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ABSTRACT

Support Vector Machines is one of the powerful Machine learning algorithms used for numerous ap-
plications. Support Vector Machines generate decision boundary between two classes which is char-
acterized by special subset of the training data called as Support Vectors. The advantage of support 
vector machine over perceptron is that it generates a unique decision boundary with maximum margin. 
Kernalized version makes it very faster to learn as the data transformation is implicit. Object recogni-
tion using multiclass SVM is discussed in the chapter. The experiment uses histogram of visual words 
and multiclass SVM for image classification.

INTRODUCTION TO PATTERN RECOGNITION

What is Pattern Recognition

Pattern recognition deals with discovering the classes in a dataset. The dataset consists of objects of dif-
ferent classes. Objects can be images, signals or any other details of the data depending on the application. 
Pattern recognition can be used in various areas such as character recognition, anomaly detection, face 
recognition, signal classification, medical decision making etc. Pattern recognition is the fundamental 
building block of intelligent system.

Features

Features represent the distinguishing information retrieved from the data. This information helps to dif-
ferentiate between the data from various classes. For character data the features can be pixel intensities. 
For signal classification the features can be energy levels at different frequency. Feature detection itself 
is a vast area. Features impact the classification performance. Classification model is trained learns 
boundaries between various classes using these features
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Classification

Classification is the task of distinguishing the data into different classes to which it belongs. For classi-
fication data is preprocessed then appropriate features are extracted and depending upon the application 
and the data available supervised, unsupervised or semi-supervised classification is used.

Supervised, Unsupervised, and Semi-Supervised Classification

In case of supervised classification training data has the correct label for the class to which is belongs 
to.Features are extracted from the training data, these features along with the labels are presented to 
the classifier, using a learning algorithm the classifier learns the decision boundaries between various 
classes. Features are extracted from the test data and then presented to the classifier and the classifier 
predicts the label for it. Unsupervised learning is used for clustering, in case of unsupervised learning 
dataset no information regarding which class the data belongs to and even the number of classes data-
set contains. Unsupervised learning assigns the patterns to the various classes based on the similarity 
of the features. Semi-supervised learning on the other hand has data points with labels as well as data 
points for which the class is not known. Semi-supervised helps to cluster the unlabeled data by using 
the constraints derived from the labeled data.

WHY SUPPORT VECTOR MACHINES

Support Vector Machine Introduction

Support vector machine is one the most powerful machine learning algorithms used for classification 
or regression tasks. Support Vector Machines are used in various applications such as face recognition, 
medical decision making, regression tasks etc. with high accuracy.

Perceptron Algorithm

If we consider a 2 dimensional data the linear discriminant function is given as

w x w x b1 1 2 2 0+ + = 	

Where b represents the bias term.For a multidimensional case the equation of linear discriminant func-
tion is f(x) = w x bt + = 0This represents a hyperplane.

Perceptron algorithm tries to find this hyperplane and uses the hyperplane for classifying the lin-
early separable data. All the data points satisfying the relation w x bt + > 0  lie to one side of the 
hyperplane, whereas data points satisfying the relation w x bt + < 0  belong to other side of the hy-
perplane.



 

 

7 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/support-vector-machines-and-

applications/181107

Related Content

Internet of Things and Cyber-Physical Systems at the University
Dmitry Namiotand Manfred Sneps-Sneppe (2020). Tools and Technologies for the Development of Cyber-

Physical Systems (pp. 285-302).

www.irma-international.org/chapter/internet-of-things-and-cyber-physical-systems-at-the-university/248753

Detecting DDoS Attacks on Multiple Network Hosts: Advanced Pattern Detection Method for the

Identification of Intelligent Botnet Attacks
Konstantinos F. Xylogiannopoulos, Panagiotis Karampelasand Reda Alhajj (2019). Developments in

Information Security and Cybernetic Wars (pp. 121-139).

www.irma-international.org/chapter/detecting-ddos-attacks-on-multiple-network-hosts/225550

Consumer Creativity as a Prerequisite for the Adoption of New Technological Products: Looking

for Insights from Actor-Network Theory
Marianne Harbo Frederiksenand Stoyan Tanev (2014). International Journal of Actor-Network Theory and

Technological Innovation (pp. 45-69).

www.irma-international.org/article/consumer-creativity-as-a-prerequisite-for-the-adoption-of-new-technological-

products/114673

A Socio-Technical Study of the Adoption of Internet Technology in Banking, Re-Interpreted as an

Innovation Using Innovation Translation
Salim Al-Hajriand Arthur Tatnall (2013). Social and Professional Applications of Actor-Network Theory for

Technology Development (pp. 207-220).

www.irma-international.org/chapter/socio-technical-study-adoption-internet/70840

Translating Biofuel, Discounting Farmers: The Search for Alternative Energy in Indonesia
Yuti Arianiand Sonny Yuliar (2011). Actor-Network Theory and Technology Innovation: Advancements and

New Concepts  (pp. 68-79).

www.irma-international.org/chapter/translating-biofuel-discounting-farmers/50118

http://www.igi-global.com/chapter/support-vector-machines-and-applications/181107
http://www.igi-global.com/chapter/support-vector-machines-and-applications/181107
http://www.irma-international.org/chapter/internet-of-things-and-cyber-physical-systems-at-the-university/248753
http://www.irma-international.org/chapter/detecting-ddos-attacks-on-multiple-network-hosts/225550
http://www.irma-international.org/article/consumer-creativity-as-a-prerequisite-for-the-adoption-of-new-technological-products/114673
http://www.irma-international.org/article/consumer-creativity-as-a-prerequisite-for-the-adoption-of-new-technological-products/114673
http://www.irma-international.org/chapter/socio-technical-study-adoption-internet/70840
http://www.irma-international.org/chapter/translating-biofuel-discounting-farmers/50118

