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Abstract

The great success and high recognition rates of both
OCR systems and recognition systems for handwritten
words are inconceivable without the availability of huge
data sets of real world data. For Arabic handwritten
recognition systems, the availability of the IFN/ENIT-
database provides more possibilities to compare the per-
formance of several systems, motivated by this fact we
have developed a new database with the same character-
istics of the IFN/ENIT-database. This make the adapta-
tion of existing system for the Farsi handwritten words
recognition easier. In this paper we present IfN/Farsi-
database, a new database of handwritten Farsi words. The
database consists 7,271 binary images of 1,080 Iranian
province/city names, collected from 600 writers. For each
image in the database, the ground truth information in-
cluding its ZIP code, sequence of characters, and numbers
of characters, sub-words and dots are also available. This
database is available for research and academic use.
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1. Introduction
Latin OCR seems to reach maturity. For many prac-

tical applications such as postal automation and bank
cheque reading systems current OCR systems are capable
of recognizing handwritten forms, words and even sen-
tences, very fast and accurate [12]. This advancement is
due in part to several large data sets such as CEDAR [9] ,
NIST [26], CENPARMI [25], UNIPEN [8], etc.

The first step in any OCR research project is collecting
a data set with enough samples which can properly model
real application environment. Standard databases play

crucial rule in development, evaluation and comparison
of different recognition systems. Free available compre-
hensive and standard databases obviate the need to collect
data from each research group separately. As a result, they
can allocate more time for algorithm development rather
than data collection. By reviewing the literature, it is ob-
vious that most of Arabic/Farsi OCR researchers imple-
mented their system on set of data gathered by themselves
and different recognition rates were reported [5, 4, 3, 19].
Therefore, it is very difficult to objectively compare the
results for the proposed methods.

Large datasets serving as baseline databases to test
recognition systems is crucial for performance evaluation
[15]. Another crucial point is the database specialized
features to solve very diverse tasks, as the recognition
rate, the common measure to assess system performance,
is not really relevant for system component development
[7, 6]. To improve the overall system quality, it is essen-
tial to know the effectiveness of their features. In filed
of Arabic handwriting recognition, progresses or reviews
of state-of-the-art algorithms are reported in many papers,
e.g.,[13], or even in several special sessions or workshops.
A major reason for the advances in this field is the avail-
ability of the IFN/ENIT-database [21] as a de facto stan-
dard for training, testing, and comparing different systems
and different algorithms for Arabic handwritten word
recognition. The IFN/ENIT-database was intentionally
developed to advance the research and development of
Arabic handwritten word recognition systems. Since the
presentation of this database at the CIFED 2002 confer-
ence [21], until beginning of 2007), more than 62 groups
in about 31 countries are working with the IFN/ENIT-
database, which is freely available (www.ifnenit.com) for
noncommercial research.

Recently, for Arabic OCR, several alternative



databases are published, such as for handwritten texts [1],
machine-printed documents [23], handwritten words [21]
and bank checks [2]. In addition to these data sets, some
free databases were also presented for Farsi digits and
characters [17, 24, 11]. To the knowledge of the authors,
currently no public database containing handwritten Farsi
words is however available.

In this paper we present IfN/Farsi-database, which
consists of 7,271 handwritten Farsi words produced by
approximately 600 writers. The underlying lexicon in-
cludes 1,080 different words selected from the list of Ira-
nian province/city names. The truth file for each lexicon
entity can be used to train and test word recognizers. Fur-
thermore, it particularly contains useful information for
lexicon reduction techniques. The database described in
this paper will be made available for academic use upon
request. In the next section, we describe the database ac-
quisition procedure. Section 4 describes the ground truth
of the database. Section 5 describes shortly the verifica-
tion and post-processing steps for the data. In Section 6
and 7 further statistics of the collected data are listed. Fi-
nally some conclusion remarks are presented in Section
8.

2. Overview of the IfN/Farsi-database

Due to some ambiguities and large diversities of writ-
ing styles, recognition systems are generally based on a
set of possible words called lexicon. Depending on the
application type, the size of the lexicon can vary from
20-30 words (e.g., in reading of check amounts [10]) to
10,000-60,000 words (e.g., for English text recognition
[12]). In case the lexicon consists of more than 1000
classes (words), it is usually considered as a large lexicon
[12]. By increasing the lexicon size, recognition accuracy
and recognition time decreases and increases respectively.

