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Abstract

The process of handwriting recognition is one of the most important
challenges that researchers face to obtain high-accuracy results. The purpose behind
these challenges is that it is needed in several areas used for processing digital
documents, such as checking files, data entry, digital libraries, extracting data from
cheques and tax papers, etc. The traditional handwriting recognition process works
to recognize letters in every single word, but the recognition of the whole word
process is much better compared with the recognition of letters separately. In
addition, connecting words is one of the most difficult situations a handwriting
recognition system may encounter. In this paper, we propose an algorithm that uses
a hybrid (CNN & RNN). It will sequentially read all letterings and this is what makes
it distinctive because it deals with different image dimensions (such as the word)
and does not require identification of these letters that are inside the image at the
training stage, because it can process this photo directly. All of these features in
CRNN make it one of the best ways to read and distinguish sequential data because
we will not have to hash the sequential characters, but the algorithm will do the
feature extraction and distinguish the sequential characters. It is known that one of
the significant portions needed to build a robust and high-accuracy model is to
provide sufficient data to train this model so that it can distinguish and predict
different patterns accurately. We used the [AM dataset, which is one of the largest
databases related to handwriting. There is also preprocessing applied during these
processes, but one of the most important preprocessing that was focused on is that
where applied on the input image (the word) because it should match the images that
were used to train our model. Using this efficient method and big data, a program
was built to read the image consisting of a set of lines. Where the program detects
each line separately, identifies it, breaks it into words, and enters these words into
the trained model to distinguish all the words in these lines in a sequential manner.
Different models have been trained on several stages with different data and with
more than one optimizer to take into account the most appropriate models that will
be ready and able to predict various patterns. The results showed that the error rate
of the trained model for the metric Character Error Rate (CER) is 4.53 and Word
Error Rate (WER) is 8.4. The proposed model achieved a higher accuracy of 95.47
in the processes of discrimination and handwriting recognition.



