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ABSTRACT: Data classification is the categorization of data for its most efficient use. In a
basic method to storing computer data, data can be classified according to its critical value
or how often it needs to be accessed, with the most critical. This kind of classification tends
to optimize the use of data storage for multiple purposes like technical, administrative,
legal, and economic.A well-planned data classification system makes essential data easy to
find. This can be of particular importance in risk management, legal discovery, and
compliancy with government regulations. In this paper various image classification
techniques were surveyed.
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I.INTRODUCTION

Images are considered as one of the most important medium of communication in the
field of computer vision.Now there is a need for understanding and extracting
images.Classification is a classic data mining technique based on machine learning. It consists of
examining the features of a newly presented object and assigning to it a predefined class. The
classification task is characterized by the well-defined classes, and a training set consisting of
preclassified examples.

The task is to build a model that can be applied to unclassified data in order to classify it.
Examples of classification tasks include:

 Classification of credit applicants as low, medium or high risk
 Classification of mushrooms as edible or poisonous
 Determination of which home telephone lines are used for internet access

Each of the above problems is relevant to the derivation of useful knowledge from collection
of data. Therefore methods for solving these problems, developed in the disciplines of statistics,
machine learning, fuzzy sets, rough sets or hybrids are also directly relevant to DM, in particular,
to conceptual data exploration. Various popular techniques of classification which have been in
use pertaining to each disciplines are introduced in this survey.Some of the most famous
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classification methodologies including decision tree induction, Bayesian networks, Discriminant
analysis, genetic algorithm and fuzzy logic techniqueswere discussed in this survey.

II.CLASSIFICATION TECHNIQUES

The exposure of classification techniques has recently grown in advance. The famous
methods as mentioned above were analyzed in detail.

A. Decision tree induction:

Decision tree Provide a graphical representation of a tree with conditionsassociated to nodes
that permit to classify a new instance in a predefined set of classes. Decision Tree Classifiers
(DTC's) are used successfully in many diverse areas suchas radar signal classification, character
recognition, remote sensing, medical diagnosis, expertsystems, and speech recognition. The four
basic approaches for designing of DTC's that are Bottom-up approach, Top-down approach,
Hybrid approach and Tree growing-pruning approach.

Decision trees used in data mining are of two main types:

 Classification tree analysis is used to predict outcome of the class to which the data
belongs.

 Regression tree analysis is predicted  when the outcome is considered as a real
number(e.g. the price of a house, or a patient’s length of stay in a hospital)[2]

Set of conditions organized hierarchically in such a way that the final decision can be
determined following the conditions that are fulfilled from the root of the tree to one of its
leaves.
 They are easily understandable. They build a model (made up by rules) easy to

understand for the user.
 They only work over a single table and over a single attribute at a time.
 They are one of the most used data mining techniques [2].
The decision trees are based on the strategy "divide and conquer". There are two possible

types of divisions or partitions:

Nominal partitions:
A nominal attribute may lead to a split with as many branches as values there are for the

attribute.
Numerical partitions:

Typically, they allow partitions like "X>" and "X <a". Partition relating two different
attributes are not permitted.
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A DT is a classification scheme which generates a tree and a set of rules,
representing the model of different classes, from a given dataset. It is a flow chart like tree
structure, where each internal node denotes a test on an attribute, each branch represents an
outcome of  the test and leaf nodes represent the classes or class distributions[3].A Suitable
decision tree for medical symptoms would be as follows[4].

yes no

yes no throat abdomen

Figure 1: Example of decision tree

B. Bayesian networks

Bayesian network Provides graphical interpretation of causal relationshipsbetween variables
together with conditional probabilities.it is a probabilistic graphical model that represents a set of
variables and their probabilistic dependencies. Formally, Bayesian Networks are directed acyclic
graphs whose nodes represent variables, and whose arcs encode the conditional dependencies
between the variables. Nodes can represent any kind of variable, be it a measured parameter, a
latent variable or a hypothesis.