The IfN/Farsi-database has a large lexicon with 1,080
words selected from the list of Iranian province/city
names. Approximately, 600 persons with different ages
and different educational backgrounds participated in this
data collection. Each writer was asked to fill at most two
forms comprising 24 pre-selected province/city names
and their corresponding postcode. However, the post-
codes have not been processed yet. An example of a
filled form is shown in Figure 1. After collecting all
forms, the province/city name and the respective post-
code fields were extracted automatically. Based on the
label string at the bottom of each form, which shows the
list of pre-selected province/city names, the ground truth
information were created automatically. This informa-
tion includes each word’s characters sequence, the number
and the position of its dots, and the number of sub-words
(PAWs). The whole IfN/Farsi-database consists of 7,271
handwritten Farsi word images.

Figure 1. An example of a field form.

3. Form Design and Data Collection
The form was designed in such a way to:

• collect data without strong constraints

• collect handwritten city names written in a similar
quality as those on the address field of a letter

• be easy to be processed automatically

• provide additional information about the person,
who filled it.

As it is shown in Figure 1, each form consists of three
columns on the top and a text box on the bottom. On the
top section of each form, 12 Iranian city names and a ran-
domly generated digit string were printed in separate lines.
The city names were automatically chosen in the forms in
such a way that all city names have the same number of
appearance in the whole dataset. Digits also have a uni-
form distribution. However, in IfN/Farsi-database, these
digits have not included yet. The writer’s age, profession
and gender were added to the text box on the bottom of
the form. This information will help us to present good
statistics about IfN/Farsi-database.



Figure 2. Effect of different writing instruments.

For data extraction convenience, each entry field on
the form is commonly represented as a box. These boxes
can impose some restrictions on the writer and conse-
quently alter his/her writing style. To have an uncon-
strained database, we did not print any bounding box or
guiding lines. As a writing guidance, we printed black
rectangles on the backside of each form, which can be
seen through from the front side and thus mark the writ-
ing area. In the scanning process these black rectangles
can be removed using a simple threshold. Further seg-
mentation operations are then not necessary. To get the
most natural and unconstrained way of writing, the writ-
ers were asked to use their every day writing. In order to
avoid any pressed and deformed words, the black rectan-
gles of each entry were designed for the longest word in
the lexicon. As writing too many words is a tedious task
and can change every day writing style, only 12 words
were written in each form, and we asked each writer to
fill at most two forms. A page number is employed as the
form identifier for the subsequent labeling process. since
we did make any constraint to the writing instruments, we
obtained all kinds of writing instruments in our database
(Figure 2). Nevertheless, due to many broken characters
we had to exclude some words from the database during
the post-processing stage.

The filled forms were then scanned with resolution of
300 dpi and converted to black and white (binary) images.
Because the paper was white and the words were written
with a black or dark blue pen, the binarization was not
a problem. During the page scanning the page number
and the additional information were keyed in manually.
Page slope correction was performed automatically using
the black line on the bottom of the page as a horizontal
reference. Finally, an advanced projection method was
performed to extract the word and the postcode images on
the page automatically.

(a)

(b)

Figure 3. (a) Original word images, (b) Ground truth
of the word ’ 	

àA
�

g.
	P@ �QK. ’.

4. Labeling and Ground Truth
In order to use the word images for training and test-

ing, we need to assign labels consistently to them. La-
beling process is usually expensive, time consuming and
error prone. However, thanks to the form identifier each
word can be automatically assigned to its corresponding
label. The label of each word consists of a four-digit
postal code, a word in Arabic with code set ISO 8859-
6, and a code that describes the sequence of the charac-
ter shapes. This character shape code is generated auto-
matically and provides character shape occurrence infor-
mation. Each character is represented by a Latin string,
separated from each other by a vertical line ”|”. In Farsi
and Arabic handwriting the shape of each character varies
according to its position in the word. To make the code
more readable, we added an additional Latin character as
an index to show the character position. ’B’ stand for be-
ginning, ’M’ for middle, ’E’ for end, ’A’ for alone/isolated
character shapes, and ’L’ for the ligature. The label of the
word begins with ’LBL’ identifier. Figure 3 shows an ex-
ample of the label and the ground truth of a word in the
IfN/Farsi-database.

In addition to the word’s label, the following informa-
tion was added to the ground truth file:

• name of the corresponding image file (COM).

• image size (X Y).

• the number of characters (CHA).

• the number of PAWs (PAW).

• the number of dots (DOT), up dots (UD), and down
dots (DD).

• dots pattern (DOT PATTERN).

