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Abstract— Segmenting accurately a script document to extract various features that the document contains is a very 
challenging work and a need concerted effort.  Continuous research works are in field to make the segmenting process 
simple and efficient. A simple segmenting technique for a line and word segmentation of a script document has been 
proposed. In this space recognition technique the main objective is to recognize the spaces that separate two text lines and 
the similar procedure is followed for the word segmentation procedure.  Three different scanned document have been taken 
as input images for line and word segmentation experiment and result found were promising, with average accuracy for line 
and word were, 100% for line segmentation and 100% for word segmentation as well. 
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I. INTRODUCTION 
 
Importance of segmentation technique accumulating 
periodically at its practical application base is 
expanding rapidly. It is the primary stage for 
numerous processes such as machine recognition of 
language script. Segmentation is also used to extract 
various useful features of a document. One such most 
important application of segmentation is detection of 
the script that is printed in a document, to recognize it 
as bangla or devnagiri. This paper concentrates upon 
segmentation of devnagiri script, which is an Indian 
script for writing number of languages like Hindi, 
Marathi, Sanskrit, Sindhi and Nepali languages. 
  
II. RELATED WORKS 
 
Continuous research works are in field to develop 
simpler and efficient techniques for line and word 
segmentation. Some important proposed techniques 
are thinning approach based segmentation[5], 
segmentation using histogram approach[1], header 
line and base line detection based method [2] , Hough 
transform based method [6], smearing method [7], 
grouping method [8], graph based method [9], CTM 
(Cut text Minimum) approach [10], Block covering 
method [11] ,text line identification[12]. Each method 
has its own pros and cons. Some methods are briefed 
below: 
 
III. DEVNAGIRI SCRIPT 
 
Devnagiri is an ancient Indian script that is 
widespreadly used to write some of the popular 
Indian languages. Hindi (written in devnagiri script) 
is the national language of India and third most 
popular language in the world [3]. It is used as oral 
language by more than 500million people [3]. Hindi 
is written from left to right. Alphabets of Hindi 
contain 11 vowels (figure.2) and 33 consonant 
(figure.1). An uniqueness of devnagiri script is  

 
presence of shirorekha. Shirorekha is drawn over all 
the characters of a concerned word. Detailed 
characteristics of Hindi language are explained in [4]. 
A devnagiri text line can be classified into three 
different zones with reference to position of the 
header line. The zone residing over the header line is 
known as upper zone, the zone which hosts basic 
characters is known as middle zone, and the zone 
which contains vowels or modifiers is known as 
lower zone. 

 
Figure.1 

 
Figure.2 

 
IV. PROPOSED METHOD 
 
The proposed space recognition approach for line and 
word segmentation fundamentally works with the 
recognition of the position of the spaces present in a 
given script document. A design flow for line 
segmentation is given in figure.3 and for line 
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segmentation is given in figure .4. This method works 
as follows: 
 
V. LINE SEGMENTATION 
 
The principle for line segmentation lies in finding the 
white pixels in each row of a given text document 
taken in jpg format. Foremost step to start with the 
line segmentation starts with the rows which has its 
all the elements as white pixels, i.e. the row which 
does not have any of its element with pixel value 
zero. We call this kind of row as a white row (WR). 
A design flow chart is given is (figure.3). Then 
appearances of the consecutive white rows (CWRs) 
through out the image are taken into consideration. A 
threshold value for the number of times for which the 
WRs appear serially is assumed. This threshold value 
(CWR threshold) determines the spaces present in 
between text lines of the concerned image document. 
Special consideration has to be paid towards upper 
zone and lower zone of the devnagiri text line as 
some spaces separates these zones from the middle 
zone, so that they are not abandoned by the processor 
as white spaces. Now we are ready to do the 
segmentation part with out any inconvenience. Utility 
of the assumed threshold number is that it will guide 
the MATLAB processor to segment the exact text 
parts by abandoning the in-between white spaces. 
 

 
 
VI. WORD SEGMENTATION 
 
After successful segmentation of a text line we are 
ready with the tool to segment each words. We have 
already found the exact position of the reference text 
line that is the starting and ending rows in between 
which the text line exists. We find a column of the 
image matrix which is common to the rows present 
between starting and ending rows of this text line and 
must have white pixel elements for all the concerned 
rows. We call this kind of column as a white column 
(WC). This process for finding WCs is continued 
through out the text line till we encounter the last 
column of each concerned row.  Thus we have 

located the positions of each words present within a 
text line and the position of white columns can guide 
the MATLAB processor to segment each words 
efficiently abandoning the in-between spaces. 
 
VII. EXPERIMENTS AND RESULTS 
 
Ten different text images had been taken as input for 
this experiment and the technique was found to be 
efficient than other techniques with 100% accuracy 
for line segmentation and 100% accuracy for word 
segmentation. An image which is taken as reference 
for segmentation is given in figure(5). The following 
table.1 gives a comparison between my work results 
and the results given by Vikash J Dhongre [1]. The 
text line in figure.6.d is taken as  reference in this 
paper to explain about the manners in which results 
are obtained. Line            segmentation results are 
shown in figure.6(a-f) and word segmentation results 
are shown in figure(7).  
 

 
Figure.5 
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COLCLUSIONS 
 
In this paper, we have presented a simple line and 
word segmentation technique which is very different 
from conventional methods that are being used 
currently like histogram based approach, projection 
based approach or thinning approach. The space 
recognition based approach proposed here is simply 
based on recognition of spaces that separates two 
lines or two words. And we found the experimental 
results with different scripts are excellent with 100% 
accuracy for both line and word segments.  This 
method is 100% efficient for machine printed 
devnagiri scripts (for both line and word 
segmentation) and future work will focus on using 
this approach to identify handwritten devnagiri 
scripts. 
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