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Offline Handwritten Devanagari Script
Segmentation
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Abstract— The process of segmentation is a vital part in any script/character recognition technique. Devanagari is mostly useful Script in
India for number of officials and banking applications. Segmentation of Devanagari script is difficult because of presence of large character
set which include vowels, consonants, compound characters and modifiers. This paper focus on the line, word, character segmentation of

handwritten Devanagari script for efficient script recognition.

Index Terms— Handwritten Devanagari Script, binarization, line segmentation, word segmentation, character segmentation, connected

component, projection profile.

1.INTRODUCTION

Segmentation of handwritten script is very important task for
post processing of handwritten script recognition.
Segmentation is important to improve the accuracy of
handwritten script identification, since recognition system is
heavily depends upon segmentation phase. Segmentation
means to subdivide a handwritten script image into a particular
part such as line, word or character. Basically in the
segmentation approach it has been tries to extract a specific
part of handwritten Devanagari script document images. The
large variation in handwriting style of the script makes the task
of segmentation quite difficult.

2 LITERATURE REVIEW

The process of segmentation having immense importance in
the handwritten script recognition. Therefore an ample study of
research outcome in related segmentation field was surveyed.
A method of contour code feature based segmentation has
proposed by Brijesh Verma for handwriting recognition ,where
he used rule based segmentation for the improvement of
handwriting recognition[1]. A segmentation approach
proposed by Singh B, Gupta N,Tyagi R, Mittal A, Ghosh D,
uses profiling based method which uses the vertical and
horizontal density of black pixels along an axis[2]. In [3] Das,
Reddy, Govardhan, Saikrishna proposed algorithm based on
connected components and projection file. The segmentation
algorithm in [4] proposed by Xia Liu and Zhixin Shi uses chain
code representation character stroke and segmentation is
done by splitting and grouping the contours. A segmentation
technique over overlapping line of uniform size text on non
headline based for distorted Tamil scripts done by Gandhi R.1,
and Dr. lyakutti K [5].
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A Support Vector Machine based algorithm for segmentation of
handwritten Devanagari script is proposed by Agrwal G,
Mukerjee A, Kumar N in [6]. A method for line segmentation of
handwritten Hindi text has proposed by Garg N.K., Kaur L.,
Jindal M.K. in [7]. The work proposed in this paper is modified
version of their previous proposed method with some
assumptions related with the consonant height, maximum
height of consonant and lower modifiers and skew between
two lines in a text. Pal and Dutta [8], also used the stripe
based partial projection based method with water reservoir
concept for line segmentation of Unconstrained Bangla
Handwritten text. Water reservoirs are used to determine the
height of the character. The method of graph cut proposed by
Jawahar, Kumar, Namboodiri [9] requires a priori information
about the script structure to cut. Shoba,Rajasekharan Sagar
propped a method based on projection method for Kannada
script document segmentation [10]. In projection based
method horizontal projections of the pixels are used to
segment the text into lines. This method is suited for straight
lines or easily separable lines only. This method is modified by
some researchers using partial projection method [11]. The
input text is divided into vertical stripes and horizontal
projection of each stripe is considered for line segmentation. In
smearing method, fuzzy run length is wused for line
segmentation. The fuzzy run length describes how far one can
see when standing at a pixel along horizontal direction. In [12],
the smearing method is used for text line segmentation. Run
length smearing algorithm is used to segment individual text
lines from document images. The threshold for RLSA is
computed based on the height information of the text lines. In
ICDAR 2009 Handwriting Segmentation Contest various
methods on handwriting segmentation techniques proposed by
various authors contributed by Gatos B. Stamatopoulos N.,
Louloudis G. [13]. A printed Devanagari script segmentation
algorithm for line segmentation based on horizontal histogram
observation , for word segmentation defining the boundary for
word and for character segmentation extracting of the word
done in [14] by Shukla M,K., Patnaik Tushar, Tiwari S., Dr.
Singh S.K. As Segmentation into isolated character has played
a crucial step in for handwriting recognition system. Therefore,
the horizontal projection of a document image is the most
commonly used technique to extract the lines from the
document [15-18]. Thus, segmentation plays an important role
in improving the overall process of handwriting recognition.
Various algorithms and approaches used by different
researchers are discussed herewith in the form of review.
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Now before starting to discuss about the approach used for
the segmentation in this paper, initially it would be better to
discuss some of the characteristics of Devanagari script.