For each dot(s), a two-character string is assigned as
nU or nD, in which character n shows its groups (one,



Figure 4. Some examples of discarded samples.

two or three) and characters U and D indicate up and down
positions respectively. Subsequently, these labels are con-
catenated to each other to produce the holistic dots pattern.
For example, the dots pattern corresponding to the word
’ 	P @

�Q�

��’ is ’3U2D1U’. This dots pattern can be used as a

shape descriptor for other applications like lexicon reduc-
tion [18, 20].

5. Verification and Postprocessing

The filled forms usually have different types of error.
For example, they may contain altered, displaced or empty
boxes. Variability of handwriting, different writing instru-
ments or simply writing errors are other sources of error.
Therefore, manual verification is necessary after data ex-
traction and labeling stages.

In the post-processing stage, all collected word images
were verified by a human observer and any unreadable
words or any very low quality samples were discarded
from the database. Additionally the assigned label to each
word was checked, because due to different writing styles
adjacent characters can be combined to gather and form
a new shape called ligature, which is not resemble to the
original characters. Figure 4 shows some examples of dis-
carded words.

6. Database details and statistics

This section describes the IfN/Farsi-database in more
details regarding the useful statistics about the number of
images, words, PAWs, characters, and writers.

Age, experience, and education are important factors
which affect the quality of handwritten words. For this
database we tried to collect data from peoples with differ-
ent ages and different educational backgrounds. Approx-
imately 60% of the writers were men and the rest were
women. Table 1 shows the distribution of writers of the
IfN/Farsi-database.

The IfN/Farsi-database consists of 7,271 samples from
1,080 Iranian city names. Figure 5 shows the distribu-

Table 1. Writers age distribution.

Age Percent
less than 20 30
between 20 and 30 50
between 30 and 40 10
more than 50 10

tion of 1,080 words based on the number of characters.
According to figure 5, the longest word in the IfN/Farsi-
database has 17 characters. The PAWs and the using
of many dotted characters make Arabic/Farsi languages
unique. Besides, the number of characters, the PAWs
number, and the dots number and the position information
can be used for some applications, e.g. Arabic/Farsi lex-
icon reduction [18] and word spotting. The 1,080 classes
in IfN/Farsi-database can also be categorized according to
the number of sub-words (PAWs), the dots number, and
the dots position. Figures 6, 7 and 8 show these distri-
butions. The dots number and position of the database
entities are represented likely as uniform distribution and
consequently the degree of lexicon reduction will be in-
creased [19]. Figure 9 shows those classes that contains
more than 10 city names. The IfN/Farsi-database also in-
cludes 23,545 subwords and 43,501 characters.

By increasing the lexicon size, the ambiguity increases
due to the presence of more similar words in the lexicon
and it leads to more confusion to the classifiers. Because
of the frequent use of dots in Arabic and Farsi languages,
some of lexicon entries (city names) look very similar to
each other, which can be distinguished only by consider-
ing their dots number or position. Figure 10 shows some
of these similar words.

7. Working with the IfN/Farsi-database

The IfN/Farsi database of handwritten Iranian
province/city names is freely available for research and
academic use. It can also be ordered by sending an e-mail
to the corresponding author. At the moment, we are
adapting the IfN handwritten Arabic word recognition
system [22, 16, 14] to work with the IfN/Farsi-database.
The recognition results will be published soon.

Since the IfN/Farsi-database has a large lexicon and
also a comprehensive information in its ground truth, sim-
ilar lexicon reduction techniques used for Arabic language
[18, 20] can be applied to this database. As IfN/Farsi-
database is unconstraint regarding writing instruments,
many preprocessing approaches can be applied depending
on the back-end application.

Taking the fact that Farsi and Arabic languages are
very similar to each other, we hope that presenting such
databases can bring many international benefits.



8. Summary and Conclusion

In this paper we present the IfN/Farsi-database as
a new database for handwritten Arabic words. The
IfN/Farsi-database is publicly available for the purpose
of research. With 600 different writers a wide variety of
writing styles is guaranteed. After verification and post-
processing steps, 7271 word images were selected from
the list of 1,080 Iranian province/city names. For each
word image in the database a corresponding ground truth
is available. Ground truth information can be useful for
training and testing of any handwriting word recognizer.
Furthermore, ground truth information was structured in
such a way that it can be used for lexicon reduction algo-
rithms.

Figure 5. Distribution of the IfN/Farsi words based on
the number of characters.

Figure 6. Distribution of the IfN/Farsi words based on
the number of subwords.

Figure 7. Distribution of the IfN/Farsi words based on
the number of dots.

Figure 8. Distribution of the IfN/Farsi words based on
the position of dots.

Figure 9. Dense classes in the IfN/Farsi with more
than ten words.

Figure 10. Examples of similar words in the IfN/Farsi-
database.
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