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ABSTRACT

Handwriting is different for different individuals. However, every single
person has their own writing styles which are the unique features that are underlying
in their writing. Yet, not every feature is important in identifying the writer. In order
to identify these relevant features, feature selection technique is used. Today, feature
selection has been used in handwriting aspect using different approaches but not
neural networks. In this study, neural network will be used for feature selection in
identifying writers in order to classify the handwritten into an appropriate class label
by using Neural Network as classifier. Throughout the study, a three layered MLP
architecture will be used as the neural net structure and Visual C++ will be used to
develop the program for the research. The research is basically referred to the
technical paper which entitled “Neural Network Feature Selector”, but it has been
modified to adapt to this problem situation. As a conclusion, the proposed research in
this study has fulfilled the objectives. Feature selection using neural network has
performed well in writer identification domain in this study. However, there is still

room for improvement to make it better and computation friendly.
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1.1

CHAPTER I

INTRODUCTION

Project Background

As the technology is getting advanced, everything can be duplicated
easily. However, Handwriting is the only thing that cannot be totally imitate
by anyone in the real world. It is because every individual has their own
unique writing styles which are the unique features for their handwriting.
These are the information needed for writer identification. Even though these
features are useful to identify the author, but not every features are really
contribute much to the identification process. Therefore, feature selection is
used to select the relevant attributes while discard those irrelevant attributes
in order to make the learning faster. Feature selection is commonly done by
using other methods such as ID3’s other than neural networks. Most of the
methods that used for feature selection that used in the past researches select
one attribute at a time. However, it will be more sensible to make use of

combination of attributes in some cases.



(R

The proposed approach is neural networks used for feature selection as the process

will start with whole set of attributes and remove the irrelevant one by one which is

different from the common method like ID3. In fact, neural networks have been used

in writer identification for the past rescarches. Yet, feature selection using neural

networks in writer identification is still a new try. Throughout this project studies,

neural network feature selection algorithm will be developed and the result will be

analyzed to investigate the effectiveness use of neural networks in feature selection

for writer identification domain.

1.2

1.3

Problem Statement(s)

Handwriting is different for different individuals. However, every
single person has their own writing styles which are the unique features that
are underlying in their writing. Yet, not every feature is important in
identifying the writer. In order to identify these relevant features, feature
selection technique is used. In this project studies, feature selection will be
done by using neural network model which proposed by the paper written by
Rudy Setiano and Huan Liu. (Rudy Setiano, H.L., 1997) Unlike the general
feature selection, select one attribute at a time, it is start with whole set of

attributes and remove the irrelevant one by one.

Objectives

* To investigate feature selection using neural network as method in writer
identification domain

* To perform neural network as feature selection algorithm in identifying
the author

* To design feature selection algorithm using neural network

¢ To classify the handwritten into an appropriate class label by using Neural

Network as classitier (mostly use multilayer perceptron as classifier)



1.4

1.5

1.6

(S

Scope

The scopes of the project are listed as below:

e The project is just mainly focus on writer identification domain

e The data for the experiment has resampled from the full UMI dataset
e Feature selection will be done by using neural network technique.

e Neural Network will be used as classifier to classify into appropriate

class

Project Significance

This project is significant as it can research on whether the neural
network model can used for feature selection in writer identification domain.
There are some researchers had research in feature selection by using other
approaches. So, an analysis of neural network feature selector is made in

order to investigate the effectiveness of the result from the experiment.

Expected Output

This project is a research study which will produce the result of
analysis for the feature selection by applying with neural network model in
writer identification domain. There are two main modules for this analysis,
which are Classification and Feature Selection module. In classification
module, weight training will be carried out to obtain the optimized weight
connections and minimize the mean squared error in order to yield a better
training accuracy. The optimized weights will be used in the feature selection
module. For feature selection module, the network will be retrained to get the

accuracy rates for each feature respectively for feature ranking. Feature
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ranking is done to select the important features out of all features by
comparing with the allowable maximum decrease accuracy rates having one

less attributes. At last, the important features will be selected.

Conclusion

As a conclusion, neural network will be used for feature selection in
writer identification domain 1in this project. The result will be produced with

the best features among total based on the accuracy rates.

For the following chapter, there will be a literature review of this topic
which emphasis on the knowledge of the approaches. Project methodology

will be included and discussed in Chapter I1.



CHAPTER 11

LITERATURE REVIEW AND RESEARCH METHODOLOGY

2.1 Introduction

In this chapter, literature of the research study will be discussed. It includes
the study of Neural Network and writer identification domain. Besides, the
components that are included in this project studies will be discussed to have better
understanding before go into research stage. Moreover, the research methodology
will also be determined and justified on the selection. Then project requirements will
be stated clearly as the minimum requirements for the project studies. Lastly, the
project schedule and milestones are prepared in order to ensure the studies can be

complete within the specific time



2.2 Facts and finding

At the beginning of the project, there are some facts and findings which have to be

made so that the research is on the right track.

