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Abstract—Image processing encompasses a large range of
techniques which are used in a very wide range of applications.
Handwritten Recognition is an emerging field in the pattern
recognition. Documents which are scanned may contain
unnecessary information or some translation of the document
or de-skew should be performed in order to process the
document further. The main objective of the paper is to explain
about the importance of the preprocessing steps for the Optical
Character Recognition. For the development of OCR for any
language, preprocessing step is necessary.
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I. INTRODUCTION
Optical Character Recognition (OCR) is the

electronic conversion of scanned images of the handwritten
or printed text into machine encoded text.

There are two types of character recognition. They
are Offline and Online Handwriting Recognition. Off-line
Handwriting Recognition is the technique which involves the
automatic conversion of text in image to machine code
which can be used within computer and text processing
applications. On-line Handwriting recognition is the
automatic conversion of the text which is written on a PDA
and the sensor is used to sense the pen-tip movements.

As compared with printed character recognition,
handwritten character recognition (HCR) is still a
challenging task due to the following factors:

¢ Individual styles of writing,
Speed of writing,
Size of letters,
Physical and mental condition of the writer,
Overlap of letters etc.

Again the physical devices those are used during
recognition also affect the recognition rate such as the
acquisition devices, pen width, pen ink color, etc [2].
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The following are the steps of the Optical Character
Recognition (OCR): Preprocessing, Feature Extraction,
Classification.

A. Off-line Handwriting Recognition

Handwriting is different for each persons and it
may differ according to his/her situation. Hence, recognition
of the handwritten character is very difficult when compared
to on-line characters. There is no OCR that supports
handwriting recognition [3].

B. On-line Handwriting Recognition

Pen or Stylus is used for writing the character on
the PDA screen. These characters are then converted into
machine readable form. This is not much difficult to
recognize when compared to off-line character recognition
[4].

Both the on-line and the off-line character recognition
contain the following steps:

® Preprocessing
e Feature Extraction
e (lassification

II. PREPROCESSING

The process of enhancing the image, which should
be used for further processing, is called preprocessing.
Preprocessing is the major step in handwriting recognition
system.

Noise in a document image is due to poorly
photocopied pages. Median Filtering [7], Wiener Filtering
method [8] and morphological operations can be performed
to remove noise [5]. Median filters are used to replace the
intensity of the character image [6], Where as Gaussian
filters can be used to smoothing the image [9].

The initial images which we tend to use contain
some information which is not necessary for the next step
which is feature extraction. The images which are scanned
may also contain noises.

The scanned images not only have noises which are
inbuilt within it, but also the noise may be during the
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scanning of that image. So the noises and the unwanted
information should be removed from the image.
Preprocessing is not the single step rather it contains
sequences of steps. They are

Binarization
Normalization
Sampling
Denoising
Thinning

=

. Binarization

The conversion of the grayscale image to black and
white is called binarization. Binary images are also called as
Bi-level or two-level. First, the original RGB image should
be converted to grayscale and then the image is converted to
black and white image. Most of the OCR packages work on
the binarized images.

The conversion is possible because of the threshold
values and the values which are higher than the threshold are
white and the values which are lower than this threshold are
black. Otsu’s method is used to perform threshold based on
cluster i.e. from gray level image to binary image.

The threshold value 0.5 yields better for all type of
images. The laser printer, fax machines can handle the
binarized images.
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Figure.1. Conversion of the Original Image to Binary Image
B. Normalization

The process of changing the intensity value of the
pixel to the range of [0,1] is called normalization in image
processing. The conversion of various dimension images
into fixed dimensions is also called as normalization.
Normalization is used in digital signal processing [10]. The
matrix values of the image can be normalized along the
column and row using the normc and normr commands in
Matlab. Further, complications during feature extraction are
removed if normalization is done in the earlier stages.

Normalization along the row:

nm=[14;54];
normr(nm)

ans =

0.2425 0.9701
0.7809 0.6247

Normalization along the column:

nm=[14;54],
normc(nm)

ans =

0.1961 0.7071
0.9806 0.7071

C. Sampling
Discretization of analog signal is called sampling. The

smallest element which is the result of discretization of the
space is called pixel.
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Figure.2. Sampling applied to the character

The process of selecting the subset of individuals
from the large sample of population and examining those
samples, can generalize the results to the whole population.

Examples

e Conducting a poll to predict the winner of an
upcoming election.

¢ Inspecting a sample of parts to determine if the entire
lot meets requirements.

One main advantage of the sampling technique is
that it saves much time and it is very reliable.

D. Denoising

Digital images are prone to a variety of types of
noise. There are several ways that noise can be introduced
into an image. For example:

e If there is scanned image then there will be the noise.

e During the electronic transmission of image, the
noise can be introduced.

a. Salt and Pepper Noise
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This type of noises is present in many of the
images. This noise can be removed by using Medfilt2 in
Matlab. In this paper, Salt and Pepper noise is manually
added to the image and medfilt2 removes those noises and
the noise which is actually present in the image. But there is
no noise in the image. Figure.3(a) and (b) shows the noise
removal using ordfilt2 and medfilt2.

oo [o]EE
Fil Ed Vie Inst Toc Desk Wind He v

EE EIRIRY A

o [oE2E
Fil Ed Vie Inst Tor Desk Wind He v

EE DIRIRY A

B rigued =&

Fil Ed Vie Inst Toc Desk Wind He %

WL EYLIRY A

Figure.3 (a) Removal of noise from the Tamil character using Ordfilt2

(o3 | HAquet =/

Fil Ed Vie Insi Toc Desk Wind He ¥

Ogde|h|%e-

@ Mg
Fil Ed Vic Ins Toc Desk Wind He »

u Figure2

Fil [d Vie Inst Toc Desk Wind lle »

Ugde|h|%a- » Ddde|[hRA4 7

Figure.3 (b). Removal of noise from the Tamil character using Medfilt2
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Figure.4. Removal of noise from the sample image using Ordfilt2

The Figure.4 shows the output using Ordfilt2. The
original image is converted into grayscale. The salt and
pepper noise is added manually to the gray scale image and
the noise which is actually present in the image is removed.
But for the input image here used does not have any salt and
pepper noise.

The noises filtered using median filter gives the
best output when compared to the ordfilt2. The Figure.3(a)
does not show any image; actually it erases the entire image.
Here, Figure.5 shows one sample image with salt and pepper
noise is taken to show the noise removal strategy.
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Figure.5. Noise Removal for the character using Ordfilt2

Medfilt2 gives the exact result when compared to
wiener filter. The Figure.6 shows the output for wiener filter.
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Figure.6. Removal of noise using Medfilt2 to sample image

The result shows that the noise is added using
Gaussian and it removes some noise which are inbuilt in the
image. The Figure.7 represents the noise removal using the
wiener filter.
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Figure.7. Gaussian noise added and the noise removal using Wiener Filter

The Figure.8 shows the noise removed by imfilter,
the noise is added manually using gaussian noise. Imfilter
performs well when compared to wiener filter.
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Figure.8. Gaussian noise is added and the noise is removed by imfilter

1. Thinning

Thinning is a pre-process which results in single
pixel width image to recognize the handwritten character
easily. It is applied repeatedly leaving only pixel-wide linear
representations of the image characters [1]. Figure.9 shows
the thinning process.
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Figure.9. Thinned Image
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