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ABSTRACT-In Data mining there are lots of methods are used to detect the outlier by making the clusters of data and then detect
the outlier from them. In general Clustering method plays a very important role in data mining. Clustering means grouping the
similar data objects together based on the characteristic they possess. Outlier Detection is an important issue in Data mining;
particularly it has been used to identify and eliminate anomalous data objects from given data set where outlier is the data item
whose value falls outside the bounds in the sample data may indicate anomalous data. In this work we have suggested a clustering
based outlier detection algorithm for effective data mining which uses enhanced k-means clustering algorithm to cluster the data
sets and weight based center approach. In proposed approach, two techniques are combined to efficiently find the outlier from the
data set. Threshold value can be calculated programmatically by taking absolute value of minimum and maximum value of a
particular cluster. The experimental results demonstrate that enhanced method takes least computational time and concentrates on
reducing the outlier that could improve efficiency of k-means clustering for achieving the better quality clusters.
Index Terms— Data Mining, Outlier, Density Based Outlier detection, Distance Based Outlier detection, K-means Clustering.
I.
INTRODUCTION
Data mining techniques automate the process to extract hidden patterns from the heterogeneous data sources and to analysis
the results which is helpful to the organization for decision making with the development of number of technologies [5]. Cluster
analysis is the task of assigning a set of data objects into groups called clusters so that the objects in the same cluster are more similar
in some sense to each other than to those in other clusters [11].
A data items whose values are different from rest of data or whose values falls outside the described range are called outlier
[12]. Detecting outliers has important applications in data cleaning as well as in the mining of abnormal points for fraud detection,
intrusion detection, network sensors, stock market analysis and marketing. Finding anomalous points among the data points is the
basic idea to find out an outlier. Outlier detection is a significant research problem that aims to discover data objects that are
considerably different, exceptional and inconsistent in the database [10]. There are various origins of outliers. With the growth of the
medical dataset day by day, the process of determining outliers becomes more complex and tedious. Efficient detection of outliers
reduces the possibility of making poor decisions based on erroneous data, and aids in identifying, preventing, and repairing the effects
of malicious or faulty behavior [7][8].
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Furthermore, a lot of data mining and machine learning algorithms and techniques for statistical analysis may not work well
in the presence of outliers. Outliers may introduce skew or complexity into models of the data, making it difficult, if not impossible, to
fit an accurate model to the data in a computationally feasible manner. For example, statistical measures of the data may be skewed
because of erroneous values, or the noise of the outliers may obscure the truly valuable information residing in the data set. Accurate
and efficient removal of outliers may greatly enhance the performance of statistical and data mining algorithms and techniques [15].
Detecting and eliminating such outliers as a pre-processing step for other techniques is known as data cleaning [6]. As can be seen,
different domains have different reasons for is covering outliers: They may be noise that we want to remove.
Outliers are ordinary elements when specified as input, but will direct in inefficient outputs when processed with them [7].
They are elements which behave very differently from the norm, and are the major disadvantage of k-means clustering algorithm.

