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Comprehensive collection for Arabic characters 

and numbers written by hand 

 
Abstract- An Optical Character Recognition system for Arabic language should 

recognize Arabic handwritten words. However, it is difficult to find a freely 

accessible and comprehensive database of all Arabic words that can be employed 

for this purpose. Therefore, it is more efficient to divide the Arabic words into sub-

words or characters. As there is no comprehensive Arabic handwritten character 

database that is accessible free of charge, interested researchers can utilize the 

database developed as a part of this work in recognition system training and output 

testing.In the present paper, a database is presented containing scanned images of 

700 Arabic handwritten characters, Hindi numbers used in Arabic countries, and 

some special characters utilized in Arabic alphabet, along with their different 

positions (e.g., standalone, initial, medial and terminal), different sizes, styles and 

font colors. The aim is to provide sufficient samples for all character shapes for 

software training, resulting in greater accuracy in the recognition phase.These 

forms were filled by students of the Applied Sciences College, University of 

Technology, Baghdad, Iraq and were scanned at the 200, 300, and 600 dpi 

resolution. A graphical user interface (GUI) software environment is employed to 

make the manipulation of the created database easier, and provide many image 

processing functions that are allowed to be built the database easier. 
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1. Introduction 
Arabic language is important in the culture of 

many people, due to the large user base of about 

300 million individuals worldwide. Most efforts to 

recognize Arabic text that have been made in the 

21st century have focused on the recognition of 

scanned off-line printed documents [1, 2, 3, and 4]. 

A number of methods were proposed by 

researchers, who are interesting in recognize 

Arabic handwritten, to process documents written 

in Arabic in order to recognize them [5]. 

Consequently, developing Optical Character 

Recognition systems is challenging, as there is no 

free public database.  

In 2001, Dehghan and colleagues [6] developed a 

database with more than 17820 names of residents 

of 198 Iranian cities. In 2002, IFN/ENIT database, 

which contains Arabic names of individuals living 

in different cities, is available for use in Arabic 

handwriting recognition free of charge [7].  In 

2004, Al-Ma'adeed et al. [8] presented database of 

Arabic handwriting AHDB—a database containing 

handwriting of 100 individuals, which included the 

most common Arabic words used in writing 

cheques and some handwritten pages. 

In 2009, The few Arabic databases that are 

available for research in Arabic text recognition 

system (ATRS) have limited content, domain and 

application range, as they contain data pertaining 

to postal addresses and numerals, with no more 

than 4800 words [9]. 

In 2010, Hashim and Mahmoud [10] presented 

Printed Arabic Text Database (PADB)database 

containing 6945 scanned pages of printed Arabic 

text. However, none of the aforementioned 

databases included handwritten Arabic characters 

and Hindi numbers with several handwritten types 

and font sizes, written by different individuals. 

 The aim of the present paper is to address this 

shortcoming and provide a database of Arabic 

characters and Hindi numbers that are used in 

Arabic countries for recognition research, 

especially for recognition systems focusing on 

handwritten texts. Unfortunately, the currently 

available databases that are freely available for 

researchers of Arabic handwritten texts are 

insufficient for this purpose. The objective of this 

paper was to build a database containing Arabic 

characters and Hindi numbers. Matlab 2008a has 

been used to implement the proposed study and 

image processing algorithms. 
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2. Some key Arabic language features  
While there are many features in Arabic language, 

those pertinent for this research are summarized 

below: 

 

I. Arabic alphabet consists of 28 letters. The 

Arabic script is cursive and is written from right to 

left. The baseline of the word is connected the 

letters for the word [11]. 

 

II. There is no distinction between capital and 

lower-case letters due to having only one case [12]. 

 

III. The letter width is variable (for example 

 .[13] (ا and ق

 

IV. Each letter in Arabic can take three different 

shapes, according to its position within the word 

[13], i.e., start, middle and end position. However, 

six letters (أ د ذ ر ز و) have no start or middle 

location shape. The letters that come after these six 

letters must be written in their start location shape, 

while the previous six letters are joined from the 

right side only. All Arabic letters are Dual Joining, 

except for, this is according to the joining type 

defined by the Unicode Standard [12]. 

