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Abstract
Clustering is one of the most important techniques in data 
mining. It extracts knowledge from large database. The basic 
aim of clustering is to organize similar objects into a same cluster 
and dissimilar to different cluster. As when clusters are being of 
widely different shapes, densities and sizes, finding clusters in 
data becomes a challenging task. Last two Decades, different 
types of clustering algorithms were proposed to resolve this 
problem but among all these density based clustering methods 
are considered more effective. DBSCAN algorithm is a one of the 
important density based algorithm to detect clusters of arbitrary 
shapes and they will also eliminate the noise and outlier which 
are present in it. So the aim is to improve the existing DBSCAN 
algorithm by directly selecting the input parameters and to find 
the density varied clusters. DBSCAN algorithm requires only 
two input parameters and is very effective for analyzing large and 
complex databases. In this paper, we have briefly described the 
density based methods and then compared from a theoretical view. 
Finally, we have given some suggestions for the improvement of 
the algorithm and the future work.
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I. Introduction
Data mining has attracted an attention in the information technology 
and in society, due to the wide availability of large amounts of data 
and requires for extracting such data into useful information. This 
information can further be used for decision making and future 
predictions. Clustering in data mining is an important technique, 
which divides the data into groups or clusters. The objects within 
a cluster are ‘similar’ and the objects of different clusters are 
‘dissimilar’. Clustering is used to find useful patterns. There are 
different clustering methods that can be used for handling very 
large dataset. These methods can be categorized into partitioning, 
hierarchal, and density –based algorithms.
Hierarchical clustering is important clustering method the 
important advantage of the hierarchical algorithms is that the 
validation indices (correlation, inconsistency measure), which 
can be defined on the clusters, can be used for exactly find out 
the number of the clusters.
Partitioning Clustering is depends on partitions of cluster the 
important advantage of the partitioning algorithms which is use 
a repeated way to create    the clusters.
But in the Density based clustering concept This types of algorithms 
is that they can find and discover arbitrary shape of clusters and 
they can reduce the noise. 
Other clustering algorithms are

Fuzzy clustering• 
Graph-based clustering• 
Grid-based clustering• 
Center-based clustering• 
Search-based clustering• 
Model-based clustering• 
Partitional clustering• 

Density based clustering• 
As compared to clustering algorithms, density based clustering 
algorithms are more advantageous. DBSCAN (Density based 
Spatial Clustering of Application with Noise) is a density based 
clustering algorithm [1]. DBSCAN algorithm detects the arbitrary 
shaped clusters and can effectively handle noise.
DBSCAN Algorithm
DBSCAN algorithm was proposed by Martin Ester and others 
in 1996 [1]. DBSCAN algorithm requires only two parameters: 
Eps and MinPts. Eps starts with an arbitrary initial point that has 
not been visited. This point’s neighbourhood is retrieved, and if 
it contains sufficiently many points, a cluster is started. MinPts 
is the minimum number of points requires to form a cluster. Eps 
is an popular parameter for DBSCAN algorithm but calculating 
the value of Eps is time consuming and difficult. For calculating 
Eps, we can use k-dist graph and R-Tree method, by using the 
k-distance function, k- distance graph is drawn first and then the 
user calculate the threshold Eps. It is observed that smaller the 
value of Eps, few clusters is formed and higher the value of Eps 
will generate many small and very dense clusters. The single 
global Eps is used for discover clusters. Due to this problem, 
it may neglect some clusters and assign it as noise and outlier. 
To improve all these problems, different variations of DBSCAN 
algorithm are analysed.

A. Original DBSCAN Algorithm 
DBSCAN algorithm is given by Ester et. al [1]

DBSCAN (D, eps, MinPts)
C = 0
for each unvisited point p in dataset D
mark P as visited
NeighborPts = regionQuery (P, eps)
If sizeof(NeighborPts) < MinPts
mark P as NOISE
else
C= next cluster
expandCluster (P, NeighborPts, C, eps, MinPts)
add P to cluster C
for each point P’ in NeighborPts
if P’ is not visited
mark P’ as visited
NeighborPts’ = regionQuery (P’, eps)
If sizeof (NeighborPts’) >= MinPts
NeighborPts = Neighborpts joined with NeighborPts’
if P’ is not yet member of any cluster
add P’ to cluster C
regionQuery (P, eps)
return all points within P’s eps-neighbourhood

B. Advantages
DBSCAN algorithm detects the arbitrary shaped clusters and can 
effectively handle noise.

C. Disadvantages
DBSCAN cannot handle cluster with varied density.
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DBSCAN has high time complexity.
The quality of clusters formed depends on the input parameters.

II. Related Work
To overcome the limitations of original DBSCAN algorithm, many 
DBSCAN variations are analysed. 

A. An Efficient Density Based Clustering Algorithm for 
Large Databases
El-Sonbaty et. al proposed algorithm which uses dataset 
partitioning as a pre-processing stage. Cluster analysis becomes 
easy and neighbourhood search can be applied to entire partitions 
[2]. It reduces the number of dataset scan and buffer size space 
is required to keep the partition rather than the whole dataset. 
This partitioning comes from CLARANS as a medoid-based 
method in which objects are assigned to its nearest medoid. So, 
it also requires the merge stage for merging the nearest dense 
region which can be done by applying the DBSCAN separately 
on each partition in order to achieve final cluster. For merging 
dense regions from different clusters, inter-connectivity is used. 
The proposed algorithm can be used for clustering large datasets 
and better performance is obtained.