II.
RELATED WORK
Outlier detection can be mostly classified into three groups. First is the distance based outlier detection, it detects the outlier
from the neighborhood points. Second is the density based outlier detection, here it detects the local outlier from the neighborhood
based on the density or the number of data points in the local neighborhood [9]. Third is the distribution based outlier detection, this
approach is based on the finding outlier using some statistical model.
Pallavi Purohit and Ritesh Joshi et. al [1] proposed an enhanced approach for traditional K-means clustering algorithm due
to its certain limitations. The poor performance of traditional K-means clustering algorithm is selection of initial centroid points
randomly. The proposed algorithm deals with this problem and improves the performance and cluster quality of traditional k-means
algorithm. The enhanced algorithm selects the k initial centroids in a efficient manner rather than randomly selecting. It first discover
the closest data objects by calculating Euclidian distance between each data objects and then these data points are deleted from
population and forms a new data set. The enhanced algorithm provides more precise results and also reduces the mean square distance.
But the proposed algorithm works better for dense dataset rather than sparse data set.
Wang Shunye et. al [2] proposed enhanced k-means clustering algorithm basically consists of three steps. The first step talk
about the construction of the dissimilarity matrix .Secondly, Huffman algorithm is used to create a Huffman tree according to
dissimilarity matrix. The output of Huffman tree gives the initial centroids. Finally the k-means clustering algorithm is be appropriate
to initial centroids to get k cluster as output. Wine and Iris datasets are selected from UIC machine learning repository to test the
enhanced algorithm. Proposed algorithm gives better accuracy rates and results than the traditional k-means clustering algorithm.
Fahim A.M,Salem et. al [3] suggested an efficient k-means clustering algorithm to prevail over problems in traditional kmeans. Traditional k-means is well-known due to its easiness, straightforward and flexibility to sparse data. Even though traditional kmeans clustering algorithm has its large number of advantages, it has certain disadvantages also. The final result depends on the initial
centroids. The improved algorithm initially allot datasets to its nearby centroid and then calculate distance with other centroids.
Further, compare the distance between the two data objects and then the new distance is smaller than the earlier distance then the data
object is moved to new cluster or else if it is smaller than it is allocated to same cluster. This procedure will reduce the time and
improve the efficiency of the traditional k-means clustering algorithm. The proposed method uses two functions .Initially the
distance() function that is used to calculate the distance between data object and its nearest cluster head. Next, the distance_ new()
function can be used to calculate distance between data objects and other remaining clusters. The experimental results demonstrate
that the proposed k-means clustering algorithm is much faster and efficient than the traditional k-means clustering algorithm.
Juntao Wang and Xiaolog [4] in his study, an improved k-means clustering algorithm to deal with the problem of outlier
detection of traditional k-means clustering algorithm. The enhanced algorithm makes use of noise data filter to deal with this problem.
Outliers can be detected and removed by using Density based outlier detection method. The purpose of this method is that the outliers
may not be engaged in computation of initial cluster centres. The Factors used to test are clustering time and clustering accuracy. The
drawback of the enhanced k-means clustering algorithm is that while dealing with large scale data sets, it takes more time to produce
the results.
Md.SohrabMahmud et. al [5] proposed an algorithm uses heuristic method to calculate initial k centroids . The proposed
algorithm yields accurate clusters in lesser computational time. The proposed algorithm initially calculates the average score of each
data objects that has multiple attributes and weight factor. Next, the Merge sort is applied to arrange the output that was generated in
first phase. The data points are then divided into k cluster .Finally the nearest possible data point of the mean is taken as initial
centroid. Although the proposed algorithm still deals with the problem of assigning number of desired k-cluster as input.
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2.1 Density based outlier detection
Density-based technique has been developed for predicting outliers in a spatial data. These methods can be clustered into two
categories called multi-dimensional metric space-based methods and graph-based methods. In the first category, the definition of
spatial neighborhood is based on Euclidean distance, while in graph-based spatial outlier detections the definition is based on graph
connectivity.
2.2 Distance based outlier detection
In Distance-based methods outlier is defined as an data object that is at least dmin distance away from k percentage of objects
in the dataset. The problem is then finding appropriate dmin and k such that outliers would be correctly detected with a small number of
false detections. This process usually needs domain knowledge.

III.
METHODOLOGY
In the proposed approach the outliers can be detected in two phases. In the First phase we used enhanced K-Means clustering
algorithm to produce a set of k clusters. In the second phase for each cluster the absolute distance between each object and the cluster
center is calculated using weight based center approach.

3.1. System architecture

Fig. 1 System Architecture

3.1.1 Input Data Set:
The input dataset can be collected from UCI Machine learning repository.
3.1.2 Enhanced K-Means Cluster Based Approach:
Clustering is a popular technique used to group similar data points or objects in groups or clusters [6]. Clustering is an
important tool for outlier analysis. The proposed framework for k-means algorithm which eliminates the problem of generation of
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empty clusters and increases the efficiency of traditional k-means algorithm [17]. The framework is composed of 3 phases; choosing
initial k-centroids phase, calculate the distance phase and recalculating new cluster center phase. In short, in the choosing initial kcentroids phase the initial cluster centers have obtained using divide-and-conquer method [16]. In calculate the distance phase the
distance between each data items and cluster centers in each iteration could be calculated using linear data structure List [15]. Finally,
in the recalculating cluster center phase to modify the center vector updating procedure of the basic k-means that reduce the formation
of empty clusters [17].

3.1.3 Outlier Detection Using Weight Based Center Approach:
Outlier detection is an extremely important task in a wide variety of application domains. Outlier detection is a task that finds
objects that are dissimilar or inconsistent with respect to the remaining data or which are far away from their cluster centroids.
First calculate the weight of each cluster using equation (1) and then store the result into a Vector W.

W (k) =∑

x

----------------------

(1)

where k is the cluster number(k=1,2,….,n) and dx is the number of data items(d1, d2,…., dn) in particular cluster K.
Next, find the mean of each cluster using equation (2) and then the result stored into a Vector M

Mk

(∑

)

-----------------

(2)

where k is the cluster number (k=1,2,….,n) and dx is the number of data items in particular cluster k and Tn is the total number of data
items in cluster K.
Calculate the Maximum and Minimum value of each cluster and then store the maximum value in to an Array Dk-max and store the
minimum value in Dk-min Array.

