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ABSTRACT 

It is great importance of recognizing handwritten numerals 

using a classifier. This paper applies the technique of Radial 

Basis Function for handwritten numeral recognition of 

Kannada script. Much work has been done on Kannada 

numeral recognition using different techniques for getting the 

more accuracy of recognition. Since different researchers have 

different techniques, so here we are trying to form a system 

where recognition of numerals becomes easy. An algorithm is 

proposed for determining Kannada numeral recognition using 

above mentioned system. 
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1. INTRODUCTION 
The industrial application of character and document 

recognition in the last 40 years have been in for reading, bank 

cheque reading and postal address reading. From these 

applications recognition capability has expanded in multiple 

dimensions: mode of writing, scripts, types of documents and 

so on. The different types of recognizable modes of writing 

are machine printing, hand printing and script hand writing. 

The numeral recognition field has not always been peaceful. It 

has twice been disturbed by trends of new digital technologies 

that threatened to make less role of OCR technology. The first 

such trend was that of office automation in 1980’s. Most of 

information seemed to be going to be born digital, potentially 

becoming less demand for OCR’s and  some researchers were 

pessimistic about the future 

Now we are facing the second trend which is IT and Web 

technologies. Many kinds of applications can now be 

completed on the web .Information can flow around the world 

within fractions of second. However it is still not known 

whether the demand for numeral recognition will decrease or 

whether new applications requiring more advanced 

technology will be created. 

Handwritten recognition[1] is the ability of a computer to 

receive and interpret handwritten numeral input from sources 

such as document, photographs, touch screens and other 

devices. In past, the algorithms are proposed in numerals of 

different languages like English[2],Chinese[3], Arabian[4], 

Persian, Bengali, Gujarati etc. In neural network different 

classifiers have been used for handwritten digit recognition. 

Here we proposed the method for recognition of handwritten 

Kannada numerals using Radial Basis Function in this paper. 

It is feed forward neural network that computes the activation 

at the hidden neuron in a way that is different from input 

vector and the weight vector. Hidden neuron activation in 

RBF are computed using an exponential of distance measure 

between the input vector and the prototype vector. 

This paper is organized in the following manner, section 2 

gives information about radial basis function, system 

overview is explained in section 3 and results and conclusions 

are explained in section 4. 

 

Fig 1:Kannada numerals 
 

 

Fig 2 : Handwritten Kannada numerals 

 

2. RADIAL BASIS FUNCTION (RBF) 
RBF was originally introduced into the literature for the 

purpose of interpolation of data points on known number of 

training data sets[4].The three layers in this network are input 

layers, hidden layers with non linear RBF[5] activation 

function and linear output layer. Hidden layer performs 

mapping from the input space into higher dimensional space 

in which the patterns become linearly separable. The network 

output   for N number of neurons in the hidden layer is 

                                   

 

Where Ci  is the center vector of neurons ,i and ai are the 

weight of the linear output neurons. 

3. SYSTEM OVERVIEW  
The recognition of Kannada handwritten numerals can be 

broadly classified into three blocks : 

1. Pre-processing 

2. Feature Extraction  
3. Radial Basis Function Classifier. 
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        Training /Test Digits 

        Pre-processing 

 

Feature Extraction 

 

         RBF Classifier 

 Recognized Data 

Fig3: Block diagram of system 

4.1 Pre-Processing 
Here objective is to obtain a set of hand written samples of 

Kannada numerals. There is a variation in style of writing 

from person to person. Noise and distortion present in the 

input text due to hardware and software limitations and also 

size of numerals varies from person to person .Hence size 

normalization and noise removal are done i pre-processing 

step. In size normalization , the input image is segmented into 

characters. These segmented characters are resize to size of 

36*36 pixels.  

Noise in the document may be due to poor quality of papers, 

or due to dust in paper while scanning the document, such 

noise can be removed using filters. 

 

Fig 4: Preprocessed Handwritten Kannada Numerals 

 

 

 

Fig 5: Numeral Image is Segmented into lines 

       

Fig 6: Line is segmented in to individual numeral 

4.2 Feature Extraction 

There are three types of feature extractions namely statistical, 

structural and hybrid features. Scale invariant feature 

transformation[6] is used to transfer the character image into a 

set of local features. 

In statistical technique, pixel density is calculated for each 

zone. Then the pixel density is used for representing the 

features. The dimensions height and width of the character 

pixels are counted using encoding Binary variation approach.  

In hybrid technique, Hough transform [7] is used to detect the 

horizontal and vertical lines. 

4.3 RBF Classifier 
Calculation of canters for the basis function and network is 

given in figure 3.  

Fig7: Radial Basis Function Network 

Algorithm for Pattern Recognition Using 

RBF 

Input: Image of Kannada handwritten numeral from test 

set. 

Process 
1. Form the training set of patterns after normalizing 

the size and removal of noise. 

2. Extract important feature for each data to be stored 

in cluster. 

3. Using PCA remove the redundant data items. 

Output: 

1. Center of basis function is calculated. 

2. Determine weights between the hidden neuron. 

3. Input data matches with any of the cluster for the 

particular cluster weight=1 otherwise 0. 

4. Once the values are calculated then the output can 

be determined by summing the values of each 

neuron. 

4. RESULT AND CONCLUSION 
I/P C0 C1 C2 C3 C4 C5 C6 C7 C8 C9 

 1 0 0 0 0 0 0 0 0 0 

 0 1 0 0 0 0 0 0 0 0 

 
0 0 1 0 0 0 0 0 0 0 

 
0 0 0 1 0 0 0 0 0 0 

 
0 0 0 0 1 0 0 0 0 0 

 
0 0 0 0 0 1 0 0 0 0 

 
0 0 0 0 0 0 1 0 0 0 

 
0 0 0 0 0 0 0 1 0 0 

 
0 0 0 0 0 0 0 0 1 0 

 
0 0 0 0 0 0 0 0 0 1 

 

 

 

 

 

 

Input  Layer        Hidden Layer            Output  Layer                                                                              
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C0.....C9 represents the cluster having information 

regarding 0,1,2 and so on upto 9 of Kannada numerals. If 

input is matched with data of the cluster then the cluster 

value will be 1 otherwise 0.  

In this proposed work, we tried to recognize Kannada 

numerals using RBF. It has advantages of easier to 

interpret the hidden layer in RBF.It has disadvantage that 

it is slower than a MLP. 

In future, we would like to implement this proposed 

work using MATLAB. 
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