Bayesian networks, also known as Belief Networks belong to the family of
probabilisticGraphical Models (GM). These graphical structures are used to represent knowledge
about anuncertain domain. Bayesian networks combine principles from graph theory, probability
theory, computer science and statistics [5].

This technique is generally used for intrusion detection in combination with statistical
schemes, a procedure that yields several advantages, including the capability of encoding
interdependencies between variables and of predicting events, as well as the ability to
incorporate both prior knowledge and data. However, a serious disadvantage of using Bayesian
networks is that their results are similar to those derived from threshold-based systems, while
considerably higher computational effort is required [6].

Cough

Fever Pain

Hard
disease Flu AppendicitisFlu
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Bayesian networks are widely used to perform classification tasks, with the following
advantages.

 Based on probability theory.
 Not a black box approach.
 Allows rich structure.
 Can mix expert opinion and data to build models
 Backwards reasoning - in addition to predicting outputs given inputs, we can use output

values to infer inputs.
 Support for missing data during learning and classification.

Bayesian network (BN) is also called belief networks. A BN is a graphical representation of
probability distribution. It belongs to the family of probabilistic graphical models .This BN
consist of two components. First component is mainly a directed acyclic graph (DAG) in which
the nodes in the graph are called the random variables and the edges between the nodes or
random variables represents the probabilistic dependencies among the corresponding random
variables. Second component is a set of parameters that describe the conditional probability of
each variable given its parents. The conditional dependencies in the graph are estimated by
statistical and computational methods [7], [8]. Thus the BN combine the properties of computer
science and statistics.

A Bayesian network is a DAG, G= (V, E) and a set of conditional probability distributions P.
Each node has conditional probability table (CPT) which quantifies the effect of parent node.

Figure 2: Bayesian Network with CPT
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CPT is usually solved by the data provided. By conducting the product join of all the
factors in a Bayesian network, we get the joint probability distribution(X1, X2………An) over
all the variables. We show an example of Bayesian network. The product join of all the factors is
the joint distribution,i.e.P(B,E,A,J,M)=P(B)P(E)P(A|B,E)P(J|A)P(M|A)[9],[10].

C. Discriminant Analysis:
Discriminant analysis is one of the data mining techniques used to discriminate a single

classification variable using multiple attributes. Discriminant analysis also assigns observations
to one of the pre-defined groups based on the knowledge of the multi-attributes. When the
distribution within each group is multivariate normal, a parametric method can be used to
develop a discriminant function using a generalized squared distance measure.

The common objectives of DA are
i) To investigate differences between groups
ii) To discriminate groups effectively;
iii) To identify important discriminating variables;
iv) To perform hypothesis testing on the differences between the expected groupings;
v) To classify new observations into pre-existing groups [11].

Linear discriminant analysis (LDA) is one of the discriminant analyses and it related to
Fisher’s linear discriminant methods are used in statistics, pattern recognition and machine
learning to find a linear combination of features which characterize or separate two or more
classes of objects or events. The resulting combination may be used as a linear classifier, or more
commonly for dimensionality reduction before later classification.

LDA is also closely related to principal component analysis (PCA) and factor analysis in that
both look for linear combinations of variables which best explains the data. LDA explicitly
attempts to model the difference between the classes of data. PCA on the other hand does not
take in to account any difference in class, and factor analysis builds the feature combinations
based on differences rather than similarities. Discriminant analysis is also different fromfactor
analysis in that it is not an independence technique.

The objective of LDA is to perform dimensionality reduction while preserving as much of
the class discriminatory information as possible.LDA Methods are
1: Let N be the number of classes
2: Let be the mean vector of class i=1,2N
3: Let be the number of samples within class i=1,2N
4: Let L be the total number of samples
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We now compute the scatter matrix within the class using the following formula:

Scatter matrix between the classes:

Next we find the mean of the entire dataset. LDA tries to minimize the scatter within the
class while maximizes the scatter between the classes while reducing the variation due to sources
and retaining the class separability [12].

