
Preface

Arabic Scripts

The Internet is a source of information which is used by approximately 2 bil-
lion users worldwide (www.internetworldstats.com). Two aspects affect the way in
which the Internet is used, especially in searching for documents. One is the avail-
ability of more and more scanned documents with varying amounts of metadata for
searching these documents on the Internet, and the other os the appearance of more
and more languages with non-Latin characters. Both aspects show the importance of
developing recognition technology for all types of characters and languages to make
the content of scanned images of text available to the Internet users. A worldwide-
used acronym for any type of text recognition is OCR, which means optical char-
acter recognition. OCR is used not only for recognizing printed characters, but it is
often also used for cursive handwriting, even when words instead of single charac-
ters are recognized. Some alternative acronyms are used for the case of handwritten
words, like HWR (handwritten word recognition) but these are not in common use
today.

Knowing that about 200 million people in the world use Arabic as their first lan-
guage it is obvious that a growing interest of that huge group of Arabic-speaking
Internet users is to search for documents in their mother tongue. In parallel to this
situation is in the past few years a growing interest in Arabic word and text recog-
nition has been observed. During that time two events have been important land-
marks in Arabic text recognition technology development. In 2002 a database on
Arabic handwritten words (IFN/ENIT-database)1 was made available to the com-
munity and has served as a reference for competitions since 2005 (ICDAR 2005).2

In September 2006 a summit on Arabic and Chinese Handwriting Recognition was
held at College Park, MD in the USA (SACH2006),3 where experts from both re-

1http://www.ifnenit.com
2http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10526
3http://www.umiacs.umd.edu/lamp/meetings/SACH06/
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Table 1 Arabic characters (www.ethnologue.com)

Fig. 1 Example of an Arabic
printed text

search fields presented their actual work. From that time intensive research on Ara-
bic script recognition started and has resulted in a big step forward today.

Arabic script is the second most widespread script in the world; it is used not only
for Arabic but also for the Persian, Urdu, and Pashto languages, for example. Today
14 languages use Arabic script worldwide, which shows its importance. Character-
istics of Arabic script are a writing direction from right to left, characters within a
word being mostly connected, 28 characters with different shapes for different po-
sitions in a word, and dots and diacritical signs above and below characters. Table 1
shows all the shapes of the 28 Arabic characters.

For different languages some additional characters may be used. Typical for Ara-
bic script is also the variation of a word in length by elongation of the connecting
lines between the characters. Figure 1 shows an example.

http://www.ethnologue.com
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Table 2 Examples of
ligatures

A further important special Arabic script style is the possibility to write charac-
ters as vertical or horizontal ligatures. These ligatures modify the shape of the char-
acters significantly. Some examples of ligatures are shown in Table 2. All these typ-
ical Arabic script characteristics influence the processing and recognition of Arabic
script in different ways and make it clear that a simple adaptation of Latin character-
based processing is not possible.

This book presents the state of the art of OCR for Arabic scripts presented from
most active and successful groups. The parts of the book show that a lot of work still
has to be done on Arabic script recognition. But the techniques and algorithms used
are of general interest; many problems are typical not only for Arabic but for many
other scripts. We believe that the collection of Arabic OCR related work is also an
inspiration for other scripts and vice versa.

The book is divided into four parts. Part I, Pre-processing, presents different
aspects of pre-processing and feature extraction for Arabic OCR systems. Part II,
Recognition, includes chapters with details about different recognition approaches.
Part III collects chapters describing the important aspects of how to assess the per-
formance of a recognition system. The final Part IV, Applications presents system
solutions for selected application fields.

Part I: Pre-processing

Part I presents different approaches for the pre-processing of OCR systems for
Arabic. It starts with an overview of Arabic handwriting recognition technology.
Srihari and Ball present in their chapter the parts of a recognition system from
pre-processing to classification. Finally they discuss application fields and chal-
lenges. Chapters 2–6 deal with pre-processing tasks of an OCR system. Bukhari,
Shafait, and Breuel discuss layout analysis methods, Setlur and Govindaraju pre-
processing issues, Belaid and Ouwayed segmentation of ancient Arabic documents,
and Likforman-Sulem et al. features for word recognition systems.

Part II: Recognition

Chapters 7–15 present different approaches for the recognition of Arabic script. The
first six chapters all use HMM-based approaches. Borovikov and Zavorin present a
multi-stage approach to document analysis, Ahmed, Mahmoud, and Parvez a recog-
nizer for printed Arabic text, Pechwitz, El Abed, and Märgner an offline handwritten
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Arabic word recognizer, Dreuw, Rybach, Heigold, and Ney a large vocabulary op-
tical character recognition system, Alkhoury, Gimenez, and Juan a Bernoulli-based
handwriting recognition system, Jifroodian and Suen a handwritten Farsi word
recognition system, Kessentini, Paquet, and Ben Hamadou a multi-stream Markov
model recognizer.

Two chapters discuss further approaches. Graves presents a recognition system
based on multidimensional recurrent neural networks, and Mozaffari discusses the
application of fractal theory for document analysis and recognition. Khemakhem
and Belghith discuss an OCR system based on the combination of complementary
systems in Chap. 15.

Part III: Evaluation

The subject of Part III is the evaluation of recognition systems. In Chap. 16 Za-
vorin and Borovikov discuss data collection and annotation, and Arabic handwrit-
ing recognition competitions are described in Chap. 17 by Märgner and El Abed. In
Chap. 18, Slimane et al. describe benchmarking strategies for Arabic word recogni-
tion.

Part IV: Applications

The final Part IV presents different applications using Arabic script recognition
technology. In Chap. 19 Cheriet and Moghaddam present a robust word spot-
ting system for historical Arabic manuscripts. Natarajan discusses, in Chap. 20,
script-independent methods for Arabic handwriting recognition, and Kundu and
Hines present an Arabic handwriting recognition system using over-segmentation
in Chap. 21. Boubaker et al. discuss online Arabic databases and applications using
these data in Chap. 22, and Abdelazeem et al. present, in Chap. 23, techniques for
using online and offline features for Arabic handwriting recognition.

Target Audience

This book provides an overview of the state-of-the-art research in the field of OCR
for Arabic scripts. Different aspects and solutions have been addressed by the au-
thors, and we hope that this comprehensive collection of ideas, problems, and solu-
tions motivates researchers to continue this work. In that sense this book shall serve
as a reference for researchers and graduate students studying OCR technology and
methodology in general and for Arabic script in particular.

Volker Märgner
Haikal El Abed

Braunschweig, Germany
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