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Abstract 
 

This paper presents a new comprehensive database 
for isolated offline handwritten Farsi/Arabic numbers 
and characters for use in optical character recognition 
research. The database is freely available for academic 
use. So far no such a freely database in Farsi language 
is available. Grayscale images of 52,380 characters and 
17,740 numerals are included. Each image was scanned 
from Iranian school entrance exam forms during the 
years 2004-2006 at 300 dpi. The only restriction 
imposed on the writers is to write each character within 
a rectangular box. The number of samples in each class 
of the database is non-uniform corresponding to their 
real life distributions. Also, for comparison purposes, 
each dataset has been properly divided into respective 
training and test sets.                                                                                                                                                                                

To validate the effectiveness of a proposed system for 
Farsi (Arabic) OCR research, it is necessary to compare 
it with other approaches. Now, such comparison is 
possible by implementing the concurrent approaches 
concurrently and then applying them with the proposed 
method on the same database. Therefore, in the filed of 
Farsi (Arabic) OCR, a standard database is needed to 
facilitate researches.   

Keywords: OCR, Farsi/Arabic, Comparative database, 
offline, isolated numbers and characters. 

1. Introduction 
During the past decade, remarkable progress has 

been achieved in the filed of handwritten alphanumeric, 
words and scripts recognition and many practical 
applications of character recognition systems such as 
automatic reading of postal addresses, bank checks and 
forms have been emerged. 

English, Chinese and Kanji handwritten character 
recognition have long been a focus of study and high 
recognition rates are reported. But little researches have 
been done on Farsi and Arabic. However, although 
almost a third of a billion people worldwide, in several 
different languages, use Farsi and Arabic characters for 
writing, little research progress, in both on-line and off-
line has been achieved towards the automatic 
recognition of these languages. This is a result of the 
lack of adequate support in terms of funding, and other 
utilities such as text database, dictionaries, etc [1]. 

Some previous works on recognition of isolated 
characters, words and scripts of Farsi and Arabic 
language have been proposed, including different 
features and different classifiers such as structural 
methods [2,3,4], statistical features [5,6], neural 
networks [5,6,7] and Support Vector Machines (SVM) 
[8,9,10].  

It is notable that most of the above work was done on 
isolated characters or assuming that the Farsi (Arabic) 
handwritten word is already segmented into separated 
characters before recognition. 

Unfortunately, there are not standard databases in 
Farsi/Arabic to be considered as a benchmark (such as 
NIST data set for English Digits). Each of research 
groups implemented their system on set of data gathered 
by them and different recognition rates were reported. 
Therefore, it is very difficult to give comparative results 
for the proposed methods. Among them, the proposed 
method in [8] reached the recognition rate of 99.57%. 
While the recognition rates achieved by others were less 
than 95% [4,5,6]. 

Ten to 15 years ago, large databases were developed 
for handwritten Latin script recognition. For example, 
CEDAR database was released in 1994 includes images 
of city names, state names, ZIP codes and alphanumeric 
characters [11] or NIST database was developed for 
digit recognition [12]. Similar databases also exist for a 
few other languages such as Chinese and Indian 
[13,14,15]. 

Recently, for Arabic language, researchers have 
prepared some databases for handwritten texts [16], 
machine-printed documents [17], handwritten words 
[18] and bank checks [19]. 

This paper presents IFHCDB (Isolated Farsi 
Handwritten Character Database), new comprehensive 
database for isolated offline handwritten Farsi (Arabic) 
numbers and characters, for the use in optical character 
recognition research. This database also can be used for 
recognition of other languages such as Urdu, Kurd and 
Arabic, which use the same characters in writing. 

2. Current Arabic Databases 
This section presents an overview of current Arabic 

databases in more details and makes a comparison of 
their size, contents and data gathering methods. 



  
 

Ten to 15 years ago, large databases were developed 
for handwritten Latin script recognition. For example, 
CEDAR database was released in 1994 includes images 
of approximately 5,000 city names, 5,000 state names, 
10,000 ZIP codes and 50,000 alphanumeric characters 
[11]. Recently released databases for Arabic handwritten 
recognition have similar size and scope. 

