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Abstract— In this paper, a zone based features are extracted 
from handwritten Kannada Vowels and English uppercase 
Character images for their recognition. A Total of 4,000 
handwritten Kannada and English sample images are collected 
for classifications. The collected images are normalized into   
32 x 32 dimensions. Then the normalized images are divided 
into 64 zones and their pixel densities are calculated, 
generating a total of 64 features. These 64 features are 
submitted to KNN and SVM classifiers with 2 fold cross 
validation for recognition of the said characters. The proposed 
algorithm works for individual Kannada vowels, English 
uppercase alphabets and mixture of both the characters. The 
recognition accuracy of 92.71% for KNN and 96.00% for SVM 
classifiers are achieved in case of handwritten Kannada vowels 
and 97.51% for KNN and 98.26% for SVM classifiers are 
obtained in case of handwritten English uppercase alphabets. 
Further, the recognition accuracy of 95.77% and 97.03% is 
obtained for mixed characters (i.e. Kannada Vowels and 
English uppercase alphabets). Hence, the proposed algorithm 
is efficient for the said characters recognition. The proposed 
algorithm is independent of thinning and slant of the 
characters and is the novelty of the proposed work.  

Keywords- DIA, OCR, KNN, SVM 

I.  INTRODUCTION  
The document images can be classified into printed 

document images, handwritten document images and both. 
The analysis of such documents consists of number of 
paragraphs, columns, lines and words, scripts in document 
images and so on. The recognition of handwritten scripts of a 
document is one of the challenging tasks due to diversified 
style of writing. If a document contains only one script,   
then the corresponding OCR system can be used for 
document image processing. If a document contains more 
than one script then individual OCR systems may be used for 
the identification of the script/language for their processing. 
Now the effort is on to develop a multilingual OCR system 
for automatic reading and processing of the multilingual 
documents. In this direction a small amount of work is 
carried out in the Indian context. Hence, this has motivated 
to consider the study of handwritten Kannada vowels and 
English uppercase alphabets recognition system as the initial 

work to meet the objective of processing bi-lingual (Kannada 
& English) documents. In the literature many feature 
extraction methods are used at various levels for handwritten 
character recognition for various scripts/languages such as 
Fourier Descriptors, Shape descriptors, Spatial, Discrete 
Cosine Transform, Random Transform, Central Moments, 
Zernike Moments, Zone, Structural, Statistical, Optical 
Depth Decision tree etc. Hence in the proposed study an 
attempt is made to use the zone based features for the 
recognition of handwritten Kannada vowels and all the 26 
uppercase characters of the English. In the following a brief 
account of the work carried out in the literature is presented.  

Dhandra et al [1] have proposed spatial features for 
handwritten Kannada and English Character Recognition, 
and have achieved the recognition accuracy of 90.01% for 
handwritten Kannada vowels and 91.04% for handwritten 
English uppercase alphabets. Phokharatkul et al [2] have 
proposed Ant-Miner Algorithm for handwritten Thai 
Character Recognition and have reported the recognition 
accuracy of 82.07%.  R.M. Suresh et al [3] have proposed a 
fuzzy technique for Tamil handwritten character recognition 
and he reported recognition accuracy of 94%.                  
Teng Long et al [4] have used Dynamic Time Warping 
(DTW) algorithm for handwritten English uppercase 
alphabets collected from camera user interface and reported a 
recognition accuracy of 97.3%, 98.6% and 98.8% with 16, 
32 and 256 normalized discrete angle values.                  
Ertugrul Saatci et al [5] have proposed Multiscale 
Handwritten Character Recognition Using CNN Image 
Filters for handwritten English uppercase alphabets and he 
has exhibited a recognition accuracy of 93%.              
Velappa Ganapathy et al [6] have proposed a method of 
Multiscale Neural Network Training Technique for 
handwritten English uppercase alphabets and he reported 
recognition accuracy of 85%. Dayashankar Singh et al [7] 
have proposed a directional features for Hindi and English 
characters and he reported a recognition accuracy of 97% 
with 12 directional input. Dharamveer Sharma et al [8] have 
proposed zone based features for isolated handwritten 
Gurumukhi script and reported recognition accuracy of 
72.54%. S.Arora et al [9] have proposed a chain code 
features for handwritten Devnagari characters and reported 
recognition accuracy of 98.03%.  From the literature survey, 
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it is clear that, still handwritten character recognition is an 
active area of research to develop multilingual OCR System 
for the Indian languages. This addresses the need for 
development of single algorithm for handwritten Kannada 
and English Character recognition system with reference to 
Karnataka state. Hence, proposed work in this paper is the 
step towards it. 
This paper is organized as follows, Section I contains the 
introduction part and Section II describes data collection 
and preprocessing details. Section III deals with the feature 
extraction procedure. Experimental results and discussion 
are the subject matter of Section IV and Section V contains 
conclusion. 