22.1 Writer Identification Domain

Writing is a personal act: each writer is characterized by his writing, by the
reproduction of details and unconscious practices ] Nowadays, there are many
problem arises in the conflicts of originality of the documents such as a will,
signature verification of banks, and analyze the text to identify the authors or the
genetics of texts. In order to deliberate the authenticity of documents, writer
identification is important for forensic analysis to help the experts in identifying

process. Writer Identification generally requires two steps, there are:

a) Image processing steps, which using feature extraction on images
b) Classification, the document will categorized to the most similar document in

the dataset according to the differences between the features

However, there are wide scopes for writer identification because of various types of
different languages are existed other than English such as Chinese, Arabic. Therefore,
there are a number of researchers worked on writer identification for difterent
languages of text. The researchers researched the handwriting identification by using

their proposed methods. Here are some proposed methods by the researchers.

a) Complex wavelet transform for Chinese writer identification. (Da-Yuan Xu,
Z.-W.S.-Y, 2008)
b) Gradient feature and Neural Networks for Persian writer identification

(Moghaddam, S.S. , 2009)



2.2.2 Neural Network

Neural Network is a set of processing elements and connections with
adjustable weights. It has a large appeal to many researchers due to their great
closeness to the structure of the brain. In an analogy of brain, an entity made up of

interconnected neurons, neural networks are made up of interconnected processing
elements called units which respond in parallel to a set of input given to each. It

resembles the brain in the way:

e A neural network acquires knowledge through learning.
e A neural network's knowledge is stored within inter-neuron connection

strengths known as synaptic weights.

Neural network was firstly introduced by physiologists Warren S. McCulloch

and Walter Pitts in 1943. The model they created with two inputs and a single output.

W, = +1
X1.—1
W= %
3 = T =
ng"f ,)\j
e —

Figure 2.1 McCulloch-Pitts Model

However, the technology available at that time did not allow them to do too much.
Neural network has been overlook for a period of frustration and disrepute time
because of the limitations of neural network. Currently, this field enjoys a resurgence
of interests. It has been applied into many applications, for example target
recognition, voice recognition and medical diagnosis and as extra. There are three

main types of neural network, which are:



i. Single Layer Perceptron
ii. Multilayer Perceptron

iii. Radial Basis Function

However, multilayer perceptron are the most commonly used since it can solve many

types of problems.

2.2.3 Multilayer Perceptron

Multilayer perceptron (MLP) is introduced to overcome the weakness of
single layer perceptron (SLP) which can only deal with linearly separable sets of
patterns. It can be used to It is known as the most widespread neural network
architecture. It made useful until 1980s, because of lack efficient training algorithms
(McClelland and Rumelhart 1986). MLPs are feedforward neural networks trained
with the standard backpropagation algorithm. They are supervised networks so they
require a desired response to be trained. They learn how to transform input data into
a desired response, so they are widely used for pattern classification. With one or two
hidden layers, they can approximate virtually any input-output map. Most of the
neural networks applications involve MLPs. In a MLP, there are at least three layers:

1 input layer, | or infinite hidden layers and 1 output layer.

Table 2.1 Function of layers

[nput Layer Receives the data about something

Hidden Layer Used for calculations

Output Layer Results of what the network has calculated, within 0.0
and 1.0




Qutput Layer

Hidden
Layer

Input Layer

Figure 2.2 Multilayer Perceptron

However, the problem arises when the number of hidden layers and the
number of hidden neurons are require to determine, it is normally determined by
experts and experience. Generally, there is only required one hidden layer since it
can used to solve nearly all problems. Problem that requires two layers are rarely
encountered even though it can used to represent the problem with any kind of shape.

To determine the number of hidden layers (seen in Table 2.2):

Table 2.2 Determining hidden layers

Number of Hidden Layers Result
None Represent only linear separable functions or
decisions
1 Can approximate any function contains continuous

mapping from one finite space to another

2 Can represent an arbitrary decision boundary to
arbitrary accuracy with rational activation functions
and can approximate any smooth mapping to any

accuracy
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After determining the number of hidden layers, the number of hidden units has to
decide in the following step as it has tremendous influence on the final output. Both
number of the hidden layers and hidden units need to revise properly. If there are too
few hidden neurons, it can lead to underfitting, and if vice versa, it can lead to
overfitting. If too many neurons in hidden layer, it will cause the training time to be
longer. The amount of time increases when it is impossible to train the data
sufficiently. There are few rules of thumbs need to take into account in order to

correctly determine the number of hidden neurons:

e The number of hidden neurons should be between the size of input units and

output units

e The number of hidden neurons can be determine by using the formula below

-
no.of hidden neurons = 3 (input neurons + output neurons) ---- (1)

For the number of output units, it can be determined based on the class of the data

used.

2.2.4 Feature Selection

Feature selection is known as attribute selection, variable selection, feature
reduction or variable subset selection. It 1s the technique that used to select the subset
of the attributes that are relevant for classification. The importance of feature
selection is well-known. Besides, a classifier with better predictive accuracy may be

found from the classification process by excluding redundant attributes.

The process of feature selection is often incorporated into classification.
Generally, classification algorithm that builds decision trees such as ID3 is
commonly used for feature selection as classifier. From a theoretical perspective, if
large numbers of features are available, it is impractical for leamning process as it is
exhaustive search. Feature selection algorithm typically fall into two categories:

feature ranking and subset selection. Feature ranking ranks the features by a metric





