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Abstract 
Line Segmentation is very important part of any OCR system. A Line can be segmented from a printed document as well as from 
handwritten text document. In this paper, our main focus is on Line segmentation of handwritten text document written in 
Gurumukhi script. There are various methods which will be discussed later in this paper to segment a line from a handwritten 
document. Accuracy of line segmentation plays very important role in OCR , because in OCR system there are many other phases 
which highly depends on the accuracy of the segmented line, various parts are word segmentation, character segmentation and 
feature extraction. If there will be some error in the line segmentation then other parts cannot perform their task accurately. 
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1. INTRODUCTION 
A handwritten text document written in Gurumukhi Script can be segmented into lines, word, and character. In Line 
segmentation the lines in the text block are detected by scanning the each input line of the image in the horizontal 
manner. Total numbers of 1’s in each row are calculated to create the row histogram. Gaps or boundaries in between the 
lines can be detected by the row histogram. The line will be treated as boundary of gap if it doesn’t contain any 1’s in that 
row. Text Documents written in the Gurumukhi script has the property that they will defiantly have some gaps between 
the lines which helps us to segment the lines from a text document written in Gurumukhi script. A text line written in the 
Gurumukhi script can be divided into various zones as shown below 

 
Figure 1 Structure of a Gurumukhi Word 

There are three zones by which Gurumukhi text can be represented which are Upper zone, Middle zone and the Lower 
zones. Upper and lower zones contain some special characters line (oinker, dulanker, siari, bihari) but middle zone 
contain the Gurumukhi script alphabets. 
 
Properties of Gurumukhi Script 
Punjabi is most commonly written in the Gurumukhi script which is the most complete and accurate way to represent 
Punjabi sounds. Unlike Roman script, the Gurumukhi script follows a ‘one sound-one symbol’ principle. 
The Gurumukhi script has forty one letters including thirty eight consonants and three basic vowel sign bearers (Matara 
vahak). There are ten clear vowel signs and three auxiliary signs. The most striking characteristic of the Gurumukhi 
script, in comparison with Roman, is that, except some few of five words all words in the Gurumukhi script are created 
with the horizontally base line which connect all the characters of the word into a single unit. Like English and other 
European, Latin-based languages, it is written and read from left to right. However, there are neither capital letters in 
Gurumukhi nor articles such as ‘a’ and ‘the’ spellings in Punjabi are simple to learn and write because there complexity 
is not there as in case of English. However, as is the case in English, words in Punjabi language are not fully standardized 
because there are a lot of variations in Punjabi language. Equivalent sounds which have been given in Romanized script 
are only approximate since the Gurumukhi script has many sounds unfamiliar to the English speaker which often may not 
be exactly represented by the Roman alphabet. 
The Gurumukhi script, derived from the Sharada script and standardized by Guru Angad Dev in the 16th century was 
designed to write the Punjabi language. The meaning of "Gurumukhi" is literally “from the mouth of the Guru". 
Features 
 There is no concept of upper or lower case letter.  
 The Gurumukhi script, unlike the Greek and Roman alphabets, is arranged in a logical fashion: vowels first, then 

consonants (Gutturals, Palatals, Cerebrals, Dentals, and Labials) and semi-vowels.  
 When the Gurumukhi letters appear in the beginning of a syllable, vowels are written as independent letters.  
When certain consonants occur together, special conjunct symbols are used which combine the essential parts of each 
letter 

Line Segmentation of Handwritten Documents 
written in Gurumukhi Script 

 
Amreen Singh1 and Er. Sukhpreet Singh2  

 
1Amreen Singh,Mtech.Student,Guru Kashi University, Talwandi Sabo  

2Er.Sukhpreet Singh,Assistant Professor,Guru Kashi University, Talwandi Sabo 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 2, Issue 8, August 2013   ISSN 2319 - 4847 
 

Volume 2, Issue 8, August 2013 Page 315 
 

2. Existing Methods in Line Segmentation 
a. Projection-Profile based Methods. 
These methods can be applied to printed text documents and handwritten documents with a little overlap.  
These methods are of two types : 
2.1.1Vertical Profile Projection: 
In this method document is into vertical strips and vertical projection profile can be obtained by pixel by pixel along each 
value on the x axis for each y value. From this gaps between the lines can be observed. After finding the projection values 
curved can be smoothed by applying some filtering techniques.   
2.1.2Horizontal Profile projection 
In this method gap between the lines can be found by searching the continuous blank pixel and the line can be drawn. 
These methods works very fine on the printed documents with Gurumukhi scripts. 
b.  Smearing Methods 
For printed and handwritten documents , smearing methods like run-length Smoothing algorithm can be used. 
Consecutive black pixels along the horizontal direction are smeared: i.e. the white space between them is filled with black 
pixels if their distance is within a predefined threshold.  
 