II. DATA COLLECTION/PREPROCESSING 
To validate and verify the results of the proposed algorithm 
the standard database for Kannada script is not available; 
hence we have created our own Handwritten Kannada and 
English data sets from different professionals belonging to 
Schools, Colleges, Government Departments, Lawyers, 
Doctors and also aged persons in Cities and Villages. The 
collected data set contains a multiple lines of Kannada and 
English characters. These Kannada and English characters 
are scanned and manually segmented, then stored in bmp 
file format. These segmented samples may contain noise 
due to print quality, scanner etc. The noises are removed by 
using morphological opening operations. The noise free 
Kannada and English sample images are normalized into   
32 x 32 dimensions. These normalized images are used for 
the feature extraction. A total of 1400 handwritten Kannada 
Vowel samples and 2600 handwritten English uppercase 
alphabet samples are used for the experiment. The Fig.1 and 
Fig.2 shows the sample data set of handwritten Kannada 
Vowels and English uppercase alphabets and Fig.3 shows 
the overall methodology.  
 

 

Fig.1 Sample dataset of Kannada Vowels 
 

 
 

Fig. 2 Sample dataset of English uppercase Alphabets 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.3 Methodology for the proposed problem 

III. FEATURE EXTRACTION 
The feature extraction is the important component of any 
recognition process, since the classification/recognition 
accuracy is depending on the features. Here the density based 
zone features are used for handwritten Kannada Vowels and 
English uppercase alphabets for their recognition.              
All preprocessed images are normalized into 32 x 32 
dimensions. The normalization is carried out by bilinear 
technique. Then normalized image is divided into 64 zones 
and pixel density is calculated for each zone, there by 
generating 64 features. These 64 features are submitted for 
classification of images. The experiment is also carried out 
by considering large size zones, but it failed to capture the 
local information of the image. Hence we have fixed the size 
as 8 x 8 for experimentation as the optimal size. It provides 
the better results as compared to the large zone size results  
(4 x 4). 
Algorithm: Density based Zone Features for handwritten 
Kannada Vowels and handwritten English uppercase 
Alphabets. 

Scanned Image 

Segmented 

Preprocessing 

Feature Extraction 

Classification 

Recognition 
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Begin 
1.  The preprocessed image is divided into 64 zones. 
2.  The pixel density is calculated for each of 64 zones. 
3.  For empty zones, zero value are assigned. 
4.  Generated features are submitted for KNN and SVM    
     Classifiers with 2 Fold cross validation method to    
      recognize the underlying image as the Kannada vowel     
      and English alphabet. 
End 
 
The Fig.4 shows the sample Kannada Vowel image divided 
into 8 x 8 zones  

 
Fig. 4 Sample Image of Zone Size 8 x 8 

IV. EXPERIMENTAL RESULTS AND DISCUSSION 
The KNN and SVM classifiers are used to classify 4,000 
sample images of handwritten Kannada Vowels and English 
uppercase alphabets. The Table 1 shows the recognition 
accuracy (in %) of handwritten Kannada vowels with input 
of handwritten Kannada vowel and Table 2 shows the 
recognition accuracy of handwritten English uppercase 
alphabets with input of handwritten English uppercase 
alphabet and Table 3 shows the recognition accuracy for 
mixture input of handwritten Kannada vowels and 
handwritten English uppercase alphabets. The results 
exhibited in the table are encouraging for the handwritten 
Kannada and English characters recognition. 

Table 1 Average Percentage of Recognition accuracy for handwritten 
Kannada Vowels with KNN (K=1) and SVM Classifiers with input of 

Kannada Vowel 
 

Training samples =700,   Test samples =700     Number of features = 64 

Handwritten     
Kannada  
Vowel 

No. of  
sample 
Trained 

No. of 
Sample 
Tested 

Percentage of 
Recognition 

Accuracy With 
KNN 

 

Percentage of 
Recognition 

Accuracy With 
SVM 

 50 50 92.00 92 .00 

 50 50 94.00 96.00 

 50 50 96.00 98.00 

 50 50 91.00 97.00 

 50 50 94.00 99.00 
 50 50 97.00 97.00 

 50 50 98.00 98.00 

50 50 94.00 98.00 

50 50 85.00 94.00 

50 50 89.00 93.00 

50 50 87.00 94.00 

50 50 96.00 99.00 

50 50 88.00 94.00 

50 50 97.00 95.00 
Average  Percentage of  Recognition 

accuracy  
92.71 96.00 

 
From Table 1, it is observed that the classification accuracy 
for vowels ,  and  are little less. It is due to the fact 
that these three vowels are similar in shape. 

