Handwritten Arabic Alphabet Recognition Using
Combination of Support Vector Machine and Neural

Network

Prepared by
Amjad Ali Ibrahim Al-Jourishi

Supervisor
Dr. Mahmoud Ahmad Omari

Abstract

Arabic handwritten characters' recognition introduced a big challenge
to researchers when compared to other languages. This is due to their
highly cursive nature and the fact that many letters have similar appearance
and shape. For example, the only difference between some of the alphabet
characters is the existence of dots above or below them and their number.
Another difficulty lies in the complexity of locating the wavy shape in the
characters, which might be solved by combining several feature extraction
techniques that work separately. This partial solution brings complexity
and overhead to the character recognition system. This thesis, proposes a
system for isolated Arabic off-line handwritten character recognition using
the Discrete Cosine Transform (DCT) as the feature extraction method and

a two-stage classifier consists of Support Vector Machine (SVM) and an



Acrtificial Neural network (ANN). DCT proves to have some characteristics
that makes it suitable for image representation and compression. It is
computationally easier to implement and more efficient to regard the DCT
as a set of basic functions which, given a known input array can be pre-
computed and stored. The proposed system is based on two-stage training
classifiers. In the first stage, the extracted feature vector produced by DCT
Is used to build a two-class Support Vector Machine classifier, which then
is used to classify each character either a character with dots or without
dots. The output of this division is used to extend the feature vector of each
character with the class value to give it an extra unique feature. This
division can reduce the error rate in recognizing characters that have
similar appearances shapes in the next stage. The second stage of the
system utilizes the output of the first stage to build an Artificial Neural
network model to classify the character. ANNs are well known for their
ability to learn and model non-linear and complex relationships such as this
one that exists between the character features and the character itself. The
system was tested on a database of Arabic handwritten characters called
Alex U Isolated Alphabet (AIA9K) containing 8,988 characters. The
experimental results of the first stage which uses the SVM classifier
showed an improved recognition rate of 99.14%. The proposed two-stage
classifier which uses both the SVM and the ANN obtained an overall

accuracy of 91.84% over all Arabic Alphabet characters.
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