2.3 Grouping Methods 
These methods consist in building alignments by aggregating units in a bottom-up strategy. The units may be pixels or of 
higher level, such as connected components, blocks or other features such as salient points. Units are then joined together 
to form alignments. The joining scheme relies on both local and global criteria, which are used for checking local and 
global consistency respectively. Contrary to printed documents, a simple nearest-neighbor joining scheme would often fail 
to group complex handwritten units, as the nearest neighbor often belongs to another line. The joining criteria used in the 
methods described below are adapted to the type of the units and the characteristics of the documents under study. But 
every method has to face the following: 
- initiating alignments: one or several seeds for each alignment. 
- defining a unit’s neighborhood for reaching the next unit. It is generally a rectangular or angular area  
- solving conflicts.  
As one unit may belong to several alignments under construction, a choice has to be made: discard one alignment or keep 
both of them, cutting the unit into several parts. Hence, these methods include one or several quality measures which 
ensure that the text line under construction is of good quality. When comparing the quality measures of two alignments in 
conflict, the alignment of lower quality can be discarded Also, during the grouping process, it is possible to choose 
between the different units that can be aggregated within the same neighborhood by evaluating the quality of each of the 
so-formed alignments. 
 
2.4  Repulsive-Attractive network method 
It works directly on grey-level images and consists in iteratively adapting the y-position of a predefined number of 
baseline units. Baselines are constructed one by one from the top of the Image to bottom. Pixels of the image act as 
attractive forces for baselines and already extracted baselines act as repulsive forces. The baseline to extract is initialized 
just under the previously examined one, in order to be repelled by it and attracted by the pixels of the line below (the first 
one is initialized in the blank space at top of the document). The lines must have similar lengths. The result is a set of 
pseudo-baselines, each one passing through word bodies . 
 
2.5   Stochastic method 
Principle of this method could be enlarged to historical documents which often include overlapping lines. In this method 
the image is first divided into little cells (depending on stroke width), each one corresponding to a state of the HMM 
(Hidden Markov Model). The best segmentation paths are searched from left to right; they correspond to paths which do 
not cross lots of black points and which are as straight as possible. However, the displacement in the graph is limited to 
immediately superior or inferior grids. All best paths ending at each y location of the image are considered first. 
Elimination of some of these paths uses a quality threshold T: a path whose probability is less than T is discarded. Shifted 
paths are easily eliminated (and close paths are removed on quality criteria). The method succeeds when the  ground truth 
path between text lines is slightly changing along the y-direction . In the case of touching components, the path of highest 
probability will cross the touching component at points with as less black pixels as possible. But the method may fail if 
the contact point contains a lot of black pixels. 
 
3. Methodology Used 
We use vertical profile projection and horizontal profile projection methods to segment simple text documents written in 
Gurumukhi script and we develop a new technique which is diagonal profile projection to segment the skewed text 
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documents written in Gurumukhi Script. Our algorithm segment the lines of a text document written in Gurumukhi script 
works as in the following steps: 
 
3.1 Create a Handwritten Text Document in Gurumukhi Script 
Create a A4 Handwritten Text Document in Gurumukhi script with the help of a writer (human being who knows how to 
write Gurumukhi script).  
1.  Scan and create an Image of document using Image Scanner 
Scan the document created in Step 1 using an Image Scanner and create a bitmap image and set its thresh hold value to 
200. 
2.  Convert image into binary format i.e. (0’s and 1’s) 
Convert the BMP image created in step 2 into the file of 0’s and 1’s with the help of OCR software. 
3.  Remove noise from the image 
Remove the unwanted zeros from the text file created in step 3. 
4.  Enter the input from the user where document is simple or skewed 
In this step input the type of the document from the user. 
5.  Segment for a straight line in first using Horizontal Profile Projection and vertical Profile Projection  
If there is some line space between two lines then segmentation will be takes place by using Horizontal Profile Projection 
otherwise Vertical Profile Projection is used. 
6.  Segment skewed document using Diagonal profile projection method  
Diagonal Profile Projection is the approach which we have developed and used to segment the document with skewed 
lines. 
 
 
4.Experimental Results 

Step I- Input 

 
Figure 2 Handwritten Text document in Binary format written in Gurumukhi Script used as Input 

Step II- Output 

 
Figure 3 Output of Handwritten Text document written in Gurumukhi Script as segmented Text 

 
We have tested our algorithm on 60 different documents of different writers and accuracy of the algorithm is 
approximately 93%. 
 
5.Conclusion 
In this paper , we have present the technique to segment the line from a handwritten text document written in the 
Gurumukhi Script. Proposed algorithm can segment the simple text lines as well as skewed lines. We use vertical profile 
projection and horizontal profile projection techniques to segment the lines from a paragraph. We develop a new 
technique which is diagonal profile projection to segment the skewed lines from a handwritten text document written in 
Gurumukhi Script. 
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