International Journal of Computer Science Trends and Technology (1JCST) — Volume 3 Issue 2, Mar-Apr 2015

RESEARCH ARTICLE OPEN ACCESS

English Scanned Document Character Recognition Using

NN and MDA
Ms. Pardeep Kaur 1, Ms. Pooja Choudhary !

ABSTRACT

documents.

In this paper use neural network for English scanned document character recognition to increases the performance
or accuracy of character. Most of the traditional system is not extensible enough. In neural network is very good
ability to recognize more character sets than initially defined. Neural network method makes hundred percent
perfect systems to identify and verification the characters as compared to conventional scanning process in devise.
The character recognitions technique is one of the most widely used for authentication of person as well as
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I. INTRODUCTION

Optical character recognitions has attracted research
in recent times and received extensive attention in
academic and production fields. The optical character
recognitions are important area in image processing
and pattern recognition. In India there are multi
languages and multi scripts are used, the eighteen
officials scripts and accepted and have hundred
regional languages. Today many researchers have
been done to scanned English documents for
character recognition for using various methods. The
OCR is used to developing algorithms for reading
text on the image taken by camera in reading
registration plates, reading scanned books and
scanned documents etc.

These algorithms for machine vision and artificial
intelligence for example neural network vectors
machine fuzzy classifiers etc. The OCR is mostly
used machine encoding text and that text can be
easily edited searched and can be processed in many
other ways according to requirements. It is also used
small size for storage in comparison to scanned
documents. Computerized processing to recognize
individual character is required to convert scanned
document into machine language encoded form.
There are two types of character recognition online
and offline optical character recognition. The online
optical character recognition is real time optical
recognition of characters. The online system obtains
the position of pen as a function of time directly

interfaces. Online scanned character recognition the
documents are capture and store in digital form via
different means. The special pen is used for
conjunction with an electronic surface. It is generally
accepted that the online method of recognition
handwritten text has achieved better result than its
offline counterpart. Offline character recognition the
typewritten and handwritten character is typically
scanned in form of a paper document and made
available in the form of a binary or gray scale image
to the recognition. The offline character recognition
is a more difficult and challenging task as there is no
control over the medium and instruments used.

Il. PROBLEM FORMULATION

Optical character recognition deal with the problem
of recognition optically processed characters. Optical
recognition is performed offline after the writing or
printing has been completed as opposed to on line
recognition where the computer recognizes the
character as they are drawn. The performance of
character recognition is depends upon the quality of
scanned documents. The pre-processing steps are
used to removing low frequency background noise,
normalization the intensity of individual scanned
documents. Several filter are use for reduces certain
image details enable an easier or faster evaluation.
The propose solution focus on applying Multilinear
Discriminant analysis algorithm and neural network
model for character recognition. The character to be
recognized is in the form of vector elements. The
main elements are in the form of 0 and 1 or -0 and -1.
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For existing algorithm there are several factors are
depends of character recognitions including;:-

e Need for better result

e Need for Increase performance and accuracy
for OCR

e Existing OCR is less accurate and need for
more enhancements

In documents scanning steps a scanner is used to scan
the documents. The quality of scanned documents
depends upon the scanner the scanner is high speed
and color quality is proper the accuracy of the
recognitions speed is very high. In the character
recognition process include several complex
algorithms are used. Some algorithms are previously
loaded templates and dictionary which are cross
checked with the character in the documents and
corresponding machine editable ASCII character.
The verifying of scanned documents is done either
randomly or chronologically by human intervention.

1. METHODOLOGY

The optical recognition using neural network is
basically in the field of research. To gain better
knowledge, techniques and solution regarding the
procedures we studied the various re-search papers
on previously OCR system. All these study helped us
with classifying our target goals. The character
recognition system involves many steps to
completely recognize and help to produce machine
encoded text. The computer recognizes the character
in the documents through a revolutionizing technique
called character recognition. There are various steps
are used for character recognition as: scanned
document Image, image acquisition , Image cropping
steps, scanned image pre-processing , segmentation,
Feature extraction steps and NN classification .

Image Acquisition

In Image acquisition, the optical character
recognition system acquires a scanned document
image as an input image. This image is acquired with
the help of scanner, digital camera or any other
suitable digital input device.