3 CHARACTERISTICS OF DEVANAGARI

Devanagari originated from ancient Brahmi script through
various transformations. As there is typically a letter for each
of the phonemes in Devanagari, the alphabet set tends to be
quite large. Devanagari script has 13 vowels, 34 consonants,
14 modifiers of vowels and of rakars. Also Devanagari having
compound characters which are formed by combining two or
more basic characters. It is a phonetic and syllabic script,
words are written exactly as they are pronounced. Apart from
the above features another distinctive feature of Devanagari is
the presence of a horizontal line on the top of all characters.
This line is known as header line or maatra. It also contains
the ten numerals whose combinations in different way can
form large set of numbers used to describe amount. Following
figure 1 will show example of the Devanagari script.
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Figure 1 Example of Devanagari Script

4 PROPOSED SEGMENTATION METHODOLOGY

The process of segmentation includes separating word, line,
individual character or pseudocharacter images from a given
script image. The large variation in handwriting style and of the
script makes the task of segmentation quite difficult. Before
proceeding to the process of segmentation preprocessing is
need to be done. In the preprocessing smoothing of image
using median filter and the binarization of image and scaling is
include. In this approach of segmentation, the header line is
present in the input script. The process of segmentation
consists in analyzing the digitalized image provided by a
scanning device, so as to localize the limits of each character
and to isolate them from each other. In the handwritten
Devanagari script the space between the words and the
characters may varies which may produce some difficulties in
the segmentation process of handwritten Devanagari script.
For the line segmentation connected component approach is
used. Clustering the connected components to extract the
line. For the segmentation of the handwritten Devanagari
script into words, vertical projection profile i.e. the histogram of
input image, where the zero valley peaks shows the space
between the words and characters. Finding the maximum
character space and used it for separating the words. For the
character segmentation of Devanagari, using the vertical
profile to separate the base character using clear paths
between them [3]. The steps of proposed algorithm for
segmentation of handwritten Devanagari script is follows. The
algorithm is simulated in Matlab 7.0

Steps of Algorithm

{

Start

Read image %%  for number for required lines
Crop image %%  to process from input image
Check the image % % if white background
background % % convert it to black

ISSN 2277-8616

check the boundry % %
apply line extract function

apply word extract function
apply character extract function

show output
end

}

to add background to image

The result obtained from this algorithm are as shown below.
The results are apply on the format of input bank cheque
image, as shown in Figure 2
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figure 2 example input bank cheque image

figure 3 (a) will show the segmented output of input image of
pay name script in to words and figure 3 (b) will show the
segmented character output for given script in Figure 2.

figure 3 (a) segmented words from script

I
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figure 3 (b) segmented characters from words
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Following figure 4 will show the input script for rupees and
segmented output of input script image into words and
characters.

A< FHIK Orad) grE Mo

Figure 4 (a) input script image for rupees

Figure 4 (b) segmented script output in to words
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figure 4 (c) segmented word output in to characters

Figure 5 will show the input image of amount in number and
segmented output.

figure 5 (a) input amount image in numbers

@)

figure 5 (b) segmented output for input figure 5(a)

5 CONCLUSSION

The handwritten data set are collected from different users of
different background on blank bank cheque format as well as
on plane papers. The algorithm is implemented in the Matlab.
The algorithm is tested with the large number of input images.
The segmentation accuracy for this implementation depends
upon the proper writing i.e. non-overlapping or characters,
proper space between words and characters, proper
connection of characters through shirorekha. The
segmentation for word gives 98% of accuracy, for characters
97% of accuracy. The implementation not gives that much
accurate result for the broken characters. For numerical
segmentation implementation gives the 100% accurate result.
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