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Abstract— Clustering refers to the division of 

data into groups of similar objects. Each group, 

or cluster, consists of objects that are similar to 

one another and dissimilar to objects in other 

groups. When representing a quantity of data 

with a relatively small number of clusters, we 

achieve some simplification, at the price of some 

loss of detail as in lossy data compression. 

Clustering is a form of data modeling, which 

puts it in a historical perspective rooted in 

mathematics and statistics. 

Clustering is the subject of active 

research in several fields such as statistics, 

pattern recognition, and machine learning. This 

survey focuses on clustering in data mining. 

Data mining adds to clustering the 

complications of very large datasets with very 

many attributes of different types. This imposes 

unique computational requirements on relevant 

clustering algorithms. A variety of algorithms 

have recently emerged that meet these 

requirements and were successfully applied to 

real-life data mining problems. 

 

Index Terms— Algorithms, Design, Clustering, 

k-means,Cluster, Location Based Services. 

I. INTRODUCTION 

Cluster analysis is an unsupervised learning 

method that constitutes a cornerstone of an 

intelligent data analysis process. It is used for the 

exploration of inter-relationships among a 

collection of patterns, by organizing them into 

homogeneous clusters 
[1].

 Data Mining Techniques 

applied in many application domains like e-

business, Marketing, Health care and Retail have 

led to its application in other industries and 

sectors
[2].

 Cluster analysis is a difficult problem 

because many factors (such as effective similarity 

measures, criterion functions, algorithms and initial 

conditions) come into play in devising a well tuned 

clustering technique for a given clustering problem. 

Moreover, it is well known that no clustering 

method can adequately handle all sorts of cluster 

structures (shape, size and density). Sometimes the 

quality of the clusters that are found can be 

improved by pre-processing the data. It is not 

uncommon to try to find noisy values and eliminate 

them by a preprocessing step. Another common 

technique is to use post-processing steps to try to 

fix up the clusters that have been found
[3].

 Cluster 

analysis or clustering is the task of assigning a set 

of objects into groups called clusters. Main task of 

clustering are explorative data mining, and a 
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common technique for statistical data analysis used 

in many fields, including machine learning, pattern 

recognition, image analysis, information retrieval, 

and bioinformatics. 

II. THEORETICAL BACKGROUND 

Hierarchical Clustering 

 

Linkage Metrics 

 Hierarchical Clusters of Arbitrary Shapes 

 Binary Divisive Partitioning 

 Other Developments 

 

Partitioning Relocation Clustering 

 Probabilistic Clustering 

 K-Medoids Methods 

 K-Means Methods 

 

Density-Based Partitioning 

 Density-Based Connectivity 

 Density Functions 

 

Linkage Metrics 

Linkage metrics based on Euclidean distance for 

hierarchical clustering of spatial data naturally 

predispose to clusters of proper convex shapes. 

Meanwhile, visual scanning of spatial images 

frequently attests clusters with curvy appearance. 

The first one is data sampling (section Scalability 

and VLDB Extensions). The second device is data 

partitioning in p partitions, so that fine granularity 

clusters are constructed in partitions first. A major 

feature of CURE is that it represents a cluster by a 

fixed number c of points scattered around it. The 

distance between two clusters used in the 

agglomerative process is equal to the minimum of 

distances between two scattered representatives
[4]

. 

 

Information retrieval, and document clustering 

applications binary taxonomies are very useful. 

Linear algebra methods, based on singular value 

decomposition (SVD) are used for this purpose in 

collaborative filtering and information retrieval. 

 

Clustering based not on linkage metric, but on an 

objective function used in k-means (sub-section K-

Means Methods). The merger decision is viewed in 

terms of its effect on the objective function. First, it 

utilizes incremental learning. Instead of following 

divisive or agglomerative approaches, it 

dynamically builds a dendrogram by processing 

one data point at a time. Second, COBWEB 

belongs to conceptual or modelbased learning. 

 

Partitioning Relocation Clustering 

One approach to data partitioning is to take a 

conceptual point of view that identifies the cluster 

with a certain model whose unknown parameters 

have to be found. More specifically, probabilistic 

models assume that the data comes from a mixture 

of several populations whose distributions and 

priors we want to find. Corresponding algorithms 

are described in the sub-section Probabilistic 

Clustering
[4]

. 

