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Abstract---Data-mining(DM) has become irreplaceable  

mechanism for the extarction and manipulation of data and 

for establishment of patterns for  generating useful 

information. The data mining technique  named as clustering 

is used for finding principal or key patterns in unsystematic  

and large data. The likelihood approach of clustering 

technique is quite often used by many researchers for 

classifications due to its’ being simple and easy to 

implement.  There are many different techniques for 

clustering like Expectation-Maximization (EM) algorithm, 

the H-Means Algorithm and clustering, genetic algorithm, 

but there is still more need to do enhancement by using 

combination of different techniques for enhancing the 

classification process so that we can get better results. We 

have also reviewed different data mining and clustering 

techniques. 

Keywords:-H-means clustering; EM algorithm; 

classification; Data mining.  

I. INTRODUCTION 

The process of data mining is to extract information from a 

data set and transform it into an understandable structure for 

further use. The failures of structures, metals, or materials 

(e.g. .buildings, oil, water or sewage pipes) in an 

environment are often either a result of ignorance or the 

inability of people to take note of past problems or study the 

patterns of past incidents in order to make informed 

decisions that can forestall future occurrences. Nearly all 

areas of life activities demonstrate a similar pattern. 

Whether the activity is finance, banking, marketing, retail 

sales, production, population study, employment, human 

migration, health sector, monitoring of human or machines, 

science or education, all have ways to record known 

information but are handicapped by not having the right 

tools to use this known information to tackle the 

uncertainties of the future. For instance in data-collection 

technology, such as OCR device in corporate sectors and 

sensors in research and industrial sectors, have led to the 

generation of huge amounts of data [1]. This tremendous 

growth in data and databases has spawned a pressing 

requirement for current methods and tools that can 

efficiently and automatically   transforms the data into 

useful information and knowledge. For example, NASA's 

Earth Observing System, which is expected to return data at 

the rate of several gigabytes per hour by the end of the 

century, has now created new needs to put this volume of 

information to use in order to help people make better 

choices in that area [2]. These needs include the automatic 

summarization of data, the extraction of the “essence” of 

information stored, and the discovery of patterns in the raw 

data. These can be achieved through data analyses, which 

involve simple queries, simple string matching, or 

mechanisms for displaying data [3]. Such data-analysis 

techniques involve data extraction, transformation, 

organization, grouping, and analysis to see patterns in order 

to make predictions. 

Planning for the future is very important in 

business. Estimates of future values of business variables are 

needed. The commodities industry needs prediction or 

forecasting of supply, sales, and demand for production 

planning, sales, marketing and financial decisions [4]. In a 

production or manufacturing environment, we battle with 

the issues of process optimization, job-shop scheduling, 

sequencing, cell organization, quality control, human 

factors, material requirements planning, and enterprise 

resource planning in lean environments, supply-chain 

management, and future-worth analysis of cost estimations, 

but the knowledge of data-mining tools that could reduce the 

common nightmares in these areas is not widely available. 

It is worthwhile at this stage to state that extracting the right 

information from a set of data using data-mining techniques 

is dependent not only on the techniques themselves but on 

the ingenuity of the analyst. The analyst defines his/her 

problems and goals, has the right knowledge of the tools 

available and makes comparative, intuitive tests of which 

tool to use to achieve the best result that will meet his/her 

goals. There are also limitations for many users of data-

mining because the software packages used by analysts are 

usually custom-designed to meet specific business 

applications and may have limited usability outside those 

contexts. 

II. DATA MINING 

Data Mining is the process of searching of data and the 

word mining means fetching out small piece of data from 

a large collection of data. The scenario of the data mining 

can be divided in two ways. First is classification and the 

second is known as clustering. However both the ways can 

be defined as the some kind of same place but there are 

still more differences in both the words. The distribution 

of the data can be only possible if you have modified and 

found out the clusters.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

In the previous research work, they have found out the 

higher number of clusters in a mentioned regions when we 

apply the area searching algorithms. Classification is done 

on the basis of two things: 

 The region that you choose for the classification that 

is the cluster region. 

 The dataset we will apply on the choosen area.  

For increasing the perfection of the search technique, 

one can focus on two things: 

 To check whether choosen dataset has been     

clusterized in proper way or not. 

 If clusters are defined, whether they get fir into   

appropriate area or not. 

Data mining is firstly used nowadays by industries with 

a strong user focus - retails, financial department, 

communications and synchronisation, and marketing 
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organizations. It will be able for these companies for 

determining the relationships between "internal" 

circumstances like range, product position, or staff ability, 

and "external" factors like economic indicators, 

competitions, and customers demographics and enables 

them for determining the effect on sales, customer 

satisfaction, and corporate profits. Finally, it enables them to 

"drill down" into brief information to have in detailed 

transaction information. By data mining, a retail man could 

use point-of-sales record of customer purchases to send 

promotions dependent on an individual's purchase past 

events. 

