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Abstract

In recent years, the recognition of Farsi and Arabic
handwriting is drawing increasing attention. This
paper describes the result of the ICDAR 2009
competition for handwritten Farsi/Arabic character
recognition. To evaluate the submitted systems, we
used large datasets containing both binary and gray-
scale images. Many different groups downloaded the
training sets; however, finally 4 systems successfully
participated in the competition. The systems were
tested on two known databases and one unknown
dataset. Due to the similarity between some digits and
characters in Farsi and Arabic, each recognizer was
tested for digit and character sets separately. For
benchmarking, only the recognition rates, as the most
important characteristic, are considered. Since
participants used different software and even
operating systems, the relative recognition speed is not
compared in this competition.

Keywords: OCR  benchmarking, Performance
evaluation, Farsi/Arabic languages, large database,
isolated digits and characters.

1. Introduction

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 in the last decade.
This is a result of the lack of adequate support in terms
of funding, and other utilities such as text database,
dictionaries, etc [1].

Fortunately, many research groups around the
world focused on Farsi/Arabic document analysis
recently and promising results have been reported.
However, there are not standard databases in
Farsi/Arabic to be considered as a benchmark. 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.

Despite many efforts, lack of communication
among Farsi/Arabic OCR researchers caused wasteful
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duplication of efforts. The aim of ICDAR 2009
handwritten  Farsi/Arabic  character  recognition
competition is to bring together researchers working
on this field. By benchmarking the state of the art
Arabic character recognition techniques on large-scale
dataset, a comparative result can be obtained.
Furthermore, the result of this competition would have
widespread benefits to other languages such as Farsi
(Persian) and Urdu which have the same characters set.

2. A Short review of Farsi and Arabic

Handwriting Characteristics

Since the characteristics of Farsi (Arabic)
handwriting is different from the Latin one, and some
of the readers maybe unfamiliar with these script, a
brief description of the important aspects of
Farsi/Arabic will be presented in this section. 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, comprises all of the 28 Arabic
characters plus four additional ones (marked with the *
in Table.2). 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. 1.
Ambiguous writing of these secondary strokes
sometimes causes a word image to be read in many
various forms with completely different meanings.
These secondary strokes make the recognition of
Farsi/Arabic characters more difficult.

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
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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. 2. In this competition only the isolated
form of each character is considered. Although Farsi
has 32 characters, two of them can be written as two
different styles in the isolated form (as shown in
Fig.3). So, character sets are expanded into 34 classes
in this competition.

Similar to Indian digits, Farsi language has ten
digits. However, digits 4 and 6 can be written in two
different shapes. Therefore, digits are considered as 12
classes (see Table.1).
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Figure 1. An example of different Farsi Characters with a unique
overall shape.
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Figure 2. An example of different shapes of a Farsi Character.
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Figure 3. Two characters with different isolated forms.

3. Database

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 [2] or NIST database was
developed for digit recognition [3]. Similar databases
also exist for a few other languages such as Chinese
and Indian [4,5,6].

Recently, for Arabic language, researchers have
prepared some databases for handwritten texts [7],
machine-printed documents [8], handwritten words [9]
,bank checks [10] and isolated handwritten digits and
characters [11][12]. With the help of this new datasets,
Farsi/Arabic OCR is going to be mature. In the
following a short review of the databases used in this
competition is presented.
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3.1. Hoda database

Hoda database which contains handwritten digits is
presented by Khosravi and Kabir in 2007 [13]. Binary
images of 102,352 digits were extracted from about
12,000 registration forms of two types, filled by B.Sc.
and senior high school students. These forms were
scanned at 200 dpi with a high speed scanner. Fig. 4
shows sample forms for data gathering in this
database.

Each digit’s bounding box was extracted
automatically. They deleted abnormal samples by a
manual refinement procedure. For better comparison,
Hoda database was partitioned into train (60,000
samples) and test (20,000 samples) subsets. The
remaining samples (22,353 samples) can be used for
verification. Although Hoda database was gathered
from educated writers, variety of participants in data
collecting process can be regarded as its power point.

Figure 4. Sample form for data collection in Hoda database [13].

3.2. Farsi CENPARMI database

In 2006, the Center of Pattern Recognition and
Machine Intelligence (CENPARMI) of Concordia
University have presented six databases consisting of
handwritten Farsi numerical strings, digits, letters,
legal amounts and dates [12]. Fig.5 shows a filled form
for data collection in Farsi CENPARMI database.

All samples were presented in both binary and gray-
scale formats. We only used binary forms of
handwritten digits and characters. Digits set is
composed of 11,000 training and 5,000 test samples
while characters set includes 7,140 training and 3,400
test samples.

The data entry forms were filled by 175 writers
selected from different ages, genders, and jobs. The
main drawback of Farsi CENPARMI is limited writers.
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Figure 5. A filled form in Farsi CENPARMI database [12].

3.3. Extended IFHCDB database

The IFHCDB database was released by Amirkabir
University in 2006 [11]. It includes 52,380 isolated
characters and 17,740 numerals gathered from Iranian
high school and guidance school entrance exam forms
during the years 2004-2006. Fig. 6 shows a form in
IFHCDB database.

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
IFHCDB database is a non-uniform dataset in which
the distribution of samples in each class was inspired
from a very large set consisting of 10,236,040 samples.
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Figure 6. A sample form in Farsi CENPARMI database [11].
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3.4. Training and Test samples distribution

To evaluate Farsi/Arabic handwritten digits and
characters recognizers, we combined training and test
set samples in Hoda, Farsi CENPARMI, and extended
IFHCDB databases. In ICDAR 2009 competition, we
used Hoda’s training and test sets as a part of our
training and test sets respectively. Although Farsi
CENPARMI database consists different types of data,
we only used its characters set. Likewise Hoda
database, training and test datasets are used for training
and testing correspondingly.

Fig.7 shows some samples in the database. Table.1
compares the specifications of ICDAR 2009 database
and some other datasets.

Tables.1 and 2 show training and test distributions.

Unlike characters set, digits have a uniform
distribution.
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Figure 7. Some samples in Farsi/Arabic ICDAR 2009 database.

Table 1. Number of training and test digit samples.

e MNumber of Mumber of
Digit Training Samples| Test Samples
Zero . 2500 4000
One \ 2500 4000
Two Y 2500 4000
Three v 2500 4000
¥ 2500 4000
Four
3 2500 4000
Five o 2500 4000
# 2500 4000
Six
a 2500 4000
Seven ¥ 2500 4000
Eight A 2500 4000
Nine 4 2500 4000
Total 30000 48000

4. Submitted Systems

This section gives a brief description of the
submitted systems to the competition. Each system
description has been provided by the system’s authors









