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Abstract 
 

Arabic optical character recognition (OCR) is the process of converting images 
that contain Arabic text to a format that can be edited. In this work, a simple 
approach for Arabic OCR is presented, the proposed method deployed correlation 
and dynamic-size windowing to segment and to recognize Arabic characters. The 
proposed coherent template recognition process is characterized by the ability of 
recognizing Arabic characters with different sizes. Recognition results reveal the 
robustness of the proposed method. 
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1 Introduction 
 
   Humans recognize characters easily and they repeat the character recognition 
process thousands of times every day as they read papers or books. However, after 
many years of intensive investigation and research, the ultimate goal of 
developing an optical character recognition (OCR) system with the same reading 
capabilities as humans still remains unachieved. One of the main objectives of an 
OCR is to reach a 5 characters/second speed with a 99.9% recognition rate, with 
no errors. OCR is the process of converting an image representation of a 
document into an editable format. In the middle of the 1940s, the first character 
recognizers appeared and mainly focused on machine-printed text, and some of 
them dealt with handwritten text or symbols. In 1950s, commercial character 
recognizers were available for Latin languages. In 1980s, many structural and 
statistical methods were used in character recognition; some of those recognizers 
broke the character image into a set of lines and curves and basically focused on 
the shape recognition techniques without using any semantic information. After  
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1990, complex character recognition algorithms were developed; many 
recognizers used sophisticated methodologies such as neural networks, hidden 
Markov models and natural language processing techniques. Many applications 
such as reading postal address off envelopes, reading customer filled forms, 
archiving and retrieving text and digitizing libraries benefit from OCR systems. 
OCRs are divided into two major categories: typewritten and handwritten. 
Typewritten OCR systems recognize a document that has been previously typed 
and scanned prior to recognition progress. On the other hand, handwritten OCR 
systems recognize a text that has been written by a human. Comparing to 
handwritten OCR systems, Typewritten OCR systems are usually easier to design 
and the recognition rate achieved for typewritten recognition systems is more than 
the handwritten. OCRs are further categorized to offline and online recognition 
systems. In offline OCR systems, the image of the typewritten or the handwritten 
text is acquired through scanning. The image then is read by the OCR system and 
is analyzed for recognition. In online OCR systems, input of the OCR system is an 
image of a handwritten text which is usually acquired using cell phone or a 
portable personal computer. A large number of OCR research papers have been 
published on Latin, Chinese and Japanese characters. In fact, most Latin OCR 
algorithms assume that individual characters can be isolated, however, this is not 
true for languages with cursive scripts such as Arabic, as a result, little work has 
been published on the Arabic OCR and the progress of Arabic character 
recognition is still far behind the progress achieved in Latin and other languages.  
   Arabic OCR, the associated text recognition technologies, the characteristics 
of the Arabic language with respect to OCR and discusses related research on the 
different phases of text recognition are surveys in (Al-Muhtaseb & Qahwaji, 
2011), moreover, the available databases for Arabic OCR research, the available 
commercial softwares, the challenges related to Arabic OCR and possible future 
trends are all discussed. In this paper, a new simple typewritten, offline character 
recognition for Arabic language is presented. This rest of this paper is organized 
as follows. Section 2 describes some of the related work of the Arabic OCR 
systems, sections 3 describes the proposed Arabic OCR algorithm, section 4 
shows experimental results, and finally, the conclusion and the future work are 
presented in sections 5 and 6 respectively. 
 
 
2 Related work of the Arabic OCR systems 
 
   In 2009, a distributed Arabic OCR based on the dynamic time warping 
algorithm is proposed, results shown that grid computing framework speeds up 
the Arabic OCR. AbdelRaouf et al. (2010) presented a comprehensive study and 
analysis of a multi-modal Arabic corpus that is suitable for use in OCR 
development. A distance classifier and artificial neural network classifier were 
used to discriminate between the different characters in an Arabic automatic 
license plate recognition system (Alginahi, 2011; Maglad, 2012). Dreuw et al.  
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(2012) presented a hidden Markov model based RWTH1 OCR system that 
represents a unique framework for large vocabulary OCR, their proposed OCR 
system works for both handwriting and machine-printed Arabic texts. Oujaoura et 
al.(2012) developed an OCR system of isolated Arabic printed characters and 
used Zernike moments, invariant moments and Walsh Transformation in feature 
extraction phase and used artificial neural networks in as a classifier. In (Abulnaja 
& Batawi, 2012), an N-version programming technique, a fault-tolerant technique, 
is used to improve the accuracy of Arabic OCR. Some other recent work paid 
attention to the feature selection process that may enhance the performance of 
Arabic OCR systems: Moussa et al. (2010) used texture analysis to extract global 
features to reduce the processing difficulties in a recognition system and to make 
the Arabic printed multi-font recognition successful. Zahedi & Eslami (2011) 
deployed a scale invariant feature transform method to extract a set of features in 
Farsi and Arabic language OCR systems. Other feature selection approaches that 
enhance Arabic OCR are presented in (Bahgat et al., 2012). Comprehensive 
reviews of other work in Arabic OCR are discussed in (Khorsheed, 2002; 
AL-Shatnawi et al., 2011). 
 