Advantages
It is more scalable.• 
It can be parallelized.• 

Disadvantages
Results are not evaluated on real datasets.• 
I/O load may be increased.• 

B. A Local Density Based Spatial Clustering Algorithm 
With Noise
Duan et.al. presents local DBSCAN algorithm in which appropriate 
parameters LOFUB, pct and MinPts and one more point p of 
the respective cluster is selected [3]. Then all points that are 
local density reachable from the given core point using correct 
parameters are retrieved. If p is a core point, then this procedure 
forms a cluster otherwise it will check for the next point of the 
database. It is easier for the user to choose appropriate value for it. 
The complexity is also reduce to O(n). In the proposed algorithm, 
LOF (local outlier factor) is used to detect the noise and has 
overcome the problem of global density parameter.

Advantages
LOF helps in detecting noise.• 
Easier for the user to pick the appropriate parameters.• 

Disadvantages
Cluster analysis is hard.• 

C. A Fast Density Based Clustering Algorithm for Large 
Databases
Bing Liu proposed a fast density based clustering algorithm with 
which time complexity is reduced and the quality of clusters is 
also improved [5]. In Fast DBSCAN, objects are sorted by certain 
dimensional coordinates. After that it begins with the object p with 
the minimal index and retrieves its Eps-neighbourhood. If p is a 
core object, a new cluster containing p is created and all the objects 
in p’s neighbourhood are included. Then another unvisited object q 
is orderly selected to execute region queries. If its neighbourhood 
does not intersect with p, then a new cluster is formed. If q and all 

objects in its neighbourhood intersect, then they are labelled with 
the same cluster as that of p. In improved DBSCAN algorithm, 
global Eps parameter is used. If the value of Eps is small, then 
the few or single cluster consisting all objects is formed and if the 
value of Eps is high, many small clusters are generated.

Advantages
Time complexity is reduced.• 

Disadvantages
The problem of varied density clusters is not analysed.• 

D. A Linear DBSCAN Algorithm Based on LSH
Zhang et. al proposed Linear DBSCAN algorithm based on LSH 
(Locality-Sensitive Hashing) for the purpose of devising main 
memory algorithm for nearest search [4]. The advantage of using 
LSH is that it reduces the time complexity and the scale of data 
[6]. The proposed algorithm has time complexity O(NlogN) based 
on R-Tree algorithm which is better as compared to traditional 
DBSCAN algorithm having time complexity O(N²) [1]. In proposed 
algorithm, wrong points can be eliminated and approximate 
nearest neighbor points can be obtained. The proposed algorithm 
considered two parts. In the first part, LSH index is built and in 
the second part clustering is done by the DBSCAN algorithm on 
the basis LSH retrieval index. The original DBSCAN algorithm 
cannot handle large scale data but the proposed algorithm is better 
in handling large scale databases.

Advantages
Reduces time complexity.• 
Wrong points can be eliminated using LSH and nearest • 
neighbor points are obtained.

Disadvantages
It’s hard to select the value of input parameters.• 

E. A New Scalable Parallel DBSCAN Algorithm Using 
Disjoint-Set Data Structure
Pathwary et. al proposed a new scalable parallel DBSCAN 
algorithm using graph algorithmic concepts [9]. To construct 
clusters, a tree based bottom-up approach is used. The disjoint-set 
data structure is used to break the data access order and to perform 
the merging efficiently. The disjoint-set data structure defines a 
mechanism to maintain a dynamic collection of non-overlapping 
sets [7]. In disjoint-set data structure, two main operations are 
used: FIND and UNION. The Find operation is used to determine 
to which a set of given element belongs and the Union operation is 
used to join the two existing sets. Each process core is first runs a 
sequential DBSCAN algorithm on its local data points to compute 
local clusters in parallel without requiring any communication. 
After these local clusters are merged to obtain final clusters. This 
merging is performed using master-slave approach where master 
performs merging sequentially.

Advantages
The master-slave approach speeds up the process.• 

Disadvantages
Increases the I/O load and also effects the cost.• 
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III. Comparative Study
DBSCAN 
Variations

Problems to 
overcome Methodology Input 

Parameters Output Reduced complexity and 
Noise Removal Dataset used

A[2] Complexity Partitioning Same Same Yes and Final stage Synthetic

B[3] Complexity 
and noise Partition Added 

LOFUB, pct
Depends on 
parameters Yes Synthetic

C[5] Complexity Partition Same Better Yes Synthetic

D[6] Complexity Hashing Added M, 
K, L Vary Yes Synthetic 

E[9] Complexity 
and speed up

Master-slave 
approach

Added Find 
and Union

Depends on 
parameters Yes IBM Synthetic  

generation

IV. Conclusion
In this paper, we have analyzed that the varied density clusters and 
time complexity are the main problems which has been improved 
in many DBSCAN variations. The time complexity is reduced 
to O(N) with the help of indexing in DBSCAN algorithm. The 
problem of varied density and increasing dimensionality effect 
the performance of DBSCAN algorithm. Still it needs more 
improvement.
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