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Abstract— Construction of an Optical Character
Recognition (OCR) model for handwritten documents poses
many challenges, the most prominent of them being dataset
collection, character segmentation and classification. In this
paper we recognize individual characters from multi
language handwritten documents. We take Malayalam and
English for recognition. Our approach has five stages,
preprocessing, line detection, word detection, character
segmentation and classification. First extract individual lines
from the document then words from each line, and then
characters from each word. Masking is performed to tackle
the overlapping of character bounding boxes due to skewed
lines and the presence of diacritics. The segmented
characters fed to ANN model for recognition.
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. INTRODUCTION

Commonly handwritten document contains different
languages in same document so Optical character
recognition system (OCR) with multiple language character
recognition is more suitable for handwritten document. We
considered Malayalam handwritten document, it mainly
contains Malayalam and English. The overwhelming
volume of paper-based information on companies and
offices challenges their ability to manage documents and
records. Since computers can work much faster and more
efficiently than human. It is used to perform many of the
tasks required for efficient document and content
management. But computer knows only alphanumeric
characters as ASCII code. So computer cannot distinguish
character or a word from a scanned image. In order to use
the computer for document management and automatic
sorting of mails etc., it is required to retrieve alphanumeric
information from a scanned image. OCR allows us to
convert a document into electronic text, which can edit and
search etc. It is hard to find a complete optical character
recognition which recognizes all characters perfectly. Multi-
Language OCR lacks an efficient algorithm. Even in the
printed character domain, a very few advancement has been
made for this language.

In literature [1], Rakesh kumar et al. have proposed
single layer neural network based approach for HCR to
reduce training time. Characters are written on A4 size
paper in uniform box. Segmented characters are scaled to 80
X 80 pixels. Each 0 is replaced by -1 for better training.
Hassiba Nemmour et al. [2] had taken care of handwritten
Arabic word recognition. Two approaches for word
recognition such as analytic and holistic approaches are
explained.

Amritha et al. have discussed freeman code based
Malayalam online handwritten character recognition in their
literature [3]. It is also known as chain code. Chain code is
widely used features for character recognition. Chain codes
are the directional features.

Nusaibath C et al. [4] in offline handwritten
character recognition the input image is acquired by digital
camera and scanner. Pre-processing is done to correct the
input image, binarization and skeletonization is used for this
purpose. Jomy John et al. [5] propose a handwritten
character recognition system for Malayalam language.
Gradient and curvature are calculated in feature extraction.
Directional information from the arc tangent of gradient is
used as gradient feature. Saidas S R et al. [6] have proposed
the use of Curvelet transform and neural network for the
recognition of handwritten Malayalam character.

John Colaco et al.[7] present a different approach
for design and implementation of text to Speech system for
English and Konkani language using image recognition
technology (Optical Character Recognition) and to develop
a cost effective text image to speech conversion system
using MATLAB. Priyanka Jose et al.[8] have proposed text-
to-speech system for Malayalam using by tools available in
matlab. This paper explores text to speech system with
Optical Character Recognition (OCR), where spoken
utterances are automatically produced from text.

Il. GENERAL OCR SYSTEM

Optical character recognition (OCR) is the conversion of
scanned or photo images of typewritten or printed text into
machine-encoded/computer-readable text. A typical OCR
system consists of several components. In Fig 2.1 a common
setup is shown
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Fig. 2.1: Block diagram of typical character recognition
system

Image scanning, pre -processing, character
extraction, recognition are the major steps involved in
character recognition. The first step in the process is to
digitize the document

Optical scanners are used to digitize which
generally consist of a transport mechanism plus a sensing
device that convert slight intensity into gray-levels. Image
scanning is done to get the digital form of character on a
page or paper, usually the scanning is done at a minimum of
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300 dpi resolution. The resolution at which the scanning is
done plays a crucial role in accuracy of character
recognition. The image resulting from the scanning process
may contain a certain amount of noise. Depending on the
resolution on the scanner and the success of the applied
technique for thresholding, the characters may be smeared
or broken. Some of these defects will later cause poor
recognition rates. These noises can be eliminated by using a
pre- processor and we can smooth the digitized characters.
Pre- processing is done to enhance the scanned images, by
using binarization, Noise removal, skew correction etc.

