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Abstract 

Cluster analysis is a primary method for database mining. It is either used as a stand-alone tool to get insight into the distribution 
of a dataset, e.g. to focus further analysis and data processing, or as a preprocessing step for other algorithms operating on the 
detected clusters. Clustering depends critically on density and distance (similarity), but these concepts become increasingly more 
difficult to define as dimensionality increases. Clustering has its roots in many areas, including data mining, statistics, biology, 
and machine learning. The paper begins by providing introduction about the density based methods. Then there will be 
comparison of two density based clustering methods with their results. And finally we have conclusion. 
 
 

 
1. Introduction 

 
Clustering is the process of grouping the data into classes or clusters, so that objects within a cluster have 

high similarity in comparison to one another but are very dissimilar to objects in other clusters. The clustering 
methods are divided into: hierarchical, partitioning, density-based, model-based, grid-based, and soft-computing 
methods. 

Clustering algorithms are attractive for the task of class identification in special database. However, the 
application to large spatial databases rises the following requirements for clustering algorithms: minimal 
requirements of domain knowledge to determine the input parameters, discovery of clusters with arbitrary shape and 
good efficiency on large database [1]. The problem of detecting clusters of points in data is challenging when the 
clusters are of different size, density and shape. Many of these issues become even more significant when the data is 
of very high dimensionality and when it includes noise and outliers [2]. 

 
1.1 Density Based Methods 
 

To discover clusters with arbitrary shape, density-based clustering methods have been developed. These 
typically regard clusters as dense regions of objects in the data space that are separated by regions of low density 
(representing noise) [6].  
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1.2 DBSCAN 
 

The key idea of the DBSCAN method is that, for each point of a cluster, the neighborhood of a given radius 
has to contain at least a minimum number of points, that is, the density in the neighborhood has to exceed some 
predefined threshold. This method needs three input parameters [2] 

 
• k, the neighbor list size; 
• є , the radius that delimitate the neighborhood area of a point (є-neighborhood); 
• MinPts, the minimum number of points that must exist in the є-neighborhood. 

 
The clustering process is based on the classification of the points in the dataset as core points, border points 

and noise points, and on the use of density relations between points (directly density-reachable, density-reachable, 
density-connected [2]) to form the clusters. 

 
 

 
 

Figure 3.1 Two clusters discovered by DBSCAN [3] 
 

In figure, two clusters, C1 and C2, are discovered by the DBSCAN algorithm. Let min pts = 3. Here, core 
objects are represented by solid points while the non-core objects are represented by hollow points. Data objects that 
belongs to C1 or C2 all lies within the є-neighborhood at least one core object from C1 or C2and there are no two core 
objects such that they lie within the є-neighborhood of each other and yet belong to different clusters. A non-core 
object like M lies within the є-neighborhood of T and R which are core objects from C1 and C2 respectively. It thus 
can be assigned to either C1 or C2. Finally, the object S is seemed to be noise because it is not in the є-neighborhood 
of any core object. 

 

1.2.1 Problems with DBSCAN method 

• The algorithm is effective at finding arbitrary-shaped clusters only because of the appropriate settings of 
the user-defined parameters є and MinPts. 

• Such parameter settings are usually empirically set and difficult to determine, especially for real-world, 
high-dimensional data sets. 
 

1.2.2 Advantages with DBSCAN method 
 

• DBSCAN does not require you to know the number of clusters in the data a priori, as opposed to k-means. 
• DBSCAN can find arbitrarily shaped clusters. It can even find clusters completely surrounded by (but not 

connected to) a different cluster. Due to the MinPts parameter, the so-called single-link    effect (different 
clusters being connected by a thin line of points) is reduced. 

