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ABSTRACT 

Primitively, all the information stored by mankind was in manual format- textual or pictorial. Preserving, 

maintaining and sending manual information is a tedious job. A simple solution to this problem is converting this 

manual information into a digital format that also allows searching and editing. Recognition of such engraved text 

paves a way for making information storage independent of manpower as well as concise. Considering the 

popularity of Devanagari script in India, such a manual to digital conversion system has immense importance.  The 

Devanagari script has letters with intricate details and concepts like fused letters, modifiers and shirorekha. 

Distinguishing between all these characteristics and making accurate analysis of text is a challenging task for 

engineers working in this field. The proposed system provides a simple method for tackling such issues. Letters are 

distinguished on the basis of continuousness of shirorekha and characters are recognised in accordance with their 

pixel values. These pixel values are recognised in accordance of line, word and character division. Combining 

results of such division, the input text can be recognised. 

 

Key words:  OCR, Devanagari script. 

 

 

1. Introduction 

Text extraction in document images is an important phase for various document image processing tasks such as 

layout analysis and optical character recognition. Therefore, there have been many researches in this area, and lot of 

algorithms have been proposed for the text-line extraction in machine-printed document images. However, text 

extraction in handwritten documents is still considered a challenging problem because the scale and orientation of 

characters are spatially varying, inter-line distances are irregular, and characters may touch across words and/or text-

lines. 

 Devanagari script is a popular writing script in India. This script consists of 13 vowels and 37 consonants, 

so 50 alphabets altogether. Furthermore, this script is written from left to right. It has no capital and small case 

characters. There is a horizontal line at the top of character called as the header line (shirorekha). The shirorekha 

joins the characters to make a word. Vowels can be written as independent letters, or by using a variety of diacritical 

marks which are written above, below, before or after the consonant they belong to. When vowels are written in this 

way they are known as modifiers and the characters so formed are called conjuncts. Sometimes two or more 

consonants can combine and take new shapes. These new shape clusters are known as compound characters. 
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Figure 1: Devanagari vowels and consonants               Figure 2: Compound characters                   

        

 
Figure 3: Conjuncts 

 

2. Method 

 

We proposed a language-independent text extraction algorithm for the processing of documents of Devanagari 

script. The system divides under segmented CCs into Line, Words and Characters so that we can have better 

representations for text components. The system that will trace out trained data from input file, which is a scanned 

text document. This image first should be scanned and then be used as an input.  After input image is taken, it is 

converted into grey scale image and then noise is removed from that image. 

After this the segmentation Algorithm is applied. Text is separated using CC segment into lines, words and 

characters. We are using Feature extraction algorithm. We extract features from each and every character and these 

features are stored into its specified folder. Finally, we get the accurate result. 

2.1 Proposed Algorithm 

For feature extraction Image centroid Zone (ICZ) based Distance metric feature extraction system is used. 

Algorithm for that is as follows –  

Input: Image (Character/Numeral) is Pre-processed.  

Output: Extract Features for Classification and Recognition.  

Algorithm:  

-Compute the centroid of input image.  

-Divide the input image into n equal zones  

-Compute the distance between the centroid of the image to each pixel in the zone.  

-Repeat the above step for the entire pixel present in the zone. 

-Compute average distance between these pixels.  

-Repeat this procedure for the entire zone.  

-Finally, n such features will be obtained for classification and recognition. 
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Figure 4: System Architecture 

 

3. RESULTS  

The system takes an image as input. This input image is in fact a scanned document image having black text over 

white background. As soon as the system receives this image, it performs line, word and character segmentation on 

it. The pixel intensities thus acquired recognise the characters. Once the characters are recognised, an output file is 

generated that contains the scanned image contents. The output file is a lightweight, multipurpose and simple text 

file.  
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Figure 4: scanned input image and output text file 
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Fig: Calculated Accuracy of each character 
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Fig: Accuracy Comparison 

4. CONCLUSION AND FUTURE SCOPE 

By using  segmentation for feature extraction, results near to accurate are obtained. The proposed system is a simple 

image to text conversion system. For making such systems more functional, spell checkers and grammar checkers 

can be added. The continuousness and gaps of shirorekha should be converted more accurately. Also, by adding 

comparing datasets of other languages, the same system can be used for recognition of multiple scripts. For better 

accuracy, a more precise segmentation can be implemented.   
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