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Abstract— Clustering is one of the most popular fields in the 

domain of data mining.  In big data analysis, lots of 

computational efforts are required for clustering. 

Traditionally, there are several approaches have been 

proposed for clustering of data such as K-means. It is the 

most popular clustering algorithm. However, existing 

techniques of cluster required ‘k’ parameter in advanced 

which puts limit on outcomes of clusters where, ‘k’ is the 

input parameter assign by user or it is the “ideal” number of 

cluster. In existing RLClu algorithm user have to pre-assign 

two minimum thresholds of the local density and the 

minimum density-based distance. Practically, it is difficult 

to determine the number of clusters in advance. Therefore, 

efficient technique is required to detect clustering centers 

and also to address limitations of previous techniques. 
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I. INTRODUCTION 

There are multiple clustering algorithms are available such 

as centroid based k-means, k-medoids, k-means++ etc, 

Hierarchical algorithms which is also known as on similarity 

based algorithm. These previous algorithms required predict 

‘k’ in advance. ‘k’ is the number of cluster but it creates the 

limitations in the process of clustering. A centroid based ‘k’-

means algorithm is useful in non-convex boundaries and 

performs very well. Hierarchical algorithms are another type 

of algorithm which also known as similarity based 

clustering algorithm. It recursively finds the nested cluster in 

agglomerative mode or divisive mode. Hierarchical 

algorithms are useful in variety of searching methods 

because they naturally create a tree-like hierarchy which can 

be leveraged for the search process. Another is distribution 

based clustering algorithm such as, EM algorithm to 

estimate the parameters of the mixture model, so as to obtain 

the clustering results. It appoints the fixed number of 

Gaussian distributions to approach the distribution of the 

objects. However, this algorithm also required to pre-assign 

number of k cluster which usually difficult for large real 

world datasets. Density-based algorithms define the clusters 

as areas of higher density than the remainder of the dataset. 

The advantage of density-based algorithms is that they do 

not need to specify the number of clusters in advance, and 

can detect the outliers of the dataset. 

However, they have limitations in handling high-

dimensional data. Because the feature space of high-

dimensional data is usually sparse, density-based algorithms 

such as DBSCAN have difficulty to distinguish high-density 

regions from low-density regions. 

In the below sections we are going to discuss about 

related work done for the proposed research area. We refer 

some existing research paper for completing this task. It is 

given as follow: 

II. RELATED WORK 

T. Kanungo et al [1] represented an efficient implementation 

of filtering algorithm known as, Lloyd’s k-means algorithm. 

This technique required to build kd-tree for given input data 

points.  Kd-tree is a data structure that stores the 

multidimensional data points in it. A kd-tree is a binary tree, 

represents a hierarchical subdivision of the point set's 

bounding box with the help of axis aligned splitting hyper 

planes. Each individual node of the kd-tree is linked with a 

closed box, known as a cell. The proposed algorithm is 

simple and easy for implementation as it only required a kd-

tree be built once for the given data points. The data points 

are not varying through the processing hence better 

efficiency can be achieved. The filtering algorithm in 

explained in two steps. In first step, they represent the 

sensitive investigation of algorithms running time. 

Secondly, they represented experimental studies on 

synthetic as well as real data sets against color quantization, 

data compression applications. There are many applications 

in data mining in which finding of subject cluster is 

required. It contains the approaches situated on dividing and 

conquering such as ISODATA, randomized approaches such 

as CLARA. 

V. Estivill-Castro et al [2] implemented an 

approach that is automated clustering results in less costly 

Geographical Data Mining. It detects the clusters of unlike 

densities and occasional clusters close to the highly dense 

clusters. For this, they have proposed AUTOCLUST 

algorithm. It is used for clustering huge geo-referenced set 

of data. It reduces the need for pre-defined arguments 

results. Parameters are not indicated by the users. 

Knowledge discovery from clustering approach reveals the 

hidden information as well as data patterns implicitly. 

Therefore, with this approach there are chances of getting 

more number of clusters. This algorithm combines global 

variations and local variations. It can also achieve better 

trade-off between reducing user search time corresponding 

to the possible clusters. 