Table 2 Average Percentage of Recognition accuracy for handwritten 
English uppercase alphabets with KNN (K=1) and SVM Classifiers with 

input of English alphabet 
 

Training samples =1300,   Test samples =1300,    Number of features 
= 64 

Handwrit
ten 

English 
Alphabet 

No. of 
Sample 
Trained 

No. of 
Sample 
Tested 

 
Percentage 

of 
Recognitio
n Accuracy 
With KNN 

 

 
Percentage 

of 
Recognitio
n Accuracy 
With SVM 

50 50 89.00 97.00 
50 50 95.55 97.77 
50 50 100.00 99.00 
50 50 95.00 96.00 
50 50 96.00 98.00 
50 50 96.66 97.77 
50 50 100.00 100.00 
50 50 100.00 100.00 

50 50 100.00 100.00 

50 50 100.00 100.00 
50 50 97.00 95.00 
50 50 99.00 99.00 

 50 50 98.99 98.99 

 50 50 94.79 97.92 

 50 50 99.00 99.00 

 50 50 99.00 99.00 

 50 50 95.65 95.65 

 50 50 99.00 99.00 

50 50 100.00 100.00 

 50 50 97.92 98.96 

       International Journal of Image Processing and Vision Sciences (IJIPVS)  Volume-1 Issue-1



Handwritten kannada vowels and English character Recognition System 

 
15 

 

 50 50 97.98 97.98 

 50 50 98.00 99.00 

 50 50 97.98 97.98 

 50 50 94.00 100.00 

 50 50 98.68 98.68 

 50 50 96.00 93.00 
Average  Percentage of Recognition 

accuracy 97.51 98.26 
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Table 3 Recognition accuracy for handwritten Kannada vowels and English 
uppercase alphabets of mixed characters input 

Handwritten Training samples = 2000,   Handwritten   
Test samples = 2000,    Number of features = 64 

Mixed 
Kannada

& 
English  
Chars. 

No. of 
Sample 
Trained 

No. of 
Sample 
Tested 

Recogniti
on 

Accuracy 
with Knn  

(k=1) 
in % 

Recogniti
on 

Accuracy 
With 
SVM 
in % 

 50  50 89.11 92.08 
 50  50 88.12 97.03 
 50  50 97.03 99.00 
 50  50  90.01 94.05 
 50  50 94.06 96.04 
 50  50 98.02 96.04 
 50  50 97.03 99.00 
 50  50 96.00 98.00 

 50  50 93.00 94.00 
 50  50 89.11 91.09 
 50  50 90.01 88.12 
 50  50 96.04 98.02 

 50  50 91.09 90.01 

 50  50 92.08 96.04 

 50 50 88.00 93.00 
  50 50 95.00 97.78 

  50 50 100.00 100.00 

 50 50 94.00 96.00 
 50 50 99.00 99.00 
 50 50 94.44 97.78 

 50 50 100.00 100.00 
 50 50 98.88 100.00 
 50 50 100.00 100.00 

 50 50 100.00 100.00 
 50 50 98.00 99.00 

 50 50 99.00 99.00 
 50 50 100.00 100.00 

 50 50 98.96 96.88 
 50 50 98.00 99.00 

 50 50 99.00 100.00 
 50 50 96.74 94.57 

 50 50 97.00 99.00 

 50 50 99.00 100.00 
 50 50 97.92 98.96 
 50 50 98.99 96.97 
 50 50 98.00 98.00 
 50 50 96.97 97.98 

 50 50 88.00 97.00 
 50 50 98.68 98.68 
 50 50 96.00 94.00 

Average Percentage of 95.77 97.03 

Recognition Accuracy 

V. CONCLUSION 
In this paper, the single OCR algorithm works for both the 
characters. The proposed features (i.e. zone based) are the 
potential features for recognition of handwritten Kannada 
vowels and English uppercase characters. The recognition 
accuracy is 92.71% for KNN and 96% for SVM Classifiers 
with 2 fold cross validation for handwritten Kannada vowels 
and 97.51% for KNN and 98.26% for SVM Classifier with 
2 fold cross validation for uppercase English characters. The 
average recognition accuracy is 95.77% for KNN and 
97.03% for SVM Classifiers for an input from the mixed 
images. The recognition accuracy is considerably high and 
the proposed method is independent of thinning and slant of 
the characters. The extension of the proposed work is in 
progress to meet the objective of Bilingual (Kannada and 
English) OCR System.  
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