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Abstract— The Artificial Neural Network (ANN) is an
information processing paradigm. The important element of
this paradigm is the novel structure of the information
processing system. These days, handwritten character
recognition is a difficult problem due to the great variations
of writing styles, different size of the characters, etc. OCR is
a technology that enables you to convert different types of
documents. For e.g. scanned paper documents, PDF files or
images captured by a digital camera into editable and
searchable data. The whole process of recognition includes
segmentation of characters into line, word and characters.
While the other part include recognition through feed forward
neural network. Basically, for an offline handwritten
alphabetical character recognition system using multi-layer
feed forward neural network, a method of feature extraction
along with the data to train the artificial neural network is
used.
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I. INTRODUCTION

With recent widespread application of computers and
multimedia technologies, there is a demand increasing to
create a paperless environment. Paper environment i.e.
handwriting recognition, which is undoubtedly one of the
most challenging areas of pattern recognition. Character
recognition is the mechanical or electronic conversion of
paper environment into machine-encoded text. Character
recognition is one of the most successful applications of
neural network technology. It is usually abbreviated to
optical character recognition or shortened OCR. This OCR
allows for automatically recognizing characters through an
optical mechanism. It is capable of recognizing both
handwritten and printed text. Its performance can be judged
based on the quality of the documents and the camera being
used to capture the raw image. OCR system is so designed
that it processes images with contain more text with very less
number of graphic elements.

Il. PLATFORM FOR OCR

Tesseract is chosen as the engine of the OCR because of its
widespread approbation, extensibility, flexibility, its
community of active developers, and the fact that it works out
of the box. To carry out the character recognition, the
application has to go through two important steps i.e.
Segmentation and Feature extraction.

I1l. HISTORY OF TESSERACT

Tesseract is an open source optical character recognition
engine. It was developed at HP in between 1984 to 1994. It
was modified and improved in 1995 with greater accuracy. In
late 2005, HP released Tesseract for open source, which is
now available at. It is highly portable. It is more focused
towards providing less rejection than accuracy. Currently

only command base version is made available. As of now
Tesseract version 3.01 is released and available for use. HP
never used it. Now it is developed and maintained by Google.
It provides support for various languages.

IV. PHASES INVOLVES IN OCR CONSTRUCTION USING
NEURAL NETWORK

In this section we will describe the overall architecture of text
recognition system. A text recognition system receives an
input in the form of image which contains some text
information. It deals with input and gives output in editable
format i.e. in professional language electronic format.
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A. Image Acquisition:

Performing image acquisition in optical character recognition
is always the initial step in the workflow sequence. Because,
without an image no processing is possible. Image acquisition
in image processing is normally defined as the action of
retrieving an image from some source. Usually a hardware-
based source, so it can be passed through whichever
processes need to occur afterward. OCR system uses camera
to capture images of document. This is nothing, but called as
the process of scanning. In short we can say that scanning
makes original document as digital image. Scanning is a
process of converting paper documents such as letters, forms,
receipts, contracts or other documents into digital copy which
can be easily integrated as a part of document database in
home/office computers or may be added to a central database.
In short, we can say that scanning converts original document
into digital image.
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B. Preprocessing:

The paper document is generally scanned by the optical
scanner and is converted into the form of a picture. A picture
is the combinations of small picture elements which are also
known as pixels. At this stage, we have the data in form of
image and this image can be further analyzed to retrieve the
important information. To improve quality of the input
image, some operations on it are performed such as Noise
removal and Normalization.

1) Noise Removal:

Noise removal is considered as one of the most important
process. Due to this quality of the image will increase and this
will affect recognition process for better text recognition in
images. This results in the generation of more accurate output
by the end of the text recognition processing.

2) Normalization:

Normalization is also one of the important pre-processing
operations for text recognition. The normalization is applied
to obtain characters of uniform size, slant and rotation.

C. Text Recognition Module:

This module is used for text recognition in output image of
pre-processing model and gives output data which are in
computer understandable form. This module use technique
such as Segmentation, Feature Extraction and Classification.
1) Segmentation:

In the segmentation process, an image of sequence of
characters is decomposed into small or sub images of
individual character. The pre-processed input image is
divided into isolated characters with the help of number
assigned to each character using a labeling process. This
labeling provides information about the number of characters
in the image. Each individual character is uniformly re-sized
into pixels.

2) Feature Extraction:

The process of retrieving the most important data from the
raw data is known as feature extraction method. Here, the
most important data means that’s on the basis of which the
characters can be represented accurately. To store the
different features of a character, different classes are made.
There are many techniques used for feature extraction like
Principle Component Analysis (PCA), Linear Discriminate
Analysis (LDA), Independent Component Analysis (ICA),
Chain Code (CC), zoning, Gradient Based features,
Histogram etc.

3) Classification

The process of classification is of identifying each character
and assigning them to the correct character class, so that texts
in images are converted into computer understandable form.
This process uses extracted feature of text image for
classification. In this, input to this stage is output of the
feature extraction process. Classifiers check the input feature
with stored pattern and find out best matching class for input.

D. Post-Processing Module:

The output of Text Recognition Module is in the form of text
data which is understand by computer. So there is need to
store the text data into some proper format such as text
document i.e. Notepad or MS-Word for farther use like for
Editing or Searching in that data.

V. APPLICATIONS OF OPTICAL CHARACTER RECOGNITION

Optical character recognition has multiple research zones but

the peak mutual zones are as following:

1) Data Entry: In this area, this technology is used for
entering a huge amount of data not accesses able to most.
Officially such technologies were applicable in banks.
The systems are described for only reading fixed
characters, numbers & some special symbols. They are
intended to read information such as account number,
customer’s identification, article numbers, amount of
money, etc.

2) Text Entry: The second branch of this technology is that
of OCR is for text entry, mainly used in office
computerization. These technologies are usually used to
pass in large amounts of typescript. These page readers
have direct key-input & electronic exchange of data as
strong opposition.

3) Blind and visually impaired persons: The scientist in the
beginning of research wanted to build a device which
would read text load in order to make it easy for blind.
At the end of this research scientists made flatbed
scanner which is most commonly known as document
scanner but it could convert the hardcopy into image
format.

4) Legal department: In the lawful industry, there has also
been a momentous work to digitize paper documents. In
order to save space and reduce the need to go through
boxes of paper files, documents are scanned and entered
into computer records. OCR further simplifies the
process by making documents text which can be easily
search, located and work with once in the database. Legal
experts now have fast, easy access to a vast collection of
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documents in electronic form, which they can find
simply by inputting in a small number of keywords.

5) Merchandising Industry: Bar code recognition
technology is also linked to OCR. We see the use of this
technology in our common day use.

VI. CONCLUSION

This paper carries out a study of handwritten character
recognition using Artificial Neural Network which gives a
useful method for the recognition of handwritten characters
to a great extent. At the current stage of development, the
technology has the ability to yield excellent results but not
better. It gives around 85% of accuracy. Artificial neural
networks are commonly used in OCR to perform character
recognition due to their high noise tolerance.
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