III. CLUSTERING 

In search results the series from any distinctive website are 

restricted to a few number and collected altogether for 

making the search results appear clean and systematic and 

for ensuring diversity among the top ranking consequences. 

Clustering is defined as a technique that will have different 

search engines to divide into hubs and authorities on a 

specific content together for further enhancing their value by 

showing their relationships. However, clustering is a hard 

problem to understand combinatorial, and previous gaps in 

suppositions and contexts in different communities that has 

made the transfer very slow for useful basic concepts and 

methodologies. Pattern clustering methods from a statistical 

pattern recognition perspective, having a goal of providing 

useful suggestions and references to basic concepts that are 

able to access to the broad community of clustering 

practitioners.  

 Clustering Techniques: There are different techniques A.

for clustering data can be defined (other classification 

representations of clustering methodology are practicable; 

At the higher level, there is a differences between 

hierarchical and partitioned methods (hierarchical methods 

produce a nested series or list  of partitions while  

partitioned methods generates only single one).[8] 

IV. THE EXPECTATION MAXIMIZATION ALGORITHM 

This EM algorithm consists of two steps. The first step is 

determination of expectation and the second step is to 

maximization expectation in successive iteration cycles. The 

expectation involves choosing of a model and then it 

estimates missing labels [13]. The maximization step 

involves choosing labels and then mapping of suitable 

models to labels so that it maximizes the expected log-

likelihood of the data. The execution sequence may be listed 

in 3 steps:- 

 Step 1: The expectation step that determines mean 

value, denoted by μ and infers the values of a and b 

such that a = (0.5) / (0.5 + μ) * h. and b = (μ / 0.5 + μ) * 

h with conditions of a / b = 0.5 / μ and h = a + b. 

 Step 2: The maximization step that determines fractions 

of a and b and then computes the maximum likelihood 

of μ at first. 

 Step 3: It involves repeating of steps 1 and 2 for next 

cycle. 

V. THE H-MEANS ALGORITHM 

 The h-means belongs to the class of the   partitional or non-

hierarchical clustering algorithms. The objective of this 

approach is, starting from a different collection of objects   

X and an integer no. K, to and objects are partitioned  into X 

into K clusters. If  M   denoted the no.  of objects in the 

databases then K _M. The division can be in the sense that 

the distance between the objects in one cluster is minimized. 

This optimization is often called "whiting group sum 

squared error minimization". The h-means+ algorithms 

improve the cluster classification by performing iterations in 

order to reduce error function. The optimal partitioning 

works well or not, depends upon the randomly and initially 

chosen partition classes for the formation of clusters. 

Subsequently the partitioning is optimized by minimizing 

the distance among the objects in a cluster in terms of 

minimum sum squared error. Algorithm iterations can 

remove empty clusters if found during the execution. 

Additional clusters are added to the current partition and 

computation is repeated until an optimal partition is 

obtained. The algorithm also searches for outliers. If outliers 

are found, these are removed from clusters. 

The taxonomy must be supplemented by a 

discussion of some issues that may (in principle) affect all of 

the different approaches regardless of their placement in the 

taxonomy. 

 Agglomerative vs. Divisive: This relates to algorithmic A.

structure and operation. An agglomerative starts with each 

pattern in a distinct (singleton) cluster, and successively 

merges clusters together until a stopping criterion is 

satisfied. A divisive method starts with all patterns in a 

single cluster and performs splitting until a stopping 

criterion is met. 

 Mono Thetic Vs. Poly Thetic: This relates to the B.

sequential or simultaneous use of features in the clustering 

process. Most algorithms are polythetic i.e all features are 

enter into the computation of distances between the patterns 

and decisions are based on those distances. A simple 

monothetic algorithm reported in Anderberg considers 

features sequentially to divide the collection of patterns. 

 Hard Vs. Fuzzy: A hard clustering algorithm allocates C.

each pattern to a single cluster during its operation and in its 

output. A fuzzy clustering method assigns degrees of 

membership in several clusters to each input pattern. A 

fuzzy clustering can be converted into hard clustering by 

assigning each pattern to the cluster with the largest measure 

of membership. 

 Deterministic vs. stochastic: This is the most relevant to D.

partitioned approaches designed to optimize a squared error 

function. This optimization can be accomplished using 

traditional techniques or through a random search of the 

state space consisting of all possible labelling. 