Pre-processing
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The pre-processing of image means applying a
number of procedures for image to improve the
accuracy of OCR like thresholding, filtering, resizing,
Thinning, smoothing, and Skeletonization etc. So that
successive algorithm to final classification can be
made simple and more accurate

RGB to Gray conversion
The scan image is true color (RGB) and this has to be
converted into a binary image based on a threshold
value of documents. In this conversion firstly
checking the dimension of test image by size ()if the
image is RGB image, then it is converted into gray
image by rgb2gray ()

If size (testlmg, 3) ==

Testlmg=rgb2gray (testimg)
To get a binary image, this RGB format image has to
be converted gray-scale format, and then by using the
threshold value found by Ostu’s method to used gray-
scale image is converted to binary image. The value
of pixel lies “between” 0 to 1 or “between” 0 to 255
depending upon its class.

Noise Reduction

The noise introduced by the optical scanning device
or the writing methods or writing instruments, causes
discount line segments, gapes in between lines, filled
loops and bumps etc.The distortion including local
variation rounding of corners, erosion, dilations also
problem for documents. The median filter is a
process that replaces the value of a pixel by the
median of gray levels in the neighborhood of that
pixel.

Thinning

The thinning is a morphological operation process
that is used to remove selected foreground pixels
from the binary images and thin the image to single
pixel width level. There are various standard
functions are now available in MATLAB for thinning
operation.

Smoothing

The objective of smoothing is to smooth shape of
broken and noisy input scanned document image.
The low pass filter is used for smoothing the image.
Some pixels are added in the image so that a smooth
shape may be obtained.
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Skeletonization

Skeletonization is used for thinning. It refers to the
process of reducing the width of lines like object
from many pixels and can be remove irregularities in
letters and in turn, makes the recognition algorithms
simpler because they have to operate on a character
stroke, which is only one pixel wide. It also decreases
the memory space required for storing the
information about the input scanned documents and
no doubt this process decreases the processing time.
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ig. 1 Image pre-processing steps

Segmentation

In the process of segmentation the image of sequence
of character is decompose large into sub images. The
main goal of segmentation is to simplify and change
the representations of an image into more meaningful
and easily analyze. The segmentation is mostly used
to line and curves etc. The segmentation is process of
assigning a label to every pixel to increases the
accuracy if recognition .The thresholding is simplest
method of character segmentation. This method is
used to convert the gray scale image into binary
image. This is called balanced histogram
thresholding.

IV. FEATURES EXTRACTION

The feature extraction is play very important role in
pattern recognition and image processing because
each character has its own different feature for each
image. The feature extraction is provided the needed
information of the pattern so that the task of
classifying the pattern is made easy by formal
procedure. The main goal of feature extraction is
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used to obtain the most relevant information from the
original data set and represent the information in a
lower dimensionality space. Some time the input data
to an algorithm is too large and also may be
redundant then the input data will be transformed into
a reduced representation set of feature .The term
feature extraction is transforms the input data into the
set of feature. To find the feature of character image
is very carefully. The feature set is use to extract the
needed information from the input data in order to
perform the task. In purpose system there are
following feature extracted for scanned character
documents:
Zoning: The character scanned image is divided
into n*m zones. The densities of the points or
some feature in different regions are analyzed
and represented.

Crossing and distances: The crossing and
distance is used for line segment in a specific
direction and count the number of transitions
from background to foreground pixels along
vertical and horizontal lines through the
character image and distances calculate .the
distance of the first image pixel detected from
the upper and lower boundaries of the image
along vertical lines and from the left and right
boundaries along horizontal lines.

Image cropping :The scanned image size is
very high and high resolution. So the size of the
input image must be decreases. The reduction is
done very carefully that the aspect ratio remains
same.

Orientation: The orientation is the angle in
between ranging -90 to 90 degrees between the
major axis and x-axis of the character that has
the same second moments as the region.

Area perimeter: The ratio of area perimeters are
obtained by dividing the number of non-zero
pixels in a character to the length of the
smoothest boundary.

Binariation of image: After gray scale
conversion they obtained matrix calculation is
very complicated because the elements in the
matrix cover from 0 to 255 and then we make a
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processing of binariation on image. The original gray
image is 0 to 255 are converted into binary image 0
to 1. After the preprocessing is to binaries’ the
scanned document image is converted into binary
image (black and white) having pixel value Oand 1.
The scanning image is true color and this has to be
converted into a binary image based on threshold
value. The Ostu’s method is used for this work for
the purpose of selecting the threshold and binnarizing
the gray scale image. The resulting image has 0 as
background pixels of the image and 1 as foreground
pixels of the image.

