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Abstract
In this paper we present a method for line segmentation, word 
segmentation and character segmentation of handwritten 
document. Segmentation is a process of separting a text document 
into line, word and character. Segmentation is most important 
step of OCR (optical character recognition). The main challenge 
in the segmentation of handwritten language is the variation in 
handwriting styles and pen types.
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I. Introduction
OCR stands for optical character recognition. It is a technology that 
enables us to convert different types of scanned text documents 
into editable and searchable data i.e. machine encoded text. The 
text documents can be anything from an image of handwritten text 
to a printed or type written text. It is widely used for data entry 
purposes because computerized printed texts can be electronically 
stored, searched, displayed online and used in various machine 
processes like text-to- speech conversion.

Fig. 1:

OCR finds its applications in a wide area. Some of the important 
areas are as speech recognition, sketch recognition, automatic 
number plate recognition , sound recording and reproduction etc.
OCR consists of many phases as given below:-

Fig. 2; Phases in OCR

Segmentation comes after preprocessing step of OCR(optical 
character recognition).it is of following types: 

Line segmentation• 
Word segmentation• 
Character segmentation• 

In line segmentation the lines of a text block are detected by 
scanning the input image horizontally. Frequency of black pixels 
in each row is counted in order to construct a row histogram. Some 
following images are explain the line segmentation in header line 
and base line.

Fig. 3: Header Line

Fig. 3: Base Line

In Word segmentation when a line has been detected, then each 
line can be scanned vertically for word segmentation. Number 
of black pixels in each column is calculated to construct column 
histogram.

Fig. 4: Correctly Segmented Words

When no black pixel is found in vertical scan that is considered 
as the space between two words. In this way we can separate the 
words. 
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In Character segmentation, a word is separated into characters, 
lower modifiers , upper modifiers and separation of conjunct 
characters into consonants is done. 

Fig. 5: Word Image After Straighten Header Line

Fig. 6: Image After Separating Upper Modifier and Consonant

The process of OCR is divided into five steps: scanning, 
preprocessing, segmentation, feature extraction, classification 
and recognition. 

II. Literature Review
A process of automation of script identification in Indian OCR is 
proposed by Tushar Patnaik, Bhupender Kumar, Deepak Kumar 
Arya. This paper represents a line based script identification that 
uses local approaches to identify devnagri, gurumukhi, bangla 
and telugu scripts in a multilingual document [1]. 
An automatic scheme is presented to identify text lines of different 
Indian scripts from a document has been proposed by U. Pal, S. 
Sinha, B.B. Chaudhuri, “Multi Script Line Identification from 
Indian Documents [2]. At present, the system has been applied 
to 250 different multiscript document images containing about 
4000 text lines. A least 250 text line images from each script 
were considered. Each line contains at least 10 characters. It 
was observed that the overall accuracy of the system is about 
97.52%.
A method of Isolated Handwritten Words Segmentation 
Techniques in Gurumukhi Script has been proposed by Galaxy 
Bansal, Dharamveer Sharma. This paper presents the results of 
segmentation of words in various handwritings in Gurumukhi 
scripts. Handwritten words are also prone to the problem 
of overlapped, connected, merged and broken characters. 
Segmentation accuracy of 88.1% has been achieved for segmenting 
all types of handwritten words in Gurumukhi script [3]. 
A process of Segmentation of Printed Text in Devanagari Script 
and Gurumukhi Script has proposed by Vijay Kumar, Pankaj 
K. Sengar. In this paper, line, word, character and top character 
segmentation for printed Hindi text in Devanagari script is done.
Also a method has been described for line and word segmentation 
of printed text in Gurumukhi script. A performance of 100% at 
line level, approximately 100% at word level, 99% at character 
level, and 97% at top character level for Devanagari script and 
performance of 100% at line level and 99% at word level for 
Gurumukhi script is obtained [4].
 A method of line and word segmentation of handwritten document 
has proposed by G. Louloudis1, B. Gatos2, I. Pratikakis2, C. 
Halatsis1. In this paper, a methodology has been presented for 
segmentation of a handwritten document in its distinct entities 
namely text lines and words. Text line segmentation is achieved 
making use of the Hough Transform on a subset of the connected 
components of the document image [5].
The method of Handwritten hindi text segmentation technique for 
line and characters has proposed by Saiprakash palakollu , Renu 
dhir, Rajneesh rani. This paper mainly deals with new methods for 

Algorithm is finding the header lines and base lines by estimating 
the average line height and based on it. This algorithm works 
efficiently on overlapped characters for different text sizes and 
different resolutions images. . It was observed that the overall 
accuracy of line segmentation is about 93.6% and character 
segmentation is about 89.90% [6]. 
A new methodology for devnagari character recognition has 
proposed by Aarti desai,latesh malik,Rashmi welekar. In this paper 
we persent a new set of features for recognition of devnagari 
characters. Here the feature vector comprises of number of 
endpoints for the character, number of branch points for the 
character, type of spine present, type of shirorekha present, chain 
codes. It was observed that the overall rate is nearly 87% [7].
The method of structural approach for segmentation of handwritten 
hindi text are proposed by M.hanmandlu and Pooja agrawal.In this 
paper mainly deals with the separating the upper modifiers and 
header line from the character ,Detecting and segmenting lower 
modifiers from the character, identifying character is conjunct 
or not and then top modifiers are categorization based upon 
check_point, Mid_point and Touching_point. It was observed 
segmentation accuracy has been founded to be around 75% [8].

III. Conclusion
Segmentation of handwritten text is a complex task as matras 
and the header line are responsible for the complexity.There 
are proposed a new approach of Segmentation in handwritten 
document. The development architecture is vigorous in the 
recognition of handwritten documents. The algorithm worked 
well for all handwritten documents. In future there are some other 
technique may be tried for segmentation of overlapped characters. 
So character segmentation method can be changed to improve 
accuracy. 
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