• DBSCAN has a notion of noise. 
• DBSCAN requires just two parameters and is mostly insensitive to the ordering of the points in the 

database. (Only points sitting on the edge of two different clusters might swap cluster membership if the 
ordering of the points is changed, and the cluster assignment is unique only up to isomorphism [4]. 
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2. Experimental Work in Weka 
 

For performing cluster analysis in weka, I have taken the data set in weka that is inbuilt. For the weka, the 
data set should have in the format of CSV or .ARFF file format. If the data set is not in arff format we need to be 
converting it. 

 
Density-based approaches, apply a local cluster criterion, are very popular for database mining.  Clusters 

are regions in the data space where the objects are dense, and separated by regions of low object density (noise). 
These regions may have an arbitrary shape. The basic idea of the algorithm DBSCAN is that, for each point of a 
cluster, the neighborhood of a given radius (e), has to contain at least a minimum number of points (MinPts), where 
e and MinPts are input parameters. 

 
The performance of various clustering algorithms are measured based on the time to form the clusters. 

Here, three datasets are used namely; ionosphere dataset and segment_challenge and segment_test dataset which is 
image segmentation data. 

 
 

2.1 About WEKA 
 

WEKA is a data mining system developed by the University of Waikato in New Zealand that implements 
data mining algorithms using the JAVA language. WEKA is a state-of-the-art facility for developing machine 
learning (ML) techniques and their application to real-world data mining problems. It is a collection of machine 
learning algorithms for data mining tasks. The algorithms are applied directly to a dataset. WEKA implements 
algorithms for data preprocessing, classification, regression, clustering and association rules; it also includes 
visualization tools. The new machine learning schemes can also be developed with this package.  WEKA is open 
source software issued under General Public License [5].  

 
The data file normally used by Weka is in ARFF file format, which consists of special tags to indicate 

different things in the data file (foremost: attribute names, attribute types, attribute values and the data). The main 
interface in Weka is the Explorer. It has a set of panels, each of which can be used to perform a certain task. Once a 
dataset has been loaded, one of the other panels in the Explorer can be used to perform further analysis. 

 
For the experimental work, I have inserted new density based algorithm named DBSCAN in weka tool. 

Then applied the new algorithm and also the inbuilt algorithm on different databases. 

 

2.2 Comparison of two Density Based Clustering Methods: 

Here, I have taken three kinds of database. First is the ionosphere, which is radar data. That system consists 
of a phased array of 16 high-frequency antennas with a total transmitted power on the order of 6.4 kilowatts.  
Second is the segment_challenges data, which are image segmentation data. That is a subset of the combined 
original training and test datasets. Third is the segment_test data, which are also image segmentation data. That is a 
subset of the combined original training and test datasets. 
 
 
(1) 

• Database: ionosphere 
• Instances:    351 
• Attributes:   35 

 

 Parameter No.of cluster 
generated 

Make Density Eps: 1.0 2 
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Based Cluster ( 
inbuilt code in 

weka) 

MinPts: 6 

DBSCAN 
(new alg.) 

Eps: 0.9 
MinPts: 6 

2 

 

Time taken to 
build model 

Clustered 
Instances 

Noise 
(Unclusterd 

data) 
0.19 seconds 181 ( 52%) 

170 ( 48%) 
 

0 

0.55 seconds 223 ( 93%)       
17 (  7%) 

 

111 

 

 

(2) 

• Database: segment_challenge 
• Instances:    1500 
• Attributes:   20 

 

 Parameter No.of cluster 
generated 

Make Density Based 
Cluster ( inbuilt code 
in weka) 

Eps: 1.0 
MinPts: 6 

2 

DBSCAN 
(new alg.) 

Eps: 0.9 
MinPts: 6 

7 
 

 

 

Time taken to build 
model 

Clustered 
Instances 

Noise 
(Unclusterd 
data) 

0.44 seconds 655 ( 44%)       
845 ( 56%) 
 

0 

7.31 seconds 236 ( 16%) 
207 ( 14%) 
205 ( 14%) 
208 ( 14%) 
204 ( 14%)    
220 ( 15%)    
220 ( 15%) 
 

0 
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(3) 

• Database: segment_test 
• Instances:    810 
• Attributes:   20 

 
 

 Parameter No.of cluster 
generated 

Make Density 
Based Cluster ( 
inbuilt code in 
weka) 

Eps: 1.0 
MinPts: 6 

2 

DBSCAN 
(new alg.) 