D.Genetic Algorithm:
Genetic Algorithms (GA) have been shown to be an effective tool to use in data analysis

and pattern recognition [13], [14], and [15]. An important aspect of GAs in a learning context is
their use in pattern recognition. There are two different approaches to applying GA in pattern
recognition:

 Apply a GA directly as a classifier. Bandyopadhyay and Murthy in [16] applied GA to
find the   decision boundary in N dimensional feature space.

 Use a GA as an optimization tool for resetting the parameters in other classifiers. Most
applications of GAs in pattern recognition optimize some parameters in the
classification process. Many researchers have used GAs in feature selection [17], [18],
[19], [20]. Gas has been applied to find an optimal set of feature weights that improve
classification accuracy. First, a traditional feature extraction method such as Principal
Component Analysis (PCA) is applied, and then a classifier such as kNN is used to
calculate the fitness function for GA [21], [22]. Combination of classifiers is another
area that GAs have been used to optimize. Kuncheva and Jain in [23] used a GA for
selecting the features as well as selecting the types of individual classifiers in their
design of a Classifier Fusion System. GA is also used in selecting the prototypes in the
case-based classification [24].

Genetic algorithms are optimization and machine learning algorithms based loosely on
processes of biological evaluation. it solve optimization problems by manipulating a population
of chromosomes, encoded solutions to the problem. Each chromosome is assigned a fitness that
is related to its success in solving the problem. Given an initial population of  chromosomes, a
genetic algorithm proceeds by choosing chromosomes to serve as parents and then replacing
members of the current population with new chromosomes that are (possibly modified) copies of
the parents. The process of reproduction and population replacement goes on until a stopping
criterion has been met.
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III. CONCLUSION
This paper covers various classification techniques used in data mining. The role of

classification is to generate more precise and accurate system results. From this survey it is clear
that the classification and rule extraction techniques can be applied for any type of dataset such
as imbalance, multi-class etc. We were also able to draw various inferences regarding the
selection of appropriate classification technique on a particular dataset depending on the
characteristics of the dataset.

REFERENCES
[1].Baik, S. Bala, J.”A Decision Tree Algorithm for Distributed Data
Mining: Towards Network Intrusion Detection”,Volume 3046,Pages 206 – 212,2004.
[2]. M.Soundarya1, R.Balakrishnan2-“Survey on Classification Techniques in
Data mining” Vol. 3, Issue 7, July 2014.
[3]. Abraham Otero –“Data mining techniques decision trees”.
[4]. Dr.RajniJain.”Introduction to Data Mining Techniques”.
[5]. Silvia Salini University of Milan, Italy. “Bayesian Networks of Customer Satisfaction
Survey Data”.
[6]. Reema Patel, AmitThakkar, AmitGanatra ,”A Survey and Comparative Analysis of Data
Mining Techniques for Network Intrusion Detection Systems”,Volume-2, Issue-1, March 2012.
[7].Charniak, E. 1991, .Bayesian Networks without tears. AI Magazine, Winter 1991.
[8]. Ben-Gal I., Bayesian Networks, in Ruggeri F., Faltin F. &Kenett R Encyclopedia of
Statistics in Quality & Reliability, Wiley & Sons (2007).
[9].Jordan, M.I. (1999). Learning in Graphical Models, MIT
Press, Cambridge.
[10]. Answering Frequent Probabilistic Inference Queries in Databases Shaoxu Song, Student
Member, IEEE, Lei Chen, Member, IEEE, and Jeffrey Xu Yu, Senior Member, IEEE.
[11]. George C. J. Fernandez Department of Applied Economics and Statistics /204 University of
Nevada – Reno Reno NV 89557.”Discriminant Analysis, A Powerful Classification Technique
in Data Mining”.
[12].AnkitGhosalkar,NikitaShivdikar,PallaviTilak and RohanDalvi.”Application of Data Mining
Techniques like Linear Discriminant Analysis(LDA)”.
[13].Raymer, M.L. Punch, W.F., Goodman, E.D., Kuhn, L.A., and Jain, A.K.: Dimensionality
Reduction Using Genetic Algorithms. IEEE Transactions on Evolutionary Computation, Vol. 4,
(2000) 164-171.
[14]. Jain, A. K.; Zongker, D. Feature Selection: Evaluation, Application, and Small Sample
Performance. IEEE Transaction on Pattern Analysis and Machine Intelligence, Vol. 19, No. 2,
February (1997) .
[15]. De Jong K.A., Spears W.M. and Gordon D.F.: Using genetic algorithms for concept
learning. Machine Learning 13, (1993) 161-188 .
[16]. Bandyopadhyay, S., and Muthy, C.A.: Pattern Classification Using Genetic Algorithms.
Pattern Recognition Letters, Vol. 16, (1995) 801-808 .
[17]. Bala J., De Jong K., Huang J., Vafaie H., and Wechsler H.: Using learning to facilitate the
evolution of features for recognizing visual concepts. Evolutionary Computation 4(3) - Special
Issue on Evolution, Learning, and Instinct: 100 years of the Baldwin Effect (1997) .