 
3 The proposed Arabic OCR algorithm 
 
   Arabic is the official language of over twenty Arab countries which stretch 
from Morocco to Iraq, it is the religious language of all Muslims of more than one 
billion Muslims spread all over the world and it is the language of the Quran (the 
sacred book of Islam). Arabic language is a Semitic language and most of its 
words are built up from roots by following certain fixed patterns and adding 
infixes, prefixes and suffixes. Arabic is an old language, and what is now known 
as Classical Arabic was standardized around fourteen centuries ago.  The modern 
form of Arabic is called Modern Standard Arabic (MSA) and it is the form used in 
all Arabic-speaking countries in publications and media. The alphabet set used to 
write this language is the Arabic alphabet, (see Table 1). There is a number of 
languages that use the Arabic alphabet, such as Persian, Kurdi and Jawi. The 
characteristics of Arabic script make Arabic OCR more challenging, Arabic 
characters characterized by the following challenges (AL-Shatnawi et al., 2011): 
(i) The Arabic script is cursive. (ii) Arabic characters may have different shapes in 
different positions of a word; these shapes are grouped in 100 character shapes 
that present a lot of similarities (see Table 1). (iii) Most Arabic letters have one, 
two, or three dots. (iv) An Arabic word is composed of sub-word(s). (v) The 
Arabic font is written-read from right to left. (vi) Arabic characters are connected.  

                                                 

1 The RWTH OCR system is based on a speech recognition framework RWTH-ASR-The RWTH 
Aachen University Speech Recognition System, and can be obtained from: 
http://www-i6.informatik.rwth-aachen.de/rwth-ocr/ 
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(vii) There are two kinds of spaces between words and within a word introduced 
by characters that have no middle shape, moreover, Arabic characters are written 
following a writing line called herein “baseline” which is about 2/3 down the 
main body of the characters.  

 

Table 1. Arabic characters. 

Character 
Name Isolated Connected 

Start Mid End 

 
 

(viii) Arabic words may contain ligatures and overlapping. (ix) Some characters 
are overlapped in some Arabic words, overlapping occurs whenever two or more 
characters overlap each other. (x) Some Arabic words contain diacritics. An 
Arabic OCR system may contain all or part of the following steps (Khorsheed, 
2002; AL-Shatnawi et al., 2011): Image Acquisition, Image preprocessing, Line 
segmentation, Word segmentation, Character segmentation and Recognition. The 
recognition process can be divided into two main approaches: a “Word-by-word” 
approach that works like a dictionary and needs a large database of words and a 
"Character-by-character” approach that identifies characters to form words. It is 
known that the main problem of the "word-by-word" approach does not work well 
with cursive script, such as Arabic, and it is difficult to isolate characters using 
"“Character-by-character” approach where the shape of the shape of Arabic 
characters is context sensitive. Thus, most of the currently proposed OCR 
algorithms fail to exhibit an appropriate recognition rate when facing cursive  
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documents. In this paper, the proposed OCR algorithm combines the word 
segmentation, character segmentation and recognition steps in a coherent template 
process step. The proposed AOCR algorithm follows the following three main 
steps (See Figure 1): 
 
 

Figure 1. Proposed Arabic OCR algorithm. 

 
Step1: Image acquisition: the proposed AOCR starts with image acquisition 
process (see Figure 2) that scans the Arabic text using a 300 dpi scanner, the 
scanned image is saved in a .bmp image file. 
Step 2: Image pre-processing: the image is filtered using a median filter that 
removes noise, the image is converted from RGB to gray scale image, and then it 
is converted to binary image. It should be noted that not removing the noise may 
lead to incorrect results in the recognition process. The area outside text 
boundaries is removed using a clipping process and finally, the binary image is 
resized to a common defined size as shown in Figure 3. 
Step 3: Image recognition: this step equivalent to the mentioned line 
segmentation, word segmentation, character segmentation and recognition steps.  
(i) The binary image is segmented (Zeki et al., 2011) into lines of text; Figure 4 
shows the two lines of text that are segmented from the binary image in Figure 3. 

