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ABSTRACT: Classification is a data mining process that is used for assigning the data into
different classes according to specific constraints. Classification plays important role in data
analysis. A classification task begins with a data set in which the class assignments are
known. It consists of predicting a certain outcome based on a given input. To predict the
outcomes, the algorithm processes a training set containing a set of attributes and the
respective outcome, usually called prediction attribute. In this paper various classification
techniques for object detection were surveyed.
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I. INTRODUCTION

Data Mining is a part of knowledge discovery process. It is a clever technique that can be
applied to extract useful patterns. Images are considered as one of the most important medium of
communication in the field of computer vision. There is a need for understanding and extracting
patterns. For classification of any data the first step is data analysis, which can be used to extract
models describing important classes or predict future data. They are

 Classification
 Prediction

Classification techniques in data mining are capable of processing a large amount of data. It
can predict categorical class labels and classifies data based on training set and class labels and
hence can be used for classifying newly available data. Classification and prediction are two
forms of data analysis that can be used to extract models describing the important data classes or
to predict the future data trends. The classification predicts categorical (discrete, unordered)
labels, prediction model, and continuous valued function. Some of the most famous classification
methodologies including decision tree induction, max margin classifier (SVM), bayesian
classification, artificial neural network, and K-nearest neighbors were discussed in this survey.

II. CLASSIFICATION TECHNIQUES

The emergence of classification techniques has recently grown in advance. The various
classification techniques were analyzed in detail.



K. Kumudhaveni and R. Maheswari / International Journal of New Technologies in Science and Engineering
Vol. 1, Issue. 3, Sep. 2014, ISSN 2349-0780

Available online @ www.ijntse.com 16

A. Decision tree induction

Decision tree induction is the learning of decision trees from class-labeled training tuples.
A decision tree is a flowchart-like tree structure, where each internal node (nonleaf node) denotes
a test on an attribute, each branch represents an outcome of the test, and each leaf node (or
terminal node) holds a class label. Decision tree is a classifier which has the form similar to that
of a tree and has the following structure elements:
 Root node: Left-most node in a decision tree
 Decision node: Specifies a test on a single attribute
 Leaf node: Indicates the value of target attribute
 Edge: Split of an attribute
 End-point: Right most node representing final outcome.
DT is constructed using divide and conquer (D&C) method [1].A suitable decision tree for the
weekend decision choices would be as follows:

Figure 1: Example of Decision tree

The decision tree classifier is one of the possible approaches to multistage decision
making; table look-up rules [2], decision table conversion to optimal decision trees [3],[4], and
sequential approaches [5]. The basic idea involved in any multistage approach is to break up a
complex decision into a union of several simpler decisions, hoping the final solution obtained this
way would resemble the intended desired solution.

The construction of decision tree classifiers does not require any domain knowledge or
parameter setting, and therefore is appropriate for exploratory knowledge discovery. It is scalable
for large database because the tree size is independent of the database size and it can handle high
dimensional data. The learning and classification steps of decision tree induction are simple and
fast. In general, decision tree classifiers have good accuracy.
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B. Max margin classifier

The simplest form of SVM classification is the max margin classifier [6]. SVM is one of
the most popular and useful techniques for data classification and regression [7]. It can be used
for classify the both linear and non linear data. It uses a non-linear mapping to transform the
original training data into a higher dimension. SVM is widely applied to the field of pattern
recognition and is also used for an intrusion detection system. [8] The objective of SVM is to
produce a model that predicts the target value of data occurrence in the testing set. [7] The
classification goal in SVM is to separate the two classes by means of a function prepare from
available data. It is used to solve the most basic classification problem, namely the binary
classification with linear separable training data. [9] The aim of the max margin classifier is to
find the hyperplane with the largest margin, i.e., the maximal hyperplane, in real-world problems,
training data are not always linear separable.

The kernel technique is used by SVM are Regression, density estimation, kernel PCA, etc.
Consider some training data D, a set of n points of the form

where the yi is either 1 or −1, indicating the class to which the point belongs. Each is a p-
dimensional real vector. If we want to find the maximum-margin hyperplane that divides the
points having from those having . Any hyperplane can be written as the set of
points satisfying

where denotes the dot product and W is the normal vector to the hyperplane. The region bounded
by them is called "the margin". These hyperplanes can be described by the equations

and
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C. Artificial neural network

Artificial Neural Network (ANN) is a computational model based on biological neural
network. ANN also called Neural Network [10]. The concept of ANN is basically introduced
from the subject of biology where neural network plays an important and key role in human
body. In human body work is done with the help of neural network. Neural Network is just a web
of inter connected neurons which are millions and millions in number. With the help of these
interconnected neurons all the parallel processing is done in human body and the human body is
the best example of Parallel Processing. A neuron is a special biological cell that process
information from one neuron to another neuron with the help of some electrical and chemical
change.