X. Yang [3] proposed A Novel Spatial Clustering 

Algorithm Based on Delaunay Triangulation (NSCABDT). 

Spatial clustering is very imperative method in data mining 

that discovers the significant interactions that may occur 

indirectly in spatial databases. Various spatial clustering 

algorithms are used in several applications. Most of the 

algorithms have some disadvantages for large databases. In 

this case NSCABDT is useful for large databases. Also they 

can generate the clusters of arbitrary shape. The algorithm 

does not require more computational time. Objects are 

grouped into classes in the process of clustering. Therefore, 

similar objects are associated with a cluster. 

A.K. Jain [4] proposed cluster analysis technique. 

It is used to determine natural combination of points, objects 

and patterns. To make analysis of multivariate data 
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clustering approach is established. There are three purposes 

of data clustering approach such as, underlying structures, 

natural classification and data compression. The underlying 

structure is designed to produce hypothesis, to identify 

salient features of data and to discover anomalies etc. 

Natural classification identifies the degree of similarity 

through structure i.e. from phylogenetic relationship. 

Compression is the method of data organization and 

summarization through cluster prototypes. 

P. S. Bradley, O. L. Mangasarian et al. [5] D. 

Arthur and S. Vassilvitskii[6],  proposed a method for 

allocating points to the clusters. It uses concave 

minimization technique. K-Median Algorithm is used and it 

is very simple and efficient which quickly locates the 

valuable data points. Effectiveness of the technique is, they 

can manage complex databases and hence they are useful. 

Relating it with the standard k-Means algorithm, they have 

exhibited cases where the k-Median algorithm is efficient 

and useful. D. Arthur and S. Vassilvitskii[6], defined the k-

means as Lloyd’s algorithm originates with k random 

centroids. Each data point is then allocated to the nearest 

centroid, and every centroid is again computed as the center 

of mass of all data points allocated to it. 

T. Warren Liao [7] implemented an efficient and 

effective clustering algorithm that is time series clustering 

algorithm. They have organized the domain into three 

categories. These categories are depends on either time or 

frequency domain. In these categories features are directly 

extracted from raw data or indirectly with models 

constructed from the raw data. Basically, the fundamentals 

of time series clustering studies are highlighted. N. Jardine 

and C. J. V. Rijsbergen[8] introduced HAC clustering 

algorithm. It is more aggressive optimization for low level 

computations. It benefits from the most pairwise similarity. 

In this algorithm higher dimension problem is encounter in 

KNN classification. Also they have avoided dense centroids. 

The clustering approach for large vocabularies complete-

link clustering can be more efficient than an un-optimized 

implementation of GAAC. 

C.P. Lai and P.C. Chung et al [9] proposed a 

piecewise aggregate approximation (PAA) algorithm for 

clustering. Their objective is to provide judgment aspect on 

currently available clustering methods. It is basically used to 

reduce dimensions before clustering. A method introduced 

for two level clustering named as, 2LTSC i.e. two level time 

series type clustering. The whole time series is represented 

as level-1 whereas in level-2, subsequence of time series is 

represented. A time series is broadly classified in two main 

categories that are complete clustering and subsequence 

clustering. Complete clustering method is done on separate 

set of time series data to group similar time series within 

same cluster. A subsequent clustering is based on extraction 

of sliding window of onetime series. The proposed method 

provides different and deeper point of views to the user for 

making any important decision. They have studied about the 

blood pressure analysis by which they mapped their 

specified problem. 

L. Hagen, A.B. Kahng [10] and W. E.Donath[11] 

introduced methods to speed up the computational 

procedures. The proposed methods are namely, EIGl and 

EIG1-IG. They also proposed post-processing for 

improvement in current results. EIGl and EIG1-IG are 

enforced to ratio cut partitioning, especially assessment and 

the representation of logic for hardware simulation. In final 

steps they represented the theoretical analysis for the 

algorithm. The spectral based method develops the spectrum 

that is made up of the similarity matrix of the data. That data 

is being mapped to the lower dimensional space and then 

data is being clustered by using the traditional clustering 

methods [11]. 

