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ABSTRACT 

 

 

 

In pattern recognition; writer identification is one of the research are as that 

attract the researchers’ interest in the conduct of their studies.  Writer’s identification 

of identity and its determination ability is not the only important thing to the writer, 

but the accuracy of this determination is considered as a big challenge.  This study 

evaluates the accuracy of Arabic Handwriting Identification performance using the 

Bio-Inspired classifier.  The study shows that the accuracy of the identification 

performance could be greatly improved with the Bio-Inspired classifier.  The 

framework of the writer identification consists of three main phases: pre-processing 

phase, feature extraction phase, and classification phase.  This research adopts 

IFN/ENIT Arabic Database which is constructed by Ecole National ed’Ingénieur de 

Tunis (ENIT) in Tunisia and Institute of Communications Technology in Germany 

(IFN).  The images are enhanced by applying the threshold and conversion of the 

grayscale level images into black and white. Geometric Moment Function is used to 

extract the features from the images.  Finally, the Bio-Inspired classifier is applied in 

this research with the use of Negative Selection Algorithm to classify and identify 

the writer.  The obtained results show a promising ability of NSA in Writer 

identification. Other researchers could apply the NSA on handwriting languages that 

uses the same Arabic letters with different semantic such as Urdu as well as Farsi. 
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ABSTRAK 

 

 

 

Pengecaman Paten merupakan sebuah bidang yang luas yang mana di 

antaranya adalah merupakan bidang Pengenalpastian Penulis yang kini semakin 

popular serta berjaya menarik minat penyelidik dalam menjalankan kajian 

penyelidikan mereka.  Menerusi bidang Pengenalpastian Penulis, ketapatan 

penentuan merupakan cabaran yang besar selain daripada cabaran lain seperti 

cabaran pengenalpastian identiti penulis dan cabaran keupayaan penentuan.  Kajian 

penyelidikan ini menilai ketepatan prestasi terhadap Pengenalpastian Tulisan Tangan 

Bahasa Arab melaui cara pengkelasan bioinspirasi.  Melalui kajian pengkelasan 

bioinspirasi yang dijalankan ini, prestasi pengenalpastian menunjukan 

penambahbaikan yang boleh diperolehi.  Rangka kerja pengenalpastian penulis itu 

terdiri daripada tiga fasa utama iaitu fasa pra-pemprosesan, fasa pengekstrakan ciri, 

dan fasa pengkelasan.  Penyelidikan ini menggunakan IFN/ENIT Arabic Pangkalan 

Data yang dibina oleh Ecole Nationale d'Monthly de Tunis (ENIT) di Tunisia dan 

Institut Teknologi Komunikasi dalam Jerman (IFN).  Imej-imej dipertingkatkan 

dengan menggunakan nilai ambang dan penukaran imej tahap skala kelabu ke hitam 

dan putih.  Geometri Moment Fungsi digunakan untuk mengekstrak ciri daripada 

imej-imej.  Akhir sekali, pengkelasan bioinspirasi digunakan dalam kajian ini 

bersama dengan penggunaan Algoritma Pemilihan Negatif bagi tujuan pengekelasan 

dan pengenalpastian penulis.  Keputusan yang diperolehi menunjukkan keupayaan 

NSA yang berpotensi dalam pengenalpastian Penulis.  Penyelidik lain boleh 

menggunakan NSA pada bahasa tulisan tangan yang menggunakan huruf Arab yang 

sama dengan semantik yang berbeza seperti Bahasa Urdu dan juga Farsi. 
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CHAPTER 1 

INTRODUCTION 

1.1 Overview 

Pattern Recognition is a branch of Artificial intelligence that deals with the 

operation and design of systems that recognize patterns of data, these patterns might 

be a human face; handwritten cursive word, speech signal, finger print image, or a 

bar code (Parzes and Mahmoud, 2012).  As a result of the importance of pattern 

recognition in various emerging applications such as retrieval and organization of 

multimedia data bases, data mining, document classification, and biometric 

authentication (Jain et al.,2004); the interest in this field  has been on the increase.  

There are two kinds of biometric features; these include behavioural (signature, 

handwriting and voice) and physiological (Iris, face and finger print). 

Biometrics can be an effective component for person identification solutions, 

instead of passwords (which are used in electronic access control) or cards (which 

are used in banking applications) (Jain et al., 2004).  Biometrics has the potential to 

identify a person uniquely.  Thus, it could be employed in detecting crime, 

identifying criminals, and eliminating fraud.  Handwriting identification is 

considered as a behavioural biometric approach, which is used for identification of 

people.  Virtually, it is how to determine and identify the writer of a handwriting 

sample between a set of writers.  In other words, Writer Identification (WI) is 

considered as one to-many search in a handwriting database with the return of a list 

of likely candidates. 
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Writer identification is still performing manually by forensic handwriting 

experts.  To identify the writer; they observe, compare and evaluate the different 

features in order to recognize similar unique features from the questioned 

handwriting in contrast with the original handwriting.  The methods of Writer 

identification are categorized into two kinds; namely: text dependent and text-

independent methods.  These methods are performed on-line or off-line. Off-line 

writer identification is considered as the most challenging problem, because of the 

variability of the writings, and the dynamic information related to the handwriting 

forms does not exist. 

