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Abstract

Handwriting recognition is a significant application in the field
of pattern recognition, and it has a wide range of usages where the goal
1s the recognition of digits, alphabets, words, and other characters. The
clear benefit of deep learning architectures like convolutional neural
networks (CNN) is the automatic feature extraction from the data rather
than hand-engineered features. In this work, deep learning based on a
CNN was employed to perform recognition of computer science
vocabulary. The model works as an offline electronic dictionary by
recognizing the word that is written and presenting a simple explanation
of it. The model is constructed and validated using our previously
produced handwritten Computer Science Vocabulary Dataset
(HCSVD). The dataset contains the handwritten vocabulary chosen
from a dictionary of computer science and engineering and it includes
27682 images for 500 different classes, 120 different students in the
College of Engineering participated in the data gathering. They were
asked to fill out a certain form printed on A4-sized paper with the terms
from a predetermined vocabulary set. Each word has been written 55-
60 times. After building the dataset the preprocessing was done. The
preprocessing stage has many phases that contribute to enhancing the
images and making them clearer which include converting the image to
grayscale, filttering with stretched contrast ,and resizing to the standard
size. The proposed CNN model has been evaluated and trained using
three different optimizers: Adam, SGD with momentum, and
RMSprop. The results showed that SGD with momentum gave the best
results in both accuracy and time consumed. The highest accuracy of
0.98 1s obtained with a learning rate of 0.001, batch size of 32, and data
splitting of 80: 20. The proposed model also showed good performance
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in terms of accuracy and time compared to the Alexent model which is
a pioneering CNN that 1s mostly employed for tasks involving image

recognition and classification.
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