Ostu’s method

In image processing the Ostu’s method is used to
automatically perform clustering based image
thresholding or the reduction of a gray level image to
a binary image. In Ostu’s method we exhaustively
search for the threshold that minimize the intra class
variance and define a weighted sum of variances of
two classes.

o’o ()= o1 (t) 61 () + @2 () 62 (1)
Where the weights m; are probabilities of two classes
separated by a threshold t and o variances of
these classes.
The Ostu’s show that minimizing the intra class
variance and is the same as maximizing inter
class variance

o (1) = 6707 (t) - @1 () @2 (1) [ (1) - pa2 (D]

Which is expressed in terms of class probabilities ®;
and class means p; and the class probability wi(t) is
computed from the histogram t. While the classes
mean L is:

i () = [Zop () X ()] / 001

Where x (i) is the value at the center of the i
histogram. Similarly you can compute omega-2(t)
and M2 on the right hand side of the histogram for
bines greater than t and the class probabilities and
class can be compute iteratively.

Multilinear Discriminant analysis MDA

A MDA is an information processing paradigm that
is inspired by the information process system. The
novel structures of the information processing system
are main elements of MDA. It composed a large
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number of highly inter connected processing
elements working in union to solve specific problem.
A MDA is specific application such as character
recognition or data classification through learning
process system. The MDA is used multilevel inter-
related subspace can collaborate to discriminate
different classes. The MDA algorithm can avoid the
curse of dimensionality and solve the small sample
size problems. It is helpful to decreasing the
computational cost in the learning stage.

Where

Yi= XixiU1- - XkaUk-1Xks1Uks1 - < XnUn

Recognizes using neural network

The recognition of scanned documents is very
complex problem. In scan documents image character
has different size orientation thickness format and
dimensions. The neural networks play very important
role for character recognition. The recognize
capability of neural network to generalize and
insensitive the missing data would be very beneficial
in scanned documents. In this paper we can use
recognize for English scanned document using Feed
Forward Multi- Layer Perceptron network with one
hidden layer has been used. For training scanned
document back propagation algorithm has been
implemented.

Multilayer perceptron network algorithm:
Multilayer perceptron network with the BP
algorithms have been applied to various type of
problem. We used to recognize purpose for in this
paper two layer perceptron on hidden layer and one
output layer has been used.

In MLPN with back propagation training network
algorithms the calculation and procedure as follow:

Fj (x)=1/ (1 + e—net) and net = Awljoi

Where the Dpk and Opk are desired and actual values
of the output unit k and training pair p. Updating the
weight is achieved by using following formulas:

Wij(n+1) = Wj; (n) +AWj; (n)
AWU (Il) =T]6Xj+(l (Wij (N) -Wij (n—l))

Where J is the learning rate Wij(n) is the momentum,
Wij(n) is weight from hidden layer node i from an
input to node j at nth iteration Xi is either the output
of unit i or is an input and x j is an error term for unit
J-
Aj=0;(}; - 0) (D;- O)

The unit j is an internal hidden unit.
Then

Aj=0; (I - Oj) Z8,gW
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Edge Detection Algorithm

The edge detection in the binaries image is done
using sobel technique. After locating the edge the
image is dilated and the holes present in the image
are filled by using sobel technique. This operation
performs in the last stages to produce the pre-
processed image suitable for segmentation and
improve the accuracy of optical character
recognition. There are number of research have been
used a Gaussian smoothed step edge as the simplest
extension of the ideal step edge model foe modeling

Fig 3 Load the scanned document image

the effects of edge blur in practical application. Then 1. Load an input scanned document image
one-dimensional image f which has exactly one edge 2' Select character from the input image '
placed at x=0 may be. 3. Find edge using edge detection algorithm for

_— . input image.
flx)=—lerf (E) +1)+10 4. The pre-processing can be done in next
stage first we remove noise then convert it
into binary image.
5. At last the feature extraction will be done by
li= lim f(x) using pattern matching and the pattern
A== match with the data base.

6. Finally we character recognize by using NN
And the right of the edge it is: and MDA.

The edge the intensity value of left side is:

1= i /)

The blur scale parameter ¢ is called the edge of

image.

V. EXPRIMENTAL RESULTS £ though this life fades away
and all mortal bodies decay

Character recognition using NN and MDA You will forever be my beloved

my immortal betrothed

my enduring flame

Fig .4 Inputs images and total
number of character

Fig. 2 recognition using NN and MDA
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