1.2 Problem Background 

Hand writing style, signature, fingerprint, iris and face are unique features for 

humankind, which differentiate one person from the other; this uniqueness makes it 

possible to establish a handwriting analysis discipline which is essential to criminal 

justice system and forensic analysis.  The challenge in handwriting identification is 

not only on the ability to determine the writer, but the accuracy of the determination 

is considered as a big challenge. 

Bio-inspired concept uses human immune system concept under soft 

computing.  Human immune system is an adaptive system that has the property of 

learning.  This system can employ so many mechanisms in a parallel way.  These 

mechanisms are implemented for attack of foreign pathogens.  The system is able to 

learn in order to identify and remember what it learnt.  Negative Selection Algorithm 

(NSA) is a Bio- inspired technique which is used in this study to evaluate the 

accuracy of Arabic handwriting identification performance, and verify whether the 

accuracy of the identification performance could be greatly improved by the NSA.  

The Artificial Immune Systems (AIS) is known has one of the recent 

biologically inspired approaches that emerge from computer science field (Nemmour 
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and Chibani, 2013).  With the AIS computational technique; many complex 

problems are solved with the improvement of the computational tools.  Pattern 

recognition, fault detection, classifications, computer security, and optimization are 

some examples of these problems (Muda et al., 2006; Nemmour and Chibani, 2013). 

However, in this research, Negative Selection Algorithm will be used to 

transform and represent data sets into Bio-Inspired Format.  Negative Selection 

Algorithm (NSA) technique is based on the property of self/non-self to detect foreign 

antigens; which inspired from the same property in human immune system (Forrest 

et al., 1994).  NSA has three main stages: the first stage is to control the detectors 

which is generate randomly.  The second stage is to monitor the changes by using 

generated detectors.  The last stage is to match the detector set with the new antigens 

based on matching rule.  The Bio-inspired approach in writer identification has three 

main tasks, these are Granular Data Collector, Bio-inspired Training Environment 

and Bio-inspired Classifier (Keijzers et al., 2013). 

The majority of writer identification researches has been done on English 

language, where as a few studies has been done on Arabic language although it is 

spoken by around million people 234 all around the world (Obied, 2010), as well as 

characters of Arabic language are used to write Arabic, Urdu, Farsi (Persian) 

languages.  Two interrelated problem could be the reason behind this deficiency: the 

technical challenges and the lack of some required infrastructure to support the writer 

identification systems in the development. 

Arabic language script is different from the English one.  First, the writing of 

the Arabic script is from right to left, also it has 28 characters, each character has 

four shapes depending on the position of the character within the words.  In addition, 

it contains diacritics which are additional marking controls for the pronunciation of 

the words.  Arabic language has a cursive letters, these letters joined together within 

a word and that would impact the process of character-level segmentation.  All these 

properties prompt difficulties and challenges in recognizing the Arabic script. 
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For the identification purpose a standard database should be available.  The 

lack of Arabic databases could be another difficulty in Arabic writer identification 

researches. Three Arabic databases were constructed for the recognition and 

identification purposes: Arabic cheque database, Arabic Handwritten Database 

(AHDB) and IFN/ENIT Arabic database for Tunisian village/town names (Obaid, 

2010).  However, most of the studies in Arabic handwritten collect and conduct their 

own dataset that contains number of writers and samples for each writer. 

None of the previous work on Arabic writer identification used the NSA as a 

bio-inspired classifier in the classification phase.  Hence, in this study will 

implements NSA on Arabic hand writing, and evaluate sits effect on the 

identification performance accuracy using the IFN/ENIT Arabic DB. 

1.3 Problem Statement 

In handwriting identification all the previous experiments which carried out 

on AIS classifier on Arabic handwriting have not been done by using the NSA.  AIS 

classifier has the potential of improving the accuracy of writer identification 

performance.  In this study, the AIS performance on the Arabic handwriting will be 

evaluated and tested using the IFN/ENIT Arabic Database.  The difficulties in 

Handwritten Arabic writer identification related to language barrier (distinct Arabic 

characters properties) and infrastructure barrier (lack of Arabic Database). 

1.4       Project Aim 

This project implements AIS computational technique on Arabic handwriting, 

and evaluates its effect on the identification performance accuracy. 
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1.4 Objectives 

Few objectives have been identified in this study: 

 

i. To apply NSA for off-line Arabic writer identification. 

ii. To evaluate the performance of the NSA on handwritten Arabic writer 

identification. 

1.5 Project Scope 

i. NSA process is tested on only the Arabic handwriting. 

ii. Negative Selection Algorithm is used to transform and represent datasets 

into Bio- Inspired Format. 

iii. The Arabic database which is used is the IFN/ENIT which involves hand 

written Arabic Tunisian (town/village) names. 

iv. Geometric Moment Invariant (GMI) technique is used as afeature 

extraction.  

v. Euclidean distance technique is used for matching between detectors and 

antigens. 

vi. All the algorithms are a performed using Delphi 5 programming 

language. 

1.6 Significance of Project 

The lack of research on handwritten Arabic writer identification has 

motivated the researchers to enrich the area of Arabic handwriting with new untested 

method; this research proposed implementation of NSA to enhance the accuracy 

performance of Arabic writer identification. 
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1.7 Summary 

This chapter presents the introduction of the research study, followed by the 

background and statement of the problem; also it reveals the objectives and scope of 

the project. 
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