At Character recognition phase, first the line is
extracted and word is extracted from detected line of the
scanned handwritten document. Usually the horizontal
projection method and vertical projection methods are used
for extracting line and word in a document. But in this work,
a robust segmentation algorithm is used to extract each line
and word. In order to detect each character, connected
component labelling is used

First, confirm that you have the correct template for
your paper size. This template has been tailored for output
on the A4 paper size. If you are using US letter-sized paper,
please close this file and download the Microsoft Word,
Letter file.

I1l. PROPOSED SYSTEM

Using a new feature extraction technique, we have designed
a hand written Malayalam document recognition system
which is capable of successfully recognizing handwritten
document containing infinite number of lines and words. A
robust segmentation method also used in this system. Neural
network is used for character recognition, so it will be able
to recognize document containing different font. Also this
system uniquely differentiates the similar looking characters
and avoids the problem of database complexity that
occurred in previous character recognition approaches. We
have used an offline character recognition system for our
approach. As depicted in Fig.3.1 the steps of the proposed
system are as follows

A. PRE-PROCESSING

Pre-processing was used to normalize the samples so as to
solve the Scanned image usually suffers from noise, usually
Gaussian noise and salt and pepper noise. Preprocessing is
done to suppress the effect of noise and to enhance quality
of scanned images.

Pre-processing was used to normalize the samples
so as to solve the above mentioned Scanned image usually
suffers from noise, usually Gaussian noise and salt and
pepper noise. Pre-processing is done to suppress the effect
of noise and to enhance quality of scanned images.
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Fig. 3.1: Block diagram of propoded system

The next step of pre-processing is binarization. The
filtered scanned image is a Gray scale which has 256
intensity levels, which is converted to binary image having 2
level intensity ie., white and black image using Ostu’s
global threshold method. A fixed threshold is used, where
gray-levels below this threshold is said to be black and
levels above are said to be white. Fig.3.2 shows the binary
image after Global thresholding method.
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Fig. 3.2: Image after gray thresholding
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Fig 3.2 has some unvantaed white dots this dots are
removed using morphological filtering. Fig 3.3 shows the
image after preprocessing
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Fig. 3.3: Preprocessed image

B. LINE EXTRACTION

Algorithm for line detection from the preprocessed image is

shown bellow

1) Find out the maximum value of each row of the
inverted image to be recognized.

2) Then find out the location of starting row and ending
row by using corresponding change in intensity values
from0Otoland1toO.

3) Repeat the process on entire image.

4) The above steps will return a matrix with two columns
(starting location of row and ending location of row)
and size of the row gives the number of lines in the
image.

5) By using the content of the matrix, extract each lines
from the handwritten document.
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Fig. 3.4: Extracted lines
Fig 3.4 shows extracted lines from processed

image.
C. WORD EXTRACTION

After finding a particular line individual
separated. This is done by vertical scanning
Algorithm:

words are

1) Find out the maximum value of each column of the
individual line of the image to be recognized

2) Then find out the starting and ending location of the
gap(spacing between words) by using the corresponding
change in intensity values from 1 to 0O and 0 to 1

3) Find out the average gap of the image.

4) Fix a threshold value for gap. It is the sum of average
gap and some error value(tolerance).

5) Find out the starting and ending location of gap
corresponding to the width greater than threshold.

6) The above step returns a row matrix with number of
words in each line is given by length of the matrix
divide by 2.

7) Word can be extracted by using the content of matrix.
Extract each word by using starting and ending location
of gap

Fig 3.5 shows extracted word from line extracted
image.

