effect on the
clustering algorithm and the proximity measure that is being
clustering result; a new method of finding initial centroids is
used. The objective function is defined and the centroid is
proposed below:
calculated mathematically. When the objective is to
minimize the sum of the squared distance of an object to its
Algorithm Medkmeans: Finding the Initial Cluster
cluster centroid the sum of the squared error (SSE) is Centroids
used. The SSE calculates for each point the distance from
that point to the nearest cluster and then squares it and adds Input: Data items which needs to be clustered and K is user
up the sum for all points in the dataset.
defined variable of number of desired clusters
SSE=

where x is a data point in cluster Ci and mi is the point for
cluster Ci The K-means algorithm tries to minimize this
value for each set of centroids that is given for that iteration.
IV EXISTING METHODS
The earliest method to initialize K-means was proposed by
Forgy in 1965 that involves choosing initial centroids
randomly from the database. M.E. Celebi et al. revealed that
cluster centroid initialization methods such as Forgy,
Macqueen, and max-min perform poorly and there are other
methods with same computational requirements which can
give better results [5]. KKZ method choose point x as the first
seed, and then finds a point furthest from x and this point will
be the second seed. Then the method calculates the distance
of all points in the dataset to the nearest of first and second
seed. The process of choosing the furthest point from its
nearest seed is repeated until K seeds are chosen [7]. Bradley
and Fayyad suggested a new method where data is broken
down randomly into 10 subsets. In the second step K-means
algorithm is applied on each of the 10 subsets, the initial
centroids for these are chosen using Forgy's method. Tou and

Output: A set of K initial centroids are calculated; which
otherwise in standard K-Mean are selected randomly.
Steps:
1. The data items are sorted and the median of whole data is
calculated, this will be the first initial cluster centre.
2. Data is then divided into two parts; with values less than
the median value as the first subset of data and with values
greater than the median value as the remaining subset of data
3. Median of these two parts is calculated which becomes the
second and third cluster centres respectively.
4. This process is repeated until user defined K cluster
centres are found.
EXAMPLE:
Tree Hierarchy Adopted By Medkmeans while Finding
Initial Centroids is illustrated as follows:

Figure 2: Selection of Initial Centroids (when K=2)
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Figure 3: Selection of Initial Centroids (when K=3)

Figure 7: With the given user input (Input File and
K-Value): Output using Kmeans

Figure 4: User Interface: Medkmeans

Figure 8: With the given user input (Input File and
K-Value): Output using Med KMeans

Figure 5: User Input: Load File

V RESULTS AND DISCUSSION
DATA SET: sensordata2 (contains 5456 rows)
COMPARISON of K-Means with New Proposed
Median-Based K-Mean (medkmeans) Based on
Iterations and Total Sum of Distances

Figure 6: User Input: K (Number of Clusters to form)
Snapshot: Medkmeans for K=2

Snapshot: kmeans for K=2
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Snapshot: Medkmeans for K=6
Snapshot: Medkmeans for K=3

Snapshot: kmeans for K=6

Snapshot: kmeans for K=3

Snapshot: Medkmeans for K=7

Snapshot: Medkmeans for K=4

Snapshot: kmeans for K=7

Snapshot: kmeans for K=4

Snapshot: Medkmeans for K=8

Snapshot: Medkmeans for K=5

Snapshot: kmeans for K=8

Snapshot: kmeans for K=5
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Table: Comparison of Kmeans and Medkmeans Based on
Iterations and Total Sum of Distances

K
2
3
4
5
6
7
8

K-Means
Iterations
9
12
10
19
38
37
52
Total

Total Sum Of
Distances
1340.83
914.222
846.424
485.792
393.622
383.561
331.698
4696.149
IV. CONCLUSION

K
2
3
4
5
6
7
8

Medkmeans
Iterations
19
11
15
15
15
21
21
Total

Total Sum Of
Distances
1340.83
910.529
547.69
504.694
450.109
354.196
352.188
4460.236

GRAPH COMPARING kmeans and medkmean BASED
ON TOTAL SUM OF DISTANCES

The K-Means Algorithm suffers from the two major
limitations of being computationally very expensive as it
involves several distance calculations of each data point from
all the centroids in each iteration and secondly the final
cluster results heavily depends on the selection of initial
centroids which causes it to converge at local optimum. The
proposed method tends to improve k-Means clustering
algorithm in MATLAB with datasets from UCI machine
learning repository. This method may not work for some
datasets. The new proposed method is used for selection of
initial centroids instead of selecting initial centroids
randomly. By using new approach we obtained good
clustering results. The new method of selection of initial
centroid is better than selecting the initial centroids
randomly.
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