 

V. These three letters only (ع غ هـ) have four 

different glyphs according to their location in the 

word, while the rest of the Arabic letters have two 

different glyphs in different locations inside the 

word [12]. 

 

3. The Proposed Database 

This section describes how the database was built. 

Building proposed database required two steps: 

first, is designing form and collecting the data. 

Second, illustrate the steps of the algorithm to 

process the forms and building the database. 

 
I.  The Design of the Proposed Database 

Due to the lack of freely accessible databases for 

the Arabic language, developing such a database 

was the key objective of this work. The database 

presented in this paper will be freely accessible for 

research purposes. The database contains 700 

forms, which are saved as images. Each form 

consists of 10 columns and 18 rows, as shown in 

Figure (1). It is designed to contain 28 samples of 

Arabic letters in all shapes (start, middle and end), 

depending on the position in the word. It also 

comprises of ten Hindi numbers (0−9) used in 

Arabic countries, along with three commonly used 

special characters (/, *and -). The sample of the 

form was completed by students of Applied 

Sciences College, University of Technology, 

Baghdad, Iraq as shown in Figure (2). Each student 

filled the form in his/her own handwriting, thus 

providing individual samples for all letters, 

numbers, and special characters in a specific place 

in the form. As a result, 700 styles for each letter 

case were entered into the database.  

 
Figure 1: Sample of form before filling 

 
Figure 2: Sample of form after filling 

II. The Steps of work 
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The algorithm utilized in developing the database 

is described below. 

Step 1: Collecting Data in order to build a 

database that contains characters in all possible 

shapes, along with numbers and special characters, 

handwriting samples is needed. As described 

above, 700 forms were collected to be used for this 

purpose. Each of the students taking part in the 

data collection filled the forms using pen and 

pencil, as shown in Figure (2) 

Step 2: Scanning Forms all completed forms 

were scanned in order to provide a digital format 

for further processing. The forms were scanned 

with 200 dpi, 300 dpi and 600 dpi resolution, using 

Canon Lide110 scanner. Image sizes were not 

defined and differed from one image to another 

because the handwritten texts are written in 

different handwriting styles. 

Step 3: Preprocessing 

Stage 3.1: Noise Removal Using the median filter, 

which is a nonlinear operation, the ―salt and 

pepper‖ noise was removed from the image. 

Stage 3.2: Image Resize The output pixel value is 

a weighted average of pixels in the nearest 4×4 

neighborhood. 

Stage 3.3: Enhance Image Images were enhanced 

by modifying the brightness and contrast using 

intensity adjustment. 

Stage 3.4: Enlarge Image Images were enlarged 

via the bicubic interpolation method in order to 

determine the values for the additional pixels in the 

output image. 

Step 4: Detecting the Coordinates, Cropping 

and Saving 

 

4. Experimental Results and Discussion 
After collecting and scanning the forms, in order to 

build the proposed database, each form was 

processed before cropping the handwritten letters 

or numbers to enhance the images and obtain the 

best results. The preprocessing steps consist of 

processing input data to produce output data to be 

used as input in another stage.  

In the first stage of preprocessing, the noise is 

removed using the median filter, which is a 

nonlinear operation that removes the ―salt and 

pepper‖ noise from the image. Many filters for 

noise removal exist, but using the median filter is 

the most effective since it reduces the noise and 

preserves the edges. The colored input image is 

converted to a grayscale image, which is 

subsequently processed. Figure (3) shows a 

scanned form with noise, while the scanned form 

after noise removal is shown in Figure (4).  

 

Figure 3: Scanned sample filled form with noise 

Figure 4: Scanned sample filled form after removing 

noise. 
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After removing noise from the image, the 

image should be resized by setting the output 

pixel value equal to the weighted average of 

pixels in the nearest 4×4 neighborhood. The 

interpolation method was used in this step to 

prevent losing some features of the image 

shape, while losing the pixels when resizing 

the image. All image sizes were fixed to 500 

after experiments and their aspect ratios 

were preserved by scaling their height, as 

this was the best size to show the image 

without losing too many pixels. Figure (5) 

shows a scanned form after resizing.  

