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Abstract

Early childhood development includes several areas such as physical,
social, linguistic, and cognitive. Cognitive factors are important since most learning
involves thinking and remembering. Language development is also important
because it helps children communicate with their environment and interact well.
Thus, children should receive adequate stimulation while growing and developing.
Because early childhood cognitive and language development requires abstract
thinking, an interesting medium can stimulate it. Therefore, an application was
designed to teach Arabic to early childhood learners, through a computer application
using deep learning algorithms and system interfaces using Visual Studio C#. This
application is directed to kindergartens, especially those that use modern technology
to educate children aged five (KG3).

This thesis focuses on the automatic recognition of Arabic speech, also
known as Arabic Automatic Speech Recognition AASR, as well as the handwriting
recognition of Arabic and English letters, in addition to Arabic and English numbers.
For the purpose of extracting the features of the sound, the Mel-spectrogram
algorithm and Mel-Frequency Cepstral Coefficient MFCC algorithm are used.

Learning new features and classifying data are some of the most important
applications of a convolutional neural network (CNN). CNN is improving its
performance in Automatic Speech Recognition (ASR). In addition, it can also
improve its performance in automatically recognizing handwriting letters and
numbers.

After setting the CNN model through its steps using an Arabic alphabet's
pronunciation, some modifications were made to the dataset by adding some noise
and shifting the sound back and forth in time. According to the reports, the level of
accuracy that can be achieved using the CNN Mel-spectrogram algorithm was
relatively higher than the level of accuracy in the case of using MFCC as a feature
extractor, it achieved (86.5% and 84.63%, respectively) when tested with Arabic
alphabet sounds.

As for the automatic handwriting recognition, some modifications were
made to it by rotating the shape clockwise and anticlockwise and minimizing the
shape, and there are some enhancements that will be mentioned in detail in the third



chapter. Accuracy is determined using the same CNN model used in classifying
sounds, with an accuracy of 92.05% when tested with handwriting Arabic letters, an
accuracy of 99.6% when tested with handwriting Arabic numerals from the internet,
and an accuracy of 100% when tested with handwriting Arabic numbers (collected
by personal effort), an accuracy rate of 94.67% when tested with handwriting
uppercase English letters, an accuracy of 92.18% when tested with handwriting
small English letters, and an accuracy of 99.53% when tested with handwriting
English numbers. where the highest results were chosen in all experiments.
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