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Abstract—In the context of the handwriting recognition, we 

propose an off line system for the recognition of the Arabic 
handwritten words of the Algerian departments. The study is based 
mainly on the evaluation of neural network performances, trained 
with the gradient back propagation algorithm. The used parameters to 
form the input vector of the neural network are extracted on the 
binary images of the handwritten word by several methods. The 
Distribution parameters, the centered moments of the different 
projections of the different segments, the centered moments of the 
word image coding according to the directions of Freeman, and the 
Barr features applied binary image of the word and on its different 
segments. The classification is achieved by a multi layers perceptron. 
A detailed experiment is carried and satisfactory recognition results 
are reported. 

 
Keywords—Handwritten word recognition, neural networks, 

image processing, pattern recognition, features extraction. 

I. INTRODUCTION 

RITING, which has been the most natural mode of 
collecting, storing, and transmitting information 

through the centuries, now serves not only for communication 
among humans but also serves for communication of humans 
and machines. The handwritten writing recognition has been 
the subject of intensive research for the last three decades. 
However, the early researches were limited by the memory 
and power of the computer available at that time. With the 
explosion of information technology, there has been a 
dramatic increase of research in this field. The interest devoted 
to this field is explained by the potential mode of direct 
communication with computers and the huge benefits that a 
system, designed in the context of a commercial application, 
could bring. According to the way handwriting data is 
generated, two different approaches can be distinguished: on-
line and off -line. In the former, the data are captured during 
the writing process by a special pen on an electronic surface. 
In the latter, the data are acquired by a scanner after the 
writing process is over. Off-line and on-line recognition 
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systems are also discriminated by the applications they are 
devoted to. The off-line recognition is dedicated to bank check 
processing, mail sorting, reading of commercial forms, etc., 
while the on-line recognition is mainly dedicated to pen 
computing industry and security domains such as signature 
verification and author authentication. Optical characters 
recognition (OCR) is one of the successful applications of 
handwriting recognition; this field has been a topic of 
intensive research for many years. First, only the recognition 
of isolated handwritten characters was investigated [1], [2], 
but later whole words were addressed [3]. Most of the systems 
reported in the literature consider constrained recognition 
problems based on vocabularies from specific domains, e.g. 
the recognition of handwritten check amounts [4], [5] or postal 
addresses [6], [7]. Free handwriting recognition, without 
domain specific constraints and large vocabularies, was 
addressed only recently in a few papers. The recognition rate 
of such systems is still low, and there is a need to improve it. 
Character and handwriting recognition has a great potential in 
data and word processing, for instance, automated postal 
address and ZIP code reading, data acquisition in banks, text-
voice conversions, etc. Because of intensive research and 
development efforts, systems are available for English 
language [8]-[10], Chinese language [11], Arabic language 
[12]-[14] and handwritten numerals [15]. There is still a 
significant performance gap between the human and the 
machine in recognizing unconstrained handwriting. This is a 
difficult research problem caused mainly by the huge variation 
in writing styles, the overlapping and the intersection of 
neighboring characters. Today, the OCR (Optical Characters 
Recognition) systems are only able to recognition high quality 
printed or neatly handwritten documents. The current research 
is now basing on documents that are not well handled and 
including severely degraded, Omni font machine printed text, 
and unconstrained handwritten text. A wide variety of 
techniques is used to perform handwriting recognition. A 
general model for handwriting recognition is used to highlight 
the many components of a handwriting recognition system. 
The model begins with an unknown handwritten character that 
is presented at the input of the recognition system as an image. 
Firstly, to convert this image into information understandable 
by computers, parameterization operation is needed which 
extracts from the image all of the necessary meaningful 
information in a compact form, compatible with the computer 
language. This involves the preprocessing of the image to 
reduce some undesirable variability that only contributes to 
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 Non-recognized word: the system arrives to take a 
decision for the presented digit, but it is not the good 
decision.  

 The results and the different rates are regrouped in Table I: 
 

TABLE I 
RESULTS AND DIFFERENT RATES  

Symbol Quantity 

R_R(%) 97.325 

A_R(%) 0.375 

J_R(%) 1.215 

NR_R(%) 1.085 

 R-R: Recognizer rate 
 A-R: ambiguity rate 
 J-R: Reject rate 
 NR-R: No Recognizer rate 

IV. CONCLUSION AND PERSPECTIVES 

The recognition of the Arabic handwritten words is a 
problem for which a model of recognition must necessarily 
take in account an important number of variables and 
constraints due at the variation of the word shape of the same 
class (variation of the writing styles, use of different writing 
instruments, variation of writing of a writer to another.. etc). 
In our work, we presented an off line system for the 
recognition of the Arabic handwritten words of the names of 
Algerian department. This work is based principally on the 
evaluation of neural network performances, trained with the 
gradient back propagation algorithm. The used parameters to 
form the input vector of the neural network are extracted on 
the binary images of the handwritten word by several 
methods: the Distribution parameters, the centered moments 
of the different projections of the different segments, the 
centered moments of the word image coding according to the 
directions of Freeman, and the Barr features applied on the 
whole binary image of the word and on its different segments. 
The classification is achieved by a multi layers perceptron. 
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