Probabilistic clustering has some important 

features: 

 It can be modified to handle recodes of 

complex structure 

 It can be stopped and resumed with 

consecutive batches of data, since clusters 

have representation totally different from 

sets of points 

 At any stage of iterative process the 

intermediate mixture model can be used to 

assign cases (on-line property) 

 It results in easily interpretable cluster 

system. 
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In k-medoids methods a cluster is represented by 

one of its points. When medoids are selected, 

clusters are defined as subsets of points close to 

respective medoids, and the objective function is 

defined as the averaged distance or another 

dissimilarity measure between a point and its 

medoid. 

The k-means algorithm is the most popular 

clustering tool used in scientific and industrial 

applications. The name comes from representing 

each of k clusters C by the mean (or weighted 

average) c of its points, the so-called centroid. 

 

Density-Based Partitioning 

A cluster, defined as a connected dense component, 

grows in any direction that density leads. 

Therefore, density-based algorithms are capable of 

discovering clusters of arbitrary shapes. some 

cluster shapes that present a problem for 

partitioning relocation clustering (e.g., k-means), 

but are handled properly by density-based 

algorithms. Crucial concepts of this section are 

density and connectivity both measured in terms of 

local distribution of nearest neighbors
[4]

. 
 

III. LOCATION BASED SERVICES IN DATA MINING 

 

Location based services (LBSs) have been 

originally customized for mobile users. Location 

based services (LBSs) are accepted to form an 

imperative part of the future computing 

surroundings that will be effortless and universally 

integrated into our lives. Location based services 

are one of the most enviable classes of services to 

be offered in pervasive computing environments. 

Service provider envisages offering many new 

services based on a user's location as well as 

augmenting many existing services with location 

information. Location based services are widely 

used in our day to day life. So user required to 

maintain privacy. Privacy in pervasive computing 

environments includes anonymity, context, 

confidentiality and integrity. Location Privacy is a 

particular type of context privacy. It is defined as 

the ability to prevent other unauthorized parties 

from learning one's current or past location. 

Personal Subscriber Level Privacy and Corporate 

Enterprise Level Privacy. 

 

Fig . 1 . Architecture overview of LBS 

 

IV. K-MEANS DIVIDE AND CONQUER CLUSTERING 

A method which uses divide and conquer technique 

to improve the performance of the K-Means 

clustering method. Most clustering techniques 

ignore the fact about the different size or levels 

where in most cases, clustering is more concern 

with grouping similar objects or samples together 

ignoring the fact that even though they are similar, 

they might be of different levels. 
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Fig .2. Flowchart K-Means  

 This method can be more efficient and accurate 

than a single one pass clustering. Some hypothesis 

has been considered: 

H1 - Proposed method would be able to group 

samples of similar size and find similarity among 

them. 

H2 - Proposed method is faster than single step 

clustering due to use of divide and conquers 

technique. 

H3 - Proposed method is more accurate than a 

single step clustering. 

H4 – Proposed method would allow Euclidean 

distance to be used in high dimensional data.  

 

Fig .3. K-Means Algorithm 

V. CLUSTERING ALGORITHMS 

The properties of clustering algorithms of concern 

in data mining include: 

• Type of attributes an algorithm can handle 

• Scalability to large datasets 

• Ability to work with high-dimensional data 

• Ability to find clusters of irregular shape 

• Handling outliers 

• Time complexity (we often simply use the term                                                                       

complexity) 

• Data order dependency 

• Labeling or assignment (hard or strict vs. soft 

or fuzzy) 
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• Reliance on a priori knowledge and user-                                           

defined parameters 

• Interpretability of results 

 
Fig .4. Represents Various Clustering 

Techniques 

 Hierarchical methods-Agglomerative 

algorithms, Divisive algorithms 

 Partitioning relocation methods-Probabilistic 

clustering, k-medoids methods, k-means 

methods 

 Density-based partitioning methods-Density-

based connectivity clustering Density functions 

clustering 

 Grid-based methods 

 Methods based on co-occurrence of 

categorical data 

 Other clustering techniques Constraint-based 

clustering, Graph partitioning, Clustering 

algorithms  

 supervised learning, Clustering algorithms in 

machine learning 

 Scalable clustering algorithms 

 Algorithms for high-dimensional data-Subspace 

clustering, Co clustering technique 

 

VI. K-d Tree 

A k-dimensional tree or a K-D tree is a commonly 

used data structure to organize several numbers of 

points in a multidimensional space called k 

dimensions. A searching process in K-D tree is a 

binary with additional imposed limitations on it. It 

is very helpful for some types of search queries 

such as: nearest neighbour and range. The root-cell 

of K-D tree illustrates the total volume of 

simulation. The rectangular of sub-volumes will be 

illustrated by the other cells which involve the 

moment of regions for: quadrupole, mass center, 

and mass. 