S.S. Mageshwari and Kavitha. / International Journal of New Technologies in Science and Engineering
Vol. 1, Issue. 3, Sep. 2014, ISSN 2349-0780

Available online @ www.ijntse.com 14

[18]. Guerra-Salcedo C. and Whitley D.: Feature Selection mechanisms for ensemble creation: a
genetic search perspective. In: Freitas AA (Ed.) Data Mining with Evolutionary Algorithms:
Research Directions – Papers from the AAAI Workshop, 13-17. Technical Report WS-99-06.
AAAI Press (1999) .
[19]. Vafaie, H. and De Jong, K.: Robust feature Selection algorithms. Proceeding of IEEE
International Conference on Tools with AI, Boston, Mass., USA. Nov. (1993) 356-363 .
[20]. Martin-Bautista M.J., and Vila M.A.: A survey of genetic feature selection in mining
issues. Proceeding Congress on Evolutionary Computation (CEC-99), Washington D.C., July
(1999) 1314-1321 .
[21]. Pei, M., Goodman, E.D., and Punch, W.F.: Pattern Discovery from Data Using Genetic
Algorithms. Proceeding of 1st Pacific-Asia Conference Knowledge Discovery & Data Mining
(PAKDD-97) (1997) .
[22]. Punch, W.F., Pei, M., Chia-Shun, L., Goodman, E.D., Hovland, P., and Enbody R.: Further
research on Feature Selection and Classification Using Genetic Algorithms. In 5 th International
Conference on Genetic Algorithm, Champaign IL, (1993) 557-564 .
[23]. Kuncheva, L.I., and Jain, L.C.: Designing Classifier Fusion Systems by Genetic
Algorithms. IEEE Transaction on Evolutionary Computation, Vol. 33 (2000) 351-373.
[24]. Skalak D. B.: Using a Genetic Algorithm to Learn Prototypes for Case Retrieval an
Classification. Proceeding of the AAAI-93 Case-Based Reasoning Workshop, Washigton, D.C.,
American Association for Artificial Intelligence, Menlo Park, CA, (1994) 64-69 .

Mageshwari is a student of M.E (Computer Science and Engineering) at Nandha College of
Technology, Erode and completed her Bachelor degree from Government College Of
Technology, coimbatore. Her Areas of interest are Data Mining and Data Structure.

Kavitha received the M.E degree in Software Engineering. She is currently working as a
Assistant Professor at Nandha College of Technology,Erode. Her area of interest is image
processing.