Eps: 0.9 
MinPts: 6 

7 

 

 

Time taken to 
build model 

Clustered 
Instances 

Noise 
(Unclusterd 
data) 

0.3 seconds 541 ( 67%) 
269 ( 33%) 
 

0 

1.48 seconds 
 

110 ( 14%) 
94 ( 12%) 
122 ( 15%) 
125 ( 16%) 
126 ( 16%) 
110 ( 14%) 
119 ( 15%) 
 

4 

 

 
3. Graphs of results taken 

3.1 Time taken to build cluster 
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3.2 No. of cluster 

 

 

 

4. Conclusion 

Clustering is one of the most popular techniques in data mining when complexity comes in to picture. Here 
I have com-pared algorithms theoretically and experimentally on parameters such as time taken to build model, 
clustered instances, etc. Apart from these data sets we have analyzed algorithms on 3 different datasets and from that 
I conclude that the Make Density Based Clustering algorithm  is efficient then the new DBSCAN. 

 

5. Future Work 

I have done experiments on density based methods in weka. Now for future work, we have to develop a 
definition of the density in an Eps-neighborhood and minimum points (MinPt) in polygon databases for generalizing 
DBSCAN. Second, applications of DBSCAN to high dimensional feature spaces should be investigated with the 
various parameters. 

 

6. References 

0

2

4

6

8

MakeDensityB

asedCluster

DBSCAN

0

2

4

6

8

MakeDensityB

asedCluster

DBSCAN



Neha R. Gameti, IJRIT  286 

 

[1] Martin Ester, Hans-Peter Kriegel, Jörg Sander, Xiaowei Xu, “A Density-Based Algorithm  for Discovering 
Clusters in Large Spatial Databases with Noise”, Institute for Computer Science, University of Munich , 
Oettingenstr. 67, D-80538 München, Germany, {ester | kriegel sander | xwxu}@informatik.uni-muenchen.de, 1996. 
 
[2] Adriano Moreira, Maribel Y.Santos and Sofia Carneiro, “Density-based clustering algorithms– DBSCAN and 
SNN Version 1.0,25.07.2005”,{adriano,maribel,sofia}@dsi.uminho.pt, University of Minho – Portugal., 2005. 
 
[3] Jiawei Han, Micheline Kamber and Anthony K. H. Tung, “Spatial Clustering Methods in Data Mining: A 
Survey”, School of Computing Science, Simon Fraser University, Burnaby, BC Canada V5A IS6. 

[4] Narendra Sharma, Aman Bajpai , Mr. Ratnesh Litoriya, “Comparison the various clustering algorithms of weka  
tools” Department of computer science, Jaypee University of Engg. & Technology, May 2012. 

[5] Mohd Fauzi bin Othman,Thomas Moh Shan Yau, “Comparison of Different Classification Techniques  Using 
WEKA for Breast Cancer”, Control and Instrumentation Department, Faculty of Electrical Engineering, Universiti 
Teknologi Malaysia, Skudai, Malaysia.,2007. 

[6] Jiawei Han &Micheline Kamber “Data Mining: Concepts and Techniques”, 2006. 

 

 

7. Websites 
  

1. www.ise.bgu.ac.il/faculty/liorr/hbchap15.pdf  (Last visited on 12/09/12) 

2. www.scribd.com/doc/51474811 (Last visited on 19/09/12) 

3. www.cs.uiuc.edu/homes/hanj/pdf/gkdbk01.pdf  (Last visited on 08/11/12) 

 

 