D. CHARACTER EXTRACTION

Once the words are segmented then individual characters are
segmented. Characters are extracted using connect
component labeling. One of the best methods for the
separation of combinational letters is labeling the image.
Labeling is done by the four and eight connected pixels of
an image. The connected component is done only for a
binary image with pixel varies form ’0’ and ’1 ’. The
labeling process will be done for the connected components
for the value 1’ . So the image is converted to complement
image, where the back ground will be black and foreground
will be white. Finding the connected component in a binary
image returns the characters in that image. Connected
components labelling scans an image and groups its pixels
into components based on pixel connectivity, i.e. all pixels
in a connected component share similar pixel intensity
values and are in some way connected with each other. Once
all groups have been determined, each pixel is labelled with
a gray level according to the component it was assigned t0.8
point connectivity is used to extract characters.

(L

Fig. 3.6: Extracted character

E. FEATURE EXTRACTION

Selection and Feature extraction can be defined as extracting
the most diplomat information from the raw data, which
reduces the within class pattern variability while enhancing
between class pattern variability. For this reason, a set of
features are extracted for each.

Feature extraction is the most important step in
Character recognition. Feature extraction is a special of
dimensionality reduction. Feature extraction reduces amount
of resources required to describe a character.
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Multi-Language handwritten character recognition
is very challenging task due to wide variety of character set.
So the selection of features set is very important. In this
project, a new feature extraction method is used for Multi-
Language characters. Both region properties based features
and hog features are used for training. In order to extract
hog features, first the image is decomposed by using
Daubechies wavelet. Then take hog features from the
approximate coefficient of that image and ignore the coarse
coefficients. Based on region properties, here take 9
different shape measurement features

F. CHARACTER RECOGNITION USING ANN

After feature extraction, next step is to character
recognition. Character recognition is done using a multi-
layer perceptron. Before neural network is used for
recognition it has to be trained properly with character
database. After neural network is trained features from the
character to be recognized are given to the input of the
neural network. From the previous training experience, the
neural network will classify the character to one of 56
character.

An artificial neural network (ANN), usually called
neural network (NN), is a mathematical model or
computational model that is inspired by the structure and/or
functional aspects of biological neural networks. A neural
network consists of an interconnected group of artificial
neurons, and- it processes information using a connectionist
approach to computation. In most cases an ANN is an
adaptive system that changes its structure based on external
or internal information that flows through the network
during the learning phase. An artificial neuron is a device
with many inputs and one output. The neuron has two
modes of operation, the training mode and the using mode.
In the training mode, the neuron can be trained to fire for
particular input patterns. In the using mode, when a taught
input pattern is detected at the input, its associated output
becomes the current output. If the input pattern does not
belong in the taught list of input patterns, the firing rule is
used to determine whether to fire or not. Fig. 3.7 shows the
Different layers of neural network

Qutputs

Hicden layer

Fig. 3.7: Different layers of neural network

IV. RESULTS & CONCLUSION

Text reading system has two main parts: image to text
conversion and text to voice conversion. Image into text and
then that text into speech is converted using MatLab. The

experiment is done using Matlab R2016a on a computer
having Intel i5 processor and 4 GB RAM. In the experiment
trained the network using 40 samples of each 56 classes and
a total of 2240 (40 x 56) samples The trained network is
tested using 10 samples of each 44 classes. The proposed
method is tested on a set of 10 unconstrained malayalam
document images. These images include document collected
from persons having different handwriting styles and fonts.
Neural network used are feed forward net with logsig
activation function at hidden and output layer as in Fig. 4.1.
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Fig. 4.1: ANN training
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Fig. 4.2: Detected Text File

V. CONCLUSION

This thesis gives an approach for converting text image of
handwritten malayalam document both into readable text
and then converting this text into speech using optical
character recognition and text to speech technology. By this
approach People with poor vision or visual dyslexia or
totally blindness people will able to read text loud. In this
work, image into text and then that text into speech is
converted by MATLAB. The proposed feature extraction
method can uniquely differentiates the similar looking
characters .Text detection followed by recognition using
supervised feature learning algorithm not only improves
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accuracy but also increases speed of the system. A graphical
user interface is also created for the proposed system using
Matlab The recognized character is saved as text in notepad
file. Microsoft Win 32 SAPI library has been used to build
speech enabled applications, which retrieve the voice and
audio output information available for computer. The
overall accuracy of the system is 90%.This system had dealt
with huge set of malayalam characters, rather than a subset
of it.
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