S. Kadir, D. Goodman, and K. Harris [12] 

represented Expectation Maximization clustering approach. 

The conventional clustering algorithms suffer from the 

dimensionality issues. Also the time taken for processing the 

multi-dimensional data is sufficiently large. In this method 

subset of features are selected that gives the necessary 

information for cluster formation of data points. In this 

masked EM strategy is used. It is time efficient and forms 

the accurate clusters for much complex systems with higher 

dimensions. It includes four stages that is mask generation, 

clustering, M-step, E-step. The system used the masking 

technique to a particular application using the expectation 

maximization algorithm for Gaussian fittings. 

A. Rodriguez and A. Laio [13] proposed an 

algorithm named RLClu algorithm aimed to classify 

category of elements on the basic of their similarity. They 

proposed an alternate method like k- medoids. It is based on 

the distance between the objects or data points. They can 

identify non-spherical clusters and generate the clusters. The 

algorithm has its conventions that cluster centroids are 

encompassed by neighbors with minimum local density and 

having comparatively large distance from other points of 

greater local density. A decision graph allows distinguishing 

actual clusters from the density swells made by noise. But 

the algorithm needs to specify the threshold that is the cutoff 

distance to compute the local density of the object. Also this 

technique is not suitable for high dimensional datasets. 

G. Wang and Q. Song [14] proposed a technique 

named Statistical Test based clustering i.e. STClu algorithm. 

The STClu algorithm addressed the problems of RLClu 

algorithm. For implementation of RLClu algorithm user 

need to specify cut-off distance for the computation of local 

density whereas the proposed STCLu algorithm does not 

need to specify. A gamma set metric i.e, an outward 

statistical test method is implemented for getting clustering 

centers. It is suitable for multi-dimensional data for 

clustering and uses the spectral clustering approach in which 

for dimension reduction similarity matrix has been used. 

III. PROBLEM FORMULATION 

To design and develop a system for Automatic Clustering 

based on Density Metrics 

IV. SYSTEM ARCHITECTURE 

Fig 1 describes the overall system structure. The whole 

system is divided in 5 blocks. First 2 blocks represents the 

online work whereas next 3 blocks represents the offline 

work. The offline work includes the cluster creation process 

whereas the online process adjusts the input record data 

points to the existing clusters. Data stream is the input to the 

system and it generates k clusters of different shapes. 
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A. Density Grid Generation 

The input data is mapped onto the two-dimensional graph. 

The graph is divided in to l*m matrix form.  For every data 

point the value of the grid is mapped.  

 
Fig. 1: System architecture 

B. Check Interval Gap 

The interval gap is the number of records after which cluster 

need to be reshuffled without considering the previous 

clustering information. The interval gap is the threshold 

value checked after every stream input.  

C. Metrics Extraction 

This phase is used to evaluate the two metrics named K-

density metric and minimum density-based distance metric 

for all the n objects in the density grid. 

D. Cluster Center Identification 

By considering the gamma set metric which is product of K-

density and minimum density based distance metric, STClu 

algorithm is implemented for the computation of cluster 

centers. 

E. Object Clustering 

Once we get the clustering centers, all the objects apart from 

the clustering centers are clustered by allocating residual 

object to the cluster having their nearest neighbor of higher 

density 

V. CONCLUSION 

In this review paper, several existing techniques have 

studied and analysed in section II. Traditional methods of 

clustering work effectively and efficiently to identify cluster 

centers. Popular clustering algorithms such as, k-means, k-

menoid can efficiently detect clustering centers. Howerver, 

these algorithms required to preassigned parameter ‘k’ 

which is sensitive. Therefore, it only outputs ideal numbers 

of clusters. According to our analysis, there is need of such 

system which has capability to overcome the shortage in 

existing system. From overall discussion and study analysis 

we analysed that a statistical test based clustering algorithm 

(STClu) can automatically identify the clustering centers. 
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