K-D tree is one of the oldest used data structures 

for indexing in multi-dimensions. In K-D tree, each 

level divides the space into two divisions as 

represented in Fig .5.; the division takes place 

along one of the node dimension at the highest tree 

level and with other nodes' dimension at the 

subsequent level and so on, repetition through the 

entire dimensions. The division goes on in a way 

that at each nodes around one half of the points that 

are kept in the subtree stay on one side and other 

half stay on the other. The process of division stops 

when a node reaches less than a determined 

maximum number of points. 

 
 

Fig .5. K-d Tree Partitioning 

Despite of there are many different K-D tree 

variants were introduced; however, their functions 

is always to decompose space hierarchically into 
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sort of modicum number of cells, each cell of them 

has a limited number of input objects). This will 

facilitate a speed technique to reach/process an 

input object by its position. It should go down and 

pass through the hierarchy until we access or reach 

the cell which includes the object. K-D trees are 

constructed by dividing point sets repeatedly along 

different dimensions. In this tree, each node is 

represented by a dimension that division the points 

into two set either left or right (or it could be up or 

down), each set of them will contain half number 

of points that derived from the root node. Once 

again these branches are decomposed into equal 

two equal parts, using partition through a distinct 

dimension. The decomposition process will 

terminate at log n levels or over, where each point 

has its own leaf node. The decomposing repeats via 

the several dimensions for the several tree levels, 

for the portion using the mid-point. K-d trees can 

work effectively with a limited number of 

dimensions but it may be unsuccessful when the 

number of dimensions become over three. 

 

VII. Co-Clustering 

In OLAP attribute roll-ups can be viewed as 

representatives of the attribute groups. An 

interesting general idea of producing attribute 

groups in conjunction with clustering of points 

themselves leads to the concept of co-clustering. 

Co-clustering is a simultaneous clustering of both 

points and their attributes. This approach reverses 

the struggle: to improve clustering of points 

based on their attributes, it tries to cluster 

attributes based on the points. So far we were 

concerned with grouping only rows of a matrix 

X. Now we are talking about grouping its 

columns as well. This utilizes a canonical duality 

contained in the point-by-attribute data 

representation. The idea of co-clustering of data 

points and attributes is old [Anderberg 1973; 

Hartigan 1975] and is known under the names 

simultaneous clustering, bi-dimensional 

clustering, block clustering, conjugate clustering, 

distributional clustering, and information 

bottleneck method. The use of duality for 

analysis of categorical data (dual or 

multidimensional scaling) also has a long history 

in statistics [Nishisato 1980].  

 

 

Fig .6. Learning referring traffic on a Web 

site. ( Co-Clustering) 

The building groups of item was presented in the 

section Co- Occurrence of Categorical Data. In is 

section we turn to numerical attributes. Assume 

that the matrix X has non-negative elements. In  

his context it is known as incidence, relational, 

frequency, contingency matrix. In applications it 
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can reflect intensity of a gene response in a tissue 

sample, frequency of visitation activity of a page, 

or the amount of a sale in a store per item 

category. 
VIII. P-DBSCAN 

Input: D - dataset of points with coordinates and 

ownership attributes, _ - neighborhood radius, Ad - 

adaptive density ag, Addt - adaptive density drop 

threshold 

Output: Set of clusters 

 

Fig .7. Algorithm  P- DBSCAN 

 

Fig .8. Algorithm P-DBSCAN with adaptive 

density 

 
IX. Conclusion 

 

Data clustering is a common technique for 

statistical data analysis, which is used in many 

fields, including machine learning, data mining, 

pattern recognition, image analysis and 

bioinformatics. Clustering is the classification of 

similar objects into different groups, or more 

precisely, the partitioning of a data set into subsets 

(clusters), so that the data in each subset (ideally) 

share some common trait - often proximity 

according to some defined distance measure. Data 

clustering algorithms can be hierarchical or 

partitioned. Hierarchical algorithms find successive 

clusters using previously established clusters, 

whereas partition algorithms determine all clusters 

at once. Hierarchical algorithms can be 

agglomerative ("bottom-up") or divisive ("top-

down"). Agglomerative algorithms begin with each 

element as a separate cluster and merge them into 

successively larger clusters. 
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