Dk-max=Max (d1,d2,…….,dn)
Dk-min=Min (d1, d2,…….,dn)
Where k=1,2…,n is the cluster number .
The threshold value for each cluster K(1,2,…,n) can be calculated and then the results stored into an array Th using following equation
(3)

Thk-critical = ABS (Mk-((

)

)) ------------------ (3)

where k is the cluster number.
Compare each data item dx(x=1, 2,….., n) in a particular cluster K (1,2,…..,n) with the threshold value Thk-critical . If the value is found
less than Thk-critical then the data item is the outlier.
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IV.

PROPOSED ALGORITHM

Algorithm: Outlier Detection using Enhanced K-Means Clustering Algorithm and Weight Based Center
Approach
Input: Data set D= {d1,d2.....dn},where n is the number of data points.
Cluster centre C= {c1,c2,......ck), where ci is the cluster centre and k is the number of cluster centres.
Output: A set of K-clusters without outliers.
Step 1: Select k observations from data set using Divide-and-Conquer method.
Step 2: Calculate distance with each data instances using List Data structure.
Step 3: Assign each instance to the cluster with the nearest seed.
Step 4: Recalculate the cluster center using Vector data structure.
Step 5: Repeat the process step 2 to 4 until the convergence criteria is achieved.
Step 6: Showing the clustering results.
Step7: Calculate the weight based centre Wk as given in the equation (1).
Step 8: Calculate the Mean of each cluster centre, let it be Mk as given in the equation (2).
Step 9: Calculate the maximum and minimum value of each cluster K, where Dk-max = Max (d1,…, dn ) and
Dk-min= Min(d1,d2,…dn).
Step 10: Calculate Thk-critical=ABS (Mk – ((D k-max + D k-min)/2) using equation (3).
Step 11: Compare each data item dx in a cluster with the threshold value Thk-critical where k is the cluster number.
Step 12: If the data value is dx found less than Thk-critical then the given data item in cluster k is the outlier,
where x=1,2,…n.
Step 13: Remove the outlier data items from the cluster.
Step 14: Repeat step 8-13 for each resultant cluster.
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V.

FLOW CHART OF THE PROPOSED ALGORITHM
START

TAKE INPUT DATA AND NUMBER OF CLUSTERS

SELECT K OBSERVATIONS FROM DATA SET USING DIVIDE-ANDCONQUER METHOD

CALCULATE DISTANCE WITH EACH DATA INSTANCES USING LIST
DATA STRUCTURE

ASSIGN EACH INSTANCE TO THE CLUSTER WITH THE NEAREST
SEED

RECALCULATE THE NEW CLUSTER CENTER USING VECTOR DATA
STRUCTURE

YES
CONVERGENCE
OCCURS?

NO

SHOWING THE CLUSTERING RESULTS

CALCULATE THE WEIGHT BASED CENTRE WK FOR EACH CLUSTER

CALCULATE THE MEAN MK
OF EACH CLUSTER CENTRE

CALCULATE THE MAXIMUM AND MINIMUM VALUE OF EACH
CLUSTER CENTRE

CALCULATE THK-CRITICAL= ABS (MK – ((D K-MAX + D K-MIN)/2) FOR EACH
CLUSTER CENTRE

NO

VALUE OF DATA
ITEM<THK-CRITICAL

YES

?
OUTLIER FOUND
NO OUTLIER FOUND
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VI.
EXPERIMENTAL RESULTS
In this section, the Data is collected from UCI machine learning repository that provided various types of datasets. This
dataset can be used for clustering, classification and regression. Dataset has various attribute and instances. A storage area of
databases, domain theories and data generators are used by the machine learning community for the empirical analysis of machine.
Data File Format is in .data and .xls excel file or .txt or .csv file format. This data file will be taken to find the outlier.
This section shows the performance comparison of the enhanced k-means clustering algorithm using Weight based center
approach and distance based approach to find out the outliers. Result of Table I shows the Distance based approach and enhanced kmeans algorithm using weight based approach to detect an outliers.

