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General Introduction
One of the most important effects the field of Cognitive Science that we have in the field of

Computer Science is the development of technologies that make our tools more human. A very

relevant present-day field of natural interface research is handwriting recognition technology.

Handwriting number recognition is a challenging problem researchers had been investigating

for so long especially in the recent years. In our study, there are many fields concerned with

numbers, for example, checks in banks or numbers in car plates and letters, but our main focus

was on the postal code for letters.

A system for recognizing isolated digits may be as an approach to deal with such an

application. In other words, to let the computer understand the Arabic numbers thatate written

manually by users and views them according to the computer process. Scientists and engineers

with interests in image processing and pattern recognition have developed various approaches

to deal with handwriting number recognition-problems such as, minimum distance, decision

tree and statistics.

The main objective for our system is to locate, isolate and recognize Arabic digits that exist

in letters. For example, diffprent users had their own handwriting styles. Here the main

challenge is let the computer system understand these different handwriting styles and

recognize them as standard writing.

We present a system that deals with such a problem. The system starts by acquiring an image

of some letters that contain digits. This image is digitized using an optical device. After

applying some enhancements and modifications to the digits within the image, it can be

recognized by using several algorithms.

The first chapter mainly deals with the optical recognition systems and the Arabic language

and its unique characteristics. In addition, some of the problems that faced us during the

preparation of this work are displayed.

Outline

In chapter two, we talk about letters and envelopes which are our main concern of image

recognition and the Algerian postal system along side with some reviews of previous works on

the same field of the image recognition process.

The third chapter gives an overview about the artificial neural network and the support vector

machines, which are the methods we use to test our work.

The last chapter represents a full experiment of a the recognition process from acquiring the

letter to the results obtained using Artificial Neural Network, Support Vector Machine and K-



Nearest Neighbor. Finally, this work end with a conclusion of the obtained results and the future

perspectives.



General Conclusion
We developed a system for Arabic handwritten digits recognition. We efficiently chose a

segmentation method to fit our demands. Our system successfully designs and implement a

neural network which effrciently works without demands, the support machine vector

implementation was success and did recognize digits, whereas K-nearest neighbor classifier

had the highest recognition rate. In addition, the system is able to understand the Arabic

numbers that were manually written by the user.

The achieved results demonstrates that the ANN based system has shown promising results

despite the fact of being trained only on a single set of templates. number of nearest neighbor

is increased when using the KNN classifier also the recognition rate is increase. The system has

its advantages such as [,ess Time Complexity, Very Small Database and High, Adaptability to

untrained inputs, with only a small number of features to calculate as compared to other

methods, Yet, the system has a large scopg for further developments, The system performance

can be further increased by:

1) increasing the DATABASE used for training the ANN,SVM and KNN so as to enable it to

recognize stylized fonts also.

2) using better algorithms for training the ANN, SVM and KNN so as to decrease the Time

complexity while handling larger databases.

3) using a better'Feature Extraction techniques so as to increase the precision of results.

4) increase the DATABASE used for wilaya recognition, so our system will be able to detect

more than just the 48 wilaya of Algeria.

5) fuse the recognition techniques in order to get better results and increase the rate of

recognition
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Abstract - A three based classifiers system was created. A back-propagation neural network with

one hidden layer , a support Vector machine classifier, and K- nearest Neighbor classifier were

used to create an adaptive postal code digits recognition system by using the Hu moments

invariants feature extractionmethod. The syster,n was trained and evaluated through different forms

of handwriting samples provided by both male and female participants. Experiments tested, the

effect of the size set on the recognition accuracy, and the effect of handwriting style on the

recognition accuracy. Results.showed that the handwriting style of the subjects had varying and

drastic effects on the recognition accuracy which allowed to identify some of the problems with

the system digits encoding.

Keywords : KNN, SVM, ANN, Hu moments,code postal, recognition system.

R6sum6- Un systdme basd sur trois classificateurs a 6td cr66. Un rdseau neuronal back-propagation
avec une seule couche cachde, et une machine d vecteurs de support classificateur, et des plus
proches voisins de classificateurs k ont 6te utilisds pour crder un systdme adaptatif de
reconnaissance de chiffres du code postal, en utilisant la mdthode d'extraction des caract6ristiques
des moments de Hu. Le systdme a 6t6 form6 et dvalud d travers les diftrentes formes d'dchantillons
d'6criture fournies par les deux participants masculins et ftminins. l-es expdriences ont test6, I'effet
de la taille indiqude sur la pr6cision dd la reconnaissance, et I'effet du style d'dcriture sur la pricision
de la reconnaissance. Les rdsultats ont montrd que le style d'6criture des sujets avait des effets
drastiques et variables sur la prdcision de la reconnaissance qui a permis d'identifier certains des
probldmes avec I'encodage des chiffres du systdme.

Les mots cl6s : RNA, MVS, KNN, les moments de Hu, code postal, systdme de reconnaissance