 Incremental Vs. Non-Incremental: This arises when the E.

pattern set to be clustered is large, and constraints on 

execution time or memory space affect the architecture of 

the algorithm. Early history of clustering methodology does 

not contain many instances of clustering algorithms 

designed to work with large data sets, but the arrival of data 

mining has fostered the development of clustering 

algorithms that minimize the number of scans through the 

pattern set, reduce the number of patterns examined during 
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execution, or reduce the size of data structures used in the 

algorithm’s operations. A cogent observation in Jain and 

Dubes [1988] is that the specification of an algorithm for 

clustering usually leaves considerable flexibilty in 

implementation. 

VI. RELATED WORK  

Bhanumathi (2013) in the paper, “A New Model for Privacy 

Preserving Multiparty Collaborative Data Mining” described 

that Due to the increasing use of internet, the privacy of 

sensitive data in multiparty collaborative mining is a major 

issue. The group of participants contribute their own data 

sets and collaboratively involved to find quality model in 

multiparty collaborative mining. In this approach, each 

participant has sensitive and non-sensitive data in their local 

database. Therefore, an important challenge of privacy 

preserving collaborative data mining (PPCDM) is how 

multiple parties efficiently conduct data mining without 

exposing each participant's sensitive information. This paper 

proposes a new Binary Integer Programming model for 

multiparty collaborative data mining, which provide 

solutions to investigated problem of disclosure of sensitive 

data. In addition to that, maintaining confidentiality of the 

newly created pooled data by semantically secured EIGamal 

Encryption Scheme. Finally, Artificial Neural Network is 

used by the service provider in order to predict the patterns 

for data providers to identify the risk factors of colorectal 

cancer. 

Ciubancan (2013) in the paper, “Data Mining 

preprocessing using GRID technologies” discussed  

that Daryl Pregibon – Google Inc. Research Scientist states 

that: "Data Mining is a mixture of statistics, artificial 

intelligence and database research." In other words, the 

purpose of this process is the automatic discovery of 

knowledge hidden in data using various computational 

techniques. The purpose of this work is represented by the 

analysis of the impact of GRID technology for storing and 

processing large amounts of information and knowledge. 

Using computational power of computers and the most 

effective means of working with data, information 

exploitation is no longer a difficulty. It shows a strong 

expansion of the use of GRID technologies in various fields, 

as a consequence of the development of our society and, in 

particular, of the scientific and technical world that require 

technologies that allow all parties to use resources in a well-

controlled and well organized way. Therefore, they can use 

GRID technologies for Data Mining processing. To see what 

the data "mining" process consist of, they must go through 

the following steps: construction and validation of the model 

and application of the model to new data. GRID - Data 

Mining connection can be successfully used to monitor 

environmental factors in environmental protection field, in 

civil engineering field to monitor the behavior in time, in 

medical field  to determine diagnoses, in 

telecommunications. To be able to develop “mining” 

applications of the distributed data within a GRID network, 

the infrastructure that will be used is the Knowledge GRID 

one. This high level infrastructure has an architecture 

dedicated to data "mining" operations and specialized 

services for resource discovery stored in distributed 

deposits, information services management.  In this concept, 

the achievement of data storage and processing is one of the 

most effective ways one can obtain results with high 

accuracy, according to initial requirements, using the 

automated knowledge discovery principles from the entire 

resource of knowledge existing in different systems. They 

can say that the main benefit obtained by using Knowledge 

GRID architecture is a major improvement in the execution 

speed of the “mining” process. 

Velu (2013) in the paper, “Visual Data Mining 

Techniques for Classification of Diabetic Patients” 

described that the Clustering is a data mining technique for 

finding important patterns in unorganized and large data 

collections. The likelihood approach of clustering technique 

is quite often used by many researchers for classifications 

due to its’ being simple and easy to implement. It uses 

Expectation-Maximization (EM) algorithm for sampling. 

The study of classification of diabetic patients was main 

focus of this research work. Diabetic patients were classified 

by data mining techniques for medical data obtained from 

Pima Indian Diabetes (PID) data set. This research was 

based on three techniques of EM Algorithm, h means+ 

clustering and Genetic Algorithm (GA). These techniques 

were employed to form clusters with similar symptoms. 

Result analyses proved that h-means+ and double crossover 

genetics process based techniques were better on 

performance comparison scale. The simulation tests were 

performed on WEKA software tool for three models used to 

test classification. The hypothesis of similar patterns of 

diabetes case among PID and local hospital data was tested 

and found positive with correlation coefficient of 0.96 for 

two types of the data sets. About 35% of a total of 768 test 

samples were found with diabetes presence. 