In 1999 Al-ISRA database was released by a group 
of researchers at University of British Columbia in 
Canada. It contains 37,000 Arabic words, 10,000 digits 
(in two types, “Mashreqi” and “Magharibi”), 2,500 
signatures, and 500 free-form Arabic sentences gathered 
from five hundred randomly selected students at Al-Isra 
University in Amman, Jordan [20].  

“Indian digits” also called “Mashreqi” are the 
numeric digits normally used in Arabic writing in the 
Middle Eastern countries, as opposed to “Arabic 
numerals” (“Magharibi”) used in Latin scripts at the 
North of Africa. 

Alma’adeed et al. presented the AHDB, a database of 
samples from 100 different writers, including words 
used for numbers and in bank checks in 2002 [16]. It 
also contains the most popular words in Arabic writing 
and free handwriting pages on any topic of the writer’s 
choosing.  

In 2003, Center for Pattern Recognition and Machine 
Intelligence (CENPARMI) in Montreal developed 
databases of images from 3,000 checks provided by a 
banking corporation. These databases are subwords, 
Indian digits, legal amounts (numeric amounts written in 
words), and courtesy amounts (numeric amounts written 
with Indian digits) [19]. The subwords database contains 
29,498 samples, the Indian digits database 15,175, and 
the legal and courtesy databases 2,499 each. 

The IFN/ENIT dataset was created by the Institute of 
Communications Technology (IFN) at the University of 
Braunschweig in Germany and the Ecole Nationale 
d’Ing’enieurs de Tunis (ENIT) in Tunisia. It consists of 
26,459 images of the 937 names of cities and towns in 
Tunisia, written by 411 different writers. The images are 
partitioned into four sets so that researchers can use and 
discuss training and testing data in this context [18]. 

3.   Farsi Handwriting Characteristics 
Since the characteristics of Farsi (Arabic) 

handwriting is different from the Latin one and some of 
the readers maybe unfamiliar with Farsi script, a brief 
description of the important aspects of Farsi script will 
be presented. Farsi text is inherently cursive both in 
handwritten and printed forms and is written 
horizontally from right to left. Farsi writing is very 
similar to Arabic in terms of strokes and structure. 
Therefore, a Farsi word recognizer can also be used for 
recognition of Arabic words. The only difference 
between Farsi and Arabic scripts is in the character sets. 

Farsi character set, shown in Fig. 1, comprises all of 
the 28 Arabic characters plus four additional ones 
(marked with the * in Fig. 1).A Farsi character is written 
as a single main stroke and in most cases is completed 

with other complementary strokes such as dot(s), zigzag 
bars, etc. The complementary strokes might be placed 
above, below, or in the middle of the main stroke. Some 
Farsi characters have a unique main stroke (overall 
shape); however they are distinguished from each other 
only by the presence/absence, position or number of 
some secondary strokes. An example of different 
characters with similar main stroke is shown in Fig. 2. 
Ambiguous writing of these secondary strokes 
sometimes causes a word image to be read in many 
various forms with completely different meanings. 

In contrast to English, Farsi characters are not 
divided into upper and lower case categories. Instead, a 
Farsi character might have several shapes depending on 
its relative position in a word. The shape of a character 
should be changed if it is located at the beginning of the 
word, in the middle of the word, at the end of the word, 
and in isolation. An example is shown in Fig. 3.  

In Farsi language, there are ten digits (similar to 
Indian digits) that are shown in Fig.4.  Digits (4 and 6) 
can be written in two different shapes.  

4.    Data Collection 
The database discussed here is a subset of a large 

database with 10,236,040 images of Farsi/Arabic 
isolated handwritten alphanumeric gathered as part of a 
research project sponsored by Iran National Information 
and Communication Technology (ICT).  

Characters and numerals were extracted from digital 
images of Iranian high school and guidance school 
entrance exam forms (Fig.5) during the years 2004-
2006. Each form consists of different fields such as 
Name, Family, Father Name, Religion, City Name, 
Average, Birth date and City part. The only restriction 
imposed on the writers is to write each character within a 
rectangular box in the appropriate field. 

