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Abstract

Most of the governments and organizations have a huge number of handwritten
documents generated by their daily processes. It is imperative to use computers to read
the generated handwritten texts, and make them editable and searchable. Therefore,
handwritten recognition lately became a very popular research topic and the number of
its possible applications is very large. It's capable in resolving complex problems and
simplify human activities by converting the handwritten documents into digital form
and making them suitable for many applications especially for the security one through
creating an authenticated recognition. However, the Arabic handwritten text
recognition is a complex process compared with other handwritten languages because
Arabic handwritten text is of cursive nature. Thus, the task of authenticated Arabic
handwritten text documents recognition to be close to human performance is still an
open problem.

An accurate and authenticated Arabic handwritten text recognition system based on
segmenting the input handwritten text documents into handwritten sub-words is
proposed. The system has two main modules that are used, for the recognition of the
handwritten text and identifying the document’s writer. The first modulel has six
stages that work together to recognize the Arabic handwritten text and convert it into
editable text. These stages are: image acquisition, segmentation, preprocessing,
features base construction, classification and post-processing. The second module2 is
identified the desired document’s writers through several stages which are: image
acquisition, segmentation, preprocessing, features extraction, classification and post-
processing. The system proposes an efficient and accurate segmentation algorithm that
segments the input handwritten text into a number of handwritten sub-images and each
of these segmented sub-images has an Arabic handwritten sub-word. Besides that, an
image thresholding algorithm is proposed to convert the sub-images into binary based
on using fuzzy c-mean clustering method. Furthermore, the binary sub-images went

through proposed noise removal algorithm in order to remove undesired pixels. After



that, two groups of features are extracted from the handwritten sub-images. The first
features group that is used for modelsl includes structural, statistical, discrete cosine
transform (DCT) and proposed modified histogram of gradient (MHOGL1) features.
However, the second features group which is used for module2 includes proposed
MHOG2 and shape features. In addition, best classification results are obtained by
using support vector machine (SVM) classifier. An Arabic lexicon is proposed for the
first module to convert the classified classes into the Arabic editable text, and a writers’
lexicon is proposed too to assign the classified label into the desired writer.

In order to test the system performance, three Arabic handwritten databases are used,
which are AHDB database, IESK-arDB database and a proposed Arabic handwritten
database. The results obtained from the first module were 96.317% for AHDB, 82%
for IESK-arDB and 98% for the proposed database using SVM polynomial kernel. On
another hand, the results of the second module using the proposed handwritten database
was 85% for handwritten sub-word level and 100% for handwritten text level

approaches.
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