 
 

  
Figure 2. Original 

image. 
Figure 3: Binary 
clipped image. 

Second line First line 
Figure 4: Line segmentation. 

 
(ii) For each segmented and cropped line, the "maximum vertical coordinate" (see 
the upper red line in Figure 5) and "base line coordinate" (see the lower red line in 
Figure 5) are calculated, and then the font size is calculated by subtracting the 
"base line coordinate" from the "maximum vertical coordinate", finally, the size of 
the dynamic-size window is determined to fit the size of the templates of the 
previously collected Arabic characters (templates of all standard Arabic characters  
 

Image Acquisition

Image pre-processing  

Image recognition
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with different shapes, sizes and types that are collected from Alrai news paper2). 
(iii) The proposed Arabic OCR algorithm shall increase the width of the 
dynamic-sized window until some valid character is matched, on the other hand, 
the height is determined by the cropping function.  
(iv) As Arabic characters are cursive, the dynamic-sized window may contain a 
full character of a portion of a character, to solve this problem, the proposed 
algorithm need to take a decision whether to accept or reject the character that is 
contained in the dynamic-sized window. If it is rejected, the width of the window 
is increased by some constant value (C) until a valid character is found 
(empirically, C is set to 5 pixels). It should be noted that the width of the window 
is initially set to a constant value=font size/10 and the search for candidate 
characters starts from right of each segmented and clipped line.  
(v) In some other cases, the dynamic-sized window may contain a portion of the 
successor or previous character, the proposed Arabic OCR algorithm removes 
remnants of the other Arabic characters (see Figure 6). It should be noted that 
image comparison uses correlation to determine whether the candidate character is 
valid or not. If correlation is bigger than 0.8, the character is a valid Arabic 
character and it is written in note pad. However, if the correlation is less than 0.8, 
the proposed Arabic OCR algorithm increases the width of dynamic-sized 
window by C (see Figure 7). 
 

 

 

 
Figure 5: Font size 

calculation. 

Image with 
remnants 

Character 
image Figure 7: Dynamic-sized 

window width-sizing Figure 6: Remnants filtering. 
 
 
4.  Experimental results 
 
   To illustrate the accuracy of the proposed Arabic OCR algorithm, the 
performance was tested using articles from Alrai news paper on 20/11/2011 and 
30/11/2012, Figure 8 shows a sample document retrieved from Alrai news paper 
on Oct, 20, 2012. They were scanned using HP scanjet 2400 scanner and the 
images were then filtered, binarized, clipped and resized. Lines of text were then 
extracted from the images. The font size was identified; segmentation was 
performed on each line to segment characters taking in consideration the 
characteristics of Arabic scripts such as overlapping and the recognition of Arabic 
text with different sizes. MATLAB (R2012.a/64-bit) is used to implement the  

                                                 

2 A Jordanian news paper: http://www.alrai.com/ 
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proposed Arabic OCR algorithm on an HP Pavilion g6 (Intel(R) Core(TM) i5 
CPU M480 @ 2.67GHz with 3.00 GB RAM) machine running a 64-bit operating 
system -MS Windows 7. The recognition accuracy was 96.5% due to novel online 
character segmentation and recognition method that handled the uniqueness of 
Arabic script (i.e., its cursive and overlapping natures). The templates of all 
typewritten Arabic characters were manually collected and processed from many 
articles in Alrai news paper; these templates contain Arabic characters in all 
possible shapes. To test the robustness of the proposed Arabic OCR algorithm, a 
noisy paragraph is randomly selected from a published article in Alrai newspaper 
on 20/11/2011 (see Figure 9). The recognition result is shown in Figure 10. It is 
obvious that the proposed Arabic OCR algorithm recognized it correctly. 
 

Figure 8: Test sample text image. 
 

 
Figure 9: A noisy scanned text image. Figure 10: Recognition results. 

 
5. Conclusion and future work 
 
   In this paper, a template based Arabic OCR algorithm is proposed, the  
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proposed algorithm deploys correlation and dynamic-size windowing to segment 
and to recognize Arabic characters and it recognizes Arabic characters with 
different sizes. It achieves 96% recognition accuracy.  
   Handling Arabic text with different orientation and using artificial intelligent 
methods instead of correlation are left for future work. 
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