Each form was scanned at 300 dpi and stored as a 
grayscale image. A software has been developed to 
identify and extract each entity by detecting horizontal 
and vertical thick lines. After finding each character 
bounding box, the image is stored as a 77×95 BMP 
image. In some cases a character may touches or crosses 
the horizontal or vertical lines of the bounding box. 
Therefore two types of errors may happen. In the major 
error case, some character’s dots or some 
complementary strokes of it were omitted and the result 
was not distinguishable. But in the minor error case, 
usually the last part of the character was missed.  

An evaluation process has been done on 133,529 
randomly selected images of the database, 0.42% and 
0.08% error were observed for major and minor error 
cases respectively. 

5.    Data Storing 
The IFHCDB database is divided into explicit 

training and testing sets (70% training and 30% testing) 
to facilitate the sharing of results among researchers as 
well as performance comparisons. 



  
 

 

 

Figure 1. Isolated Farsi character set. 

 

Each image was saved with a name indicates its 
belonging set (training or testing), its class and its 
sampling number in that class. The first two characters 
indicate if this sample belongs to train (tr) or test set 
(ts) followed by 3 digits for class number. The last 5 
digits in the image name show sample number. For 
example the 145th training sample of the 25th class is 
saved as tr025000145.bmp. 
 

 

Figure 2. An example of different Farsi Characters with 
a unique overall shape. 

 

Figure 3. An example of different shapes of a Farsi 
Character. 

 

Figure 4. Digits in Farsi and English. 

6.   Database Size 
The IFHCDB database includes 52,380 isolated 

characters and 17,740 numerals gathered from real-
life documents. Fig.6 and Fig.7 show some digit and 
character samples in the database respectively. 

In a real-life, numbers of samples in each class are 
not the same. For example frequency of character “ آ ” 
is more than character “ ث “. 

IFHCDB database is a non-uniform data set in 
which the distribution of samples in each class is the 
same as ICT report based on 10,236,040 samples.  

The distribution of samples in 32 character and 10 
digit classes are given in Table.1 and Table.2 
respectively.  

 

 
Figure 5. An entrance exam form for data collection. 

 
 

7.   Meta Information 
Detailed information for each image file was 

stored in a TXT file with 10 attributes that cover all 
kinds of useful meta data.  The attributes are: the file 
name “Name”, the unique identifier of the image file 
“Charname”, the assigned class of the image “Class” 
(a number between 1 and 47), the writer’s gender 
“Gender” (male=”پ”, female=”د”), the city of the 
form writer “City” , the field to which the character 
belongs “Extracted Field” (Name, Family, Father’s 
Name, Religion, State, City Name, Average, Birth 
Date, City Part), the index of the character/digit in the 
word “CharNumber” (characters are counted from 
right and digits from left), the type of scanner 
“Scanner”, the form writer’s index 
“CharWriterIndex”,  the state of membership in train 
or test set “TrainOrTest”. 

Fig.8 shows TXT ground truth file for an image in 
the database. 



  
 

 

Figure 6. Handwritten Farsi digit samples. 

 

Figure 7. Handwritten Farsi character samples. 

8.   Conclusion  
This paper presents a new comprehensive database 

for isolated offline handwritten Farsi/Arabic numbers 
and characters for use in optical character recognition 
research. IFHCDB consists of 52,380 gray scale 
images of handwritten characters and 17,740 
numerals. 

Since the dataset has been properly divided into 
respective training and test sets, it can be used for 
comparison purposes.  

The non-uniform IFHCDB database includes real-
life data collected from Iranian high school and 
guidance school entrance exam forms during the years 
2004-2006. This overcomes the subject-bias problems 
of other databases that were scanned in laboratory 
settings. The data were also scanned at 300 dpi in 8-
bit grayscale. This allows for experimentation with 
preprocessing and grayscale recognition techniques. 

This database is freely available for academic use 
at http://ele.aut.ac.ir/ imageproc/downloads/IFHCDB.html.                                                                                                                                

 
 
 

 
Table.1 Distribution of characters in IFHCDB 
 

 
 
 
 
 



  
 
Table.2 Distribution of characters in IFHCDB 

 

 
Figure 8. Ground truth data. 
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