Basic topology of neural network consists of feed forward neural network and recurrent
network. In feed forward neural network information flow starts from the input node. The
information flow is one direction only from input node to hidden node and finally leads to the
output node. In each node one or more processing elements (PE) may be active. PE is used to
simulate the neurons in the brain. PE receives input from the outside world or from the previous
layer. No cycles or loops in this network. But in recurrent neural network data flows bi-
directionally and feedback connections exists here. Neural network consist of three parts
architecture, learning algorithm and the activation function [11]. Neural networks are
programmed to store, recognize and retrieve patterns or database entries for solving ill defined
problems, to filter noise from measured data

The Network Structure of ANN should be simple and easy. ANN is only introduce to
enlarge the concept of parallel processing in the computer field. Parallel Processing is done by the
human body in human neurons are very complex but by applying basic and simple parallel
processing techniques we implement it in ANN like Matrix and some matrix calculations [12].

Ahmed [13] proposed Image Texture Classification technique based on Artificial Neural
Networks (ANN). Firstly, image is captured and pre-processing is performed, after it, feature
extraction [14] is performed, whereas, NN classifier [15] is used for texture classification,
Clustering is performed to separates background from sub-images. Trained ANN combines the
input pixels into two clusters which give results. It produces the texture classification and
segmentation of image.
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D. Bayesian network

Bayesian network (BN) is also called belief networks. A BN is a graphical representation
of probability distribution. 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 [16], [17]. Thus the BN combine the
properties of computer science and statistics. An example of such a BN with four variables is
depicted as follows:

Figure 2: Example of Bayesian network

A BN encodes the joint probability P over a set of variables V = {X1,X2, ...,Xn} and
decomposes it into a product of the conditional probability distributions over each variable given
its parents in the graph.

BNs take account of prior information for a given problem. This prior expertise about the
structure of Bayesian network can take the following forms:
 Declare that a node is root node.
 Declare that a node is leaf node.
 Declaring that a node has direct effect of another node.
 Declaring that a node is not directly connected to another node.
 Declaring that two nodes are independent, giving a condition set.
 Providing partial ordering among the nodes.
Bayesian Network can be used by investigators to use their domain expert knowledge in the

knowledge discovery process but other techniques primarily depend upon coded data to extract
knowledge. BN model can be easily understood compared to many other techniques by the use of
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nodes and arrows. Researchers can encode the domain expert knowledge by the use the graphical
diagrams, so they can easily understand the output of BN.

Applications of Bayesian Network are finding Relative Military Strength, River Crossing
under Fire, Enemy Intention and Medical Diagnosis.

E. K-nearest neighbors

Nearest neighbor (NN) also known as Closest Point Search is a mechanism that is used to
identify the unknown data point based on the nearest neighbor whose value is already known. It
has got a wide variety of applications in various fields such as Pattern recognition, Image
databases, Internet marketing, Cluster analysis etc.

Nearest Neighbor mechanism can be classified into two types. They are Structure based
and Structure less NN classification techniques. K-NN comes under the structure less
classification technique [18]. Structure based deals with the basic structure of the data where as
structure less mechanism is associated with training data samples. Latter overcomes the memory
limitation whereas the former reduces the computational complexity. It makes use of the more
than one nearest neighbor to determine the class in which the given data point belongs to and
hence it is called as K-NN. These data samples are needed to be in the memory at the run time
and hence they are referred to as memory-based technique. All these data points are necessary in
order to make a decision in determining the class of the given data point. There are a large
number of machine learning algorithms and K-NN is the most simplest among them.

K-NN mechanism is easy to implement and hence it makes the implementation and
debugging process to be faster. It can also help in easy analysis of the neighbor points. Hence the
major advantage of this method is that training can be done in a faster manner, simple and easy to
learn. Large training data can be determined and hence is a robust mechanism [19]. It basically
focuses on large training data sets. Several noise reduction techniques can be used that can be
used to improve the classifier mechanism.

III. CONCLUSION

In this survey, various techniques of classification were described in detail. These
techniques are most important for the detection of interesting patterns, images and points. The
image classification techniques mentioned in this survey paper are used in many advanced
machine learning for identification of faces, images and recognition of pattern. These
classification techniques shows how a data can be determined and grouped when a new set of data
is available. Based on the needed conditions, one of the classification techniques can be selected
for their needs.
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