TABLE I
COMPARISION ANALYSIS OF DISTANCE BASED APPROACH AND ENHANCED K-MEANS CLUSTERING ALGORITHM USING WEIGHT BASED
CENTER APPROACH TO DETECT AN OUTLIERS

Number of Outliers
Data Set

Number of Cluster

Number of Data items in
Each Cluster

C1

70

7

Enhanced K-Means
Clustering Algorithm
using Weight Based
Center Approach
12

C2

120

13

17

C3

80

9

14

C4

155

15

20

C1

48

3

6

C2

39

2

5

C3

63

5

10

C1

146

15

17

C2

125

10

14

C3

133

8

9

C4

90

4

6

C5

84

3

6

C1

182

17

24

C2

148

15

20

C3

126

10

15

C4

114

8

12

Distance Based Approach

Cancer Dataset
(428)

Fisher’s Iris
Dataset
(150)

Medical diabetes
Dataset
(578)

Liver Disorder
Dataset
(670)

Table-II shows the results of CPU elapsed time taken by Distance Based Approach and Enhanced K-means Clustering Algorithm
using Weight Based Center Approach to detect an outlier over various Data Sets.
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TABLE II
PERFORMANCE ANALYSIS OF ENHANCED K-MEANS CLUSTERING ALGORITHM AND DISTANCE BASED APPROACH TO DETECT AN OUTLIERS
ON THE BASIS OF ELAPSED TIME

Elapsed Time in sec
Data Set

Distance Based Approach

Enhanced K-Means Clustering
Algorithm using Weight Based Center
Approach

Cancer Data Set

0.29246

0.09541

Fisher’s Iris Data Set

0.13256

0.08321

Medical diabetes Data Set

0.56497

0.37597

Liver Disorder Data Set

0.60723

0.40975

Figure 2, 3, 4 and 5 explicates performance of enhanced K-means algorithm using Weight Based Center approach and Distance Based
Approach to detect outliers over various Data Sets.

PERFORMANCE OF THE PROPOSED ALGORITHM FOR OUTLIER DETECTION OVER VARIOUS DATA SETS

Cancer Data Set

Number of Outliers

20

15

Distance Based
Approach

10

5

0
C1

C2

C3

C4

Enhanced k-means
Clustering
Algorithm using
Weight Based
Center Approach

Number of Clusters
Fig. 2 Outlier detection in cancer Data set
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Fisher's Data Set

Distance Based
Approach

10
9

Number of Outliers

8
7
6

5
4

Enhanced k-means
Clustering
Algorithm using
Weight Based
Center Approach

3
2
1
0
C1

C2

C3

Number of Clusters

Fig. 3 Outlier detection in Fisher’s Data Set

Medical Diabetes Data Set
Distance Based
Approach

18

Number of Outliers

16
14
12
10

Enhanced kmeans Clustering
Algorithm using
Weight Based
Center Approach

8
6
4
2
0
C1

C2

C3

C4

C5

Number of Clusters

Fig. 4 Outlier detection in Medical Diabetes Data Set
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Liver Disorder Data Set

Number of Outliers

25
20

Distance Based
Approach

15
10
5

Enhanced k-means
Clustering
Algorithm using
Weight Based
Center Approach

0

C1

C2

C3

C4

Number of Clusters
Fig. 5 Outlier detection in Liver Disorder Data Set

The figure 6 depicts the elapsed time taken by the enhanced K-means algorithm using weight based center approach and Distance
Based Approach to detect an outlier over various data sets.

CPU Elapsed Time in sec

Performance of Enhanced K-means Algorithm
relative to CPU Elapsed Time
0.7
0.6
0.5
0.4

0.3
0.2
0.1
0
Cancer Data Set

Medical
Liveraet
Disorder Dataset
Fisher’s Iris Data
Set diabetes Data

Distance Based Approach
Enhanced K-Means Clustering Algorithm using Weight Based Center
Approach
Fig. 6 CPU Elapsed Time for Outlier Detection
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VII.
CONCLUSION
Detection of outlier is an important task in Data Mining. Discovering outliers is the task that finds data objects that are
dissimilar or inconsistent with respect to remaining data. The proposed algorithm efficiently detects outliers inside the clusters by
using enhanced k-means clustering algorithm and weight based approach. In this work, we first group the data items in to number of
clusters based on similarities between them. The computation time reduced considerably due to reduction in size of dataset. After that
the outlier can be detected in each cluster using threshold value that can be calculated programmatically. The enhanced approach takes
less computation time to discover outliers inside the clusters. The experimental results using the enhanced k-means clustering
algorithm and weight based center approach with different datasets depict the elapsed time required to discover the outliers inside the
clusters are comparatively less than the Distance based approach. So the enhanced k-means clustering method optimally detects the
outlier in less time. Experimental results shows that the enhanced algorithm generates better results than the distance based approach
relative to time and accuracy.
Enhanced approach is only deals with numerical data, so future work requires modifications that can make applicable for
textual mining also. Future work has need of approach applicable for varying datasets.
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