After resizing the image, it should be 

enhanced to make the handwritten letters and 

numbers clearer for detecting the coordinates 

by the mouse of the computer, cropping and 

saving the image of letters or numbers digit 

into the database. The enhancing phase also 

includes adjusting brightness and contrast, 

which are modified using intensity 

adjustment. This technique changes the 

image’s intensity values to a new range, 

thereby increasing the contrast in the output 

image. Figure (6) shows a scanned form after 

enhancing. In the last preprocessing step, the 

images are enlarged. This stage is necessary, 

as the two preceding steps resulted in the 

output image appearing in a ―stair-step‖ 

pattern. The image loses some of the original 

pixels due to resizing and increasing 

contrast. Consequently, the image should be 

enlarged to ensure that the output image 

contains a greater number of pixels than the 

original one. The image is enlarged using the 

bicubic interpolation method in order to 

determine the values for the additional pixels 

in the output image. The interpolation 

method determines the value of an 

interpolated pixel by finding the point in the 

input image that corresponds to a pixel in the 

output image. Then it calculates the value of 

the output pixel by computing a weighted 

average of some set of pixels in the 

neighborhood of the point. The weighting 

processes are based on the distance between 

each pixel and the reference point. Figure (7) 

shows the scanned form after enlargement.  

 

 

 
Figure 5: Scanned sample form after resizing. 

 

 
Figure 6: Scanned sample form after enhancing. 
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Figure 7: Scanned sample form after enlarge. 

 

The results of performing these preprocessing steps 

are shown in Figure (8) and Figure (9). 

 
Figure 8: form before preprocessing 

 
Figure 9: form after preprocessing 

Now, the processed images are more explicit and 

clearer than the originals and can be used for 

detecting the coordinates of each handwritten 

character, as shown in Figure (10). Individual 

characters are cropped from the main image as 

shown in Figure (11). To save the image of each 

cropped character, the user should select the ―Save 

As‖ option from the ―File‖ menu, as shown in 

Figure (12), and then select the proper folder name 

of that character, as shown in Figure (13). Finally, 

the folder that states the character shape depending 

on its position in the word should be selected, as 

shown in Figure (14). The steps described above 

were performed in MATLAB using the ―crop 

image‖ tool, which was used to save the cropped 

images. The ―Save As‖ option from the ―Image 

Tool‖ File menu was used to store the modified 

data in a file or to use the Export to Workspace 

option to save the modified data in the workspace 

variable. Finally, the database of Arabic characters, 

Hindi numbers and some special characters was 

created, as shown in Figure (15). Figure (16) 

shows the folders that contain the character shapes 

depending on the position in the word.

 
Figure 10: detect coordinate of each characters 

 
Figure 11: new image from a piece of the main image 

after cropping 
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Figure 12: select save as option from the file menu 

 

 
Figure 13: select the proper folder name of character 

 

 
Figure 14: select the folder that state the shape of 

character depending on its position in the word 

 
Figure 15: the database of Arabic characters, Hindi 

numbers and some special characters 

 
Figure 16: folders that contain the shapes of 

character depending on its position in the word. 

 

5. The Collected Database 
The database presented in this paper comprises of 

scanned images of 700 forms that are scanned 

using 200 dpi, 300 dpi and 600 dpi resolutions. 

The database also contains 43 folders of images—

28 Arabic characters from Alef )أ( to Yaa )ي(  

addition to Hamza (ء) and Taa (ة), 10 Hindi 

numbers (from (0 to 9), and three special 

characters (*, /, -). Each folder represents one 

character and contains subfolders whose number is 

equal to all possible shapes the character can take 

(at the start, in the middle, and at the end of a 

word). All characters, numbers and special 

characters were cropped from the main form.  

 

6. Conclusion 
The database developed as a part of this research 

addressed the lack of a suitable database of Arabic 

handwritten text. This database can be used by 

researchers and developers working in the field of 

automatic Arabic Text Recognition to collaborate 

remotely and compare algorithms and results. This 

database will soon be made freely available for 

researchers and developers, including the 

probabilities of each Arabic letter shape as one of 

the input features. It can thus be used for the 

training stage in the machine learning algorithms 

aimed at recognizing handwritten Arabic 

characters. The database proposed in this paper 

was built using Matlab 2008a and image 

processing manipulation. 
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