Ming et al. (2013) in the paper “Classification of 

schizophrenia using Genetic Algorithm-Support Vector 

Machine (GA-SVM)” proposed that Event-Related Potential 

(ERP) has being the most popular method in evaluating 

brain waves of schizophrenia patients. ERP is one of the 

electroencephalography (EEG), which is measured the 

change of brain waves after giving patients certain 

stimulations instead of resting state. However, with 

traditional statistical analysis method, both P50 and MMN 

showed significant difference between controls and patients 

but not in Gamma band. Gamma band is a 30-50 Hz 

auditory stimulation which had been suggested may be 

abnormal in schizophrenia patients. Their data are recruited 

from 5 schizophrenia patients and 5 controls in National 

Taiwan University Hospital have been tested with this 

platform. The results showed that detection rate is 88.24% 

and we also analyzed the importance of features, including 

Standard Deviation (SD) and Total Variation (Total Var) in 

different stage of wavelet transform. Therefore, this 

proposed methodology could serve as a valuable clinical 

decision support for physiologists in evaluating 

schizophrenia. 

Feng et al. (2013) in the paper “A High 

performance cloud computing platform for mRNA analysis” 

described a Multiclass classification technique which is  an 

important technique to many complex bioinformatics 

problems. However, their performance is limited by the 

computation power. Based on the Apache Hadoop design 

framework, this study proposes a two layer architecture that 

exploits the inherent parallelism of GA-SVM 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Ming-Hsien%20Hiesh.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Feng-Seng%20Lin.QT.&newsearch=true
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classification to speed up the work. The performance 

evaluations on an mRNA benchmark cancer dataset have 

reduced 86.55% features and raised accuracy from 97.53% 

to 98.03%. With a user-friendly web interface, the system 

provides researchers an easy way to investigate the 

unrevealed secrets in the fast-growing repository of 

bioinformatics data.  

Saraswathi et al. (2013) in the paper “Detection of 

onset of Alzheimer's disease from MRI images using a GA-

ELM-PSO classifier” proposed a novel method for detecting 

the onset of Alzheimer's disease (AD) from Magnetic 

Resonance Imaging (MRI) scans is presented. It uses a 

combination of three different machine learning algorithms 

in order to get improved results and is based on a three-

class classification problem. The three 

classes for classification considered in this study are normal, 

very mild AD and mild and moderate AD subjects. The 

machine learning algorithms used are: the Extreme Learning 

Machine (ELM) for classification, with its performance 

optimized by a Particle Swarm Optimization (PSO) and a 

Genetic algorithm (GA) used for feature selection. A Voxel-

Based Morphometry (VBM) approach is used for feature 

extraction from the MRI images and GA is used to reduce 

the high dimensional features needed for classification. 

The GA-ELM-PSO classifier yields an average training 

accuracy of 94.57 % and a testing accuracy of 87.23 %, 

averaged across the three classes, over ten random trials. 

The results clearly indicate that the proposed approach can 

differentiate between very mild AD and normal cases more 

accurately, indicating its usefulness in detecting the onset of 

AD. 

Relan et al. (2013) in the paper “Retinal vessel 

classification: Sorting arteries and veins” proposed a model 

in which they For the discovery of biomarkers in the retinal 

vasculature it is essential to classify vessels into arteries and 

veins. We automatically classify retinal vessels as arteries or 

veins based on colour features using Gaussian Mixture 

Model, an Expectation-Maximization (GMM-EM) 

unsupervised classifier, and a quadrant-pair wise 

approach. Classification is performed on illumination-

corrected images. 406 vessels from 35 images were 

processed resulting in 92% correct classification (when 

unlabelled vessels are not taken into account) as compared 

to 87.6%, 90.08%, and 88.28%. The classifier results were 

compared against two trained human graders to establish 

performance parameters to validate the success 

of classification method. The proposed system 

results in specificity of (0.8978, 0.9591) and 

precision(positive predicted value) of (0.9045, 0.9408) as 

compared to specificity of (0.8920, 0.7918) and precision of 

(0.8802, 0.8118) for (arteries,veins)respectively.  

The classification accuracy was found to be 0.8719 

and 0.8547 for veins and arteries, respectively. 

VII. CONCLUSION 

Data mining techniques are useful  for finding important 

patterns in unorganized and large data collections. There are 

many different techniques that has been used by scientists 

till now like Expectation-Maximization (EM) algorithm, the 

h-Means Algorithm and clustering, genetic algorithm, etc. 

We have reviewed different data mining techniques for  

classification like  EM method and h-means algorithm. In 

EM algorithm, we have two steps. First is determination of 

expectation and second is to minimize expectation in 

successive iteration scales.The h-means belongs to the class 

of the partitional or non-hierarchial clustering algorithm and 

it also improves the cluster classification by performing 

iterations for reducing error functions. As data mining is 

very valuable tools for extracting and manipulation of useful 

data so we can use  some other techniques for better 

classification of patterns. 
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