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Abstract: Handwritten Kannada Character Recognition has been a challenging research domain due to its diverse 

applicable environment. Handwriting has always been and will possibly continue to be a means of communication. 

There is a need to convert these handwritten documents into an editable format which can be achieved by 

Handwritten Character Recognition Systems. This considerably reduces the storage space required. In this paper 

focus is on offline handwritten kannada characters. Feature extraction is performed using zoning method together 

with the concept of euler number. This increases accuracy and speed of recognition as the search space can be 

reduced. 
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I.   INTRODUCTION 

Handwritten character recognition has been one of the most challenging and fascinating areas in the field of image 

processing and pattern recognition. Character recognition is generally defined as machine simulation of human reading. It 

is also known as Optical Character Recognition. It contributes tremendously to the progress of an automation process and 

can enhance the interaction between man and machine in a number of applications. There are several research works that 

have been put forward with its complete focus on new methods and techniques with an aim to cut down the processing 

time to as less as possible while rendering higher recognition accuracy. 

 A lot of work has been done on the recognition of printed characters of Indian languages. On the other hand, attempts 

made on the recognition of handwritten characters are few. Most of the research in this area is mainly focusing on 

recognition of off-line handwritten characters for the scripts like kannada, Devanagari and Bangla . From the literature 

survey it can be seen that there is a lot of demand for character recognition systems for Indian scripts and an excellent 

review has been done on the Optical Character Recognition (OCR) for Indian languages.  

 Handwriting recognition is a process that needs training. Training can be carried out using a set of samples of 

handwriting taken from a group of writers(writer-independent training) or using samples of handwriting from an 

individual writer(writer-dependent training). From various experiments carried out by researchers it can be concluded that 

the accuracy of recognizing handwriting is higher in case of writer-dependant training because the text samples from an 

individual writer are used to train the recognizer. 

Kannada is the official language of the South Indian state of Karnataka. It has its own script derived from Bramhi script. 

Kannada script has a base set of 52 characters, comprising 16 vowels and 36 consonants. Further there are distinct 

symbols that modify the base consonants, called consonant and vowel modifiers. The number of these modifiers is the 

same as that of the base characters. The characters called aksharas are formed by graphically combining the symbols 

corresponding to consonants, consonant modifiers (optional) and vowel modifiers using well defined rules of 

combination. Therefore, the number of theoretically possible combinations of Kannada characters is 16 vowels, 

36*16=576 consonant-vowel combinations and 36*36*16=20736 consonant-consonant-vowel combinations. 
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General Character Recognition System is shown below 

 

Major steps of Handwritten Kannada Character Recognition are shown in below fig 

 

 

II.   PREPARATION OF DATASET 

First we take the blank A4 size paper. On that blank paper we make 13 rows and 14 columns. And wrote the words on 

those blocks. These words are written from 10 different people. So totally we collected around 1000 words. These papers 

are then scanned by hp scanner setting DPI by 600. After scanning, each word is cropped and performed pre-processing. 
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Example for cropped image is shown in below figure  

 

 

 



ISSN 2348-1196 (print) 
International Journal of Computer Science and Information Technology Research  ISSN 2348-120X (online) 

Vol. 3, Issue 2, pp: (1107-1114), Month:  April - June 2015, Available at: www.researchpublish.com 
 

Page | 1110 
Research Publish Journals 

 

III.   SYSTEM DESIGN 

 Training Phase 

 

 

Testing Phase 

 

 

IV.   PRE-PROCESSING 

The images are subject to certain pre-processing operations in order to get rid of unnecessary artefacts. Pre-processing of 

the image is carried out in the following way:- 

Binarization:  

This converts the gray-scale image into black and white image where in the pixel values of the image are either 0 or 1.  

Cropping and Resizing: 

The top-leftmost pixel, top-rightmost pixel, bottom-leftmost pixel and bottom-rightmost pixel of the images are identified 

and stored. These values are fed to the cropping function in order to extract only the character from the image. After 

cropping the character image, the image is resized to a standard size.  
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Noise removal: 

In order to remove noise from the image median filter is used. To enhance the image quality dilation is used which takes 

one of its arguments as the structuring element.  

V.   SEGMENTATION 

1. Scan the BMP image vertically for the word, to find first ON pixel and remember that X coordinate as X1. Treat this 

as starting coordinate for the character. 

2. Continue scanning the BMP image then we would find lots of ON pixel since the character would have started. 

3. Finally we get the OFF pixel column and remember that X coordinate as X2 

4. X1 to X2 is the character. 

5. Repeat the steps above until we find all characters in the word. 

VI.   FEATURE EXTRACTION 

 

 

 

         

                        

 

 

 

 

End points 

And thus the concept of finding the end points of characters was added to eliminate the problem arising from using only 

the euler number. End points of each character were noted down as to which zones they lie into. 

VII.   CLASSIFICATION 

The SVM classifier is a two class classifier. There is a discriminant functions based on which it works. This discriminant 

function is hyper plane which represents a surface. This hyper plane separates the patterns as two classes. For OCR 

applications a number of two class classifiers are trained with each one distinguishing one class from the other. Each class 

label has an associated SVM and a test example is assigned to the label of the class whose SVM gives the largest positive 

output. The input image i.e. testing image is rejected if SVM does not gives positive output. 
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VIII.   RESULTS 
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IX.   CONCLUSION 

Thus we have increase the accuracy of   Handwritten Kannada Character recognition using zoning method for feature 

extraction and Support Vector Machine classifier for classification. It increases the speed of the accuracy and it requires 

less memory for storing the training samples. 
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