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Abstract
This paper introduces a novel feature extraction approach for 
handwritten Assamese character recognition. The performance 
of an optical character recognition system highly depends on the 
extracted feature set. Hence, feature extraction plays a significant 
role in achieving high recognition accuracy. Also, not all the 
features of an image are useful for classification and therefore 
feature extraction helps in yielding only the significant features 
for feeding into a classifier. We have tested the proposed method 
on offline handwritten Assamese characters and have obtained 
appropriate result. 
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I. Introduction
Character recognition has become a challenging research since 
upcoming years [1-2]. It contributes immensely to the advancement 
of an automation process and can improve the interface between 
man and machine in numerous applications. Several research 
works have been focusing on new techniques and methods 
that would reduce the processing time while providing higher 
recognition accuracy [3]. 

The input to character recognition system is divided into offline 
and online. In offline character recognition system scanned images 
of writing characters are processed. However, in online character 
recognition system characters are processed in real time while 
writing is taking place [4]. 

The first step of a general recognition system is preprocessing. 
Preprocessing is done in order to obtain better feature sets. It 
includes noise removal, resizing, autocropping etc of the image 
before features have been extracted. Preprocessing is followed by 
feature extraction. There are several methods such as projection 
histograms, contour profiles, zoning, zernike histograms etc. [4]. In 
this paper, zoning method is being used to extract relevant features 
from the image. In this method, the rectangle circumscribing the 
character is divided into several overlapping or non-overlapping 
regions and the densities of black points within these regions are 
computed and used as features [5]. The final step in the recognition 
system is classification where the extracted features are fed into a 
trained classifier like Artificial Neural Networks (ANN), Support 
Vector Machines (SVM) etc.

II. Assamese Character Set
In India, Assamese language is considered to be an eastern Indo-
Aryan language mainly used in the state of Assam [6]. It is closely 
related to Bangla and Oriya. The character set of Assamese script 
includes 11 vowels and 41 consonants which is included in Figure 
1. Thus, we have considered handwritten samples of these 52 
character sets and have implemented our proposed method using 
them.

Fig. 1: Basic Assamese Character set [8]

III. Proposed Feature Extraction Method
In this section, we have described our proposed method on 
feature extraction. Fig. 2 demonstrates preprocessing and feature 
extraction step that has been performed.

Fig. 2: Block Diagram of the Proposed Methodology
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A. Preprocessing
At first handwritten samples of Assamese character are collected 
and these samples are scanned and stored in digital format. The 
scanned images are then manually cropped in order to separate 
individual characters. All the scanned images are loaded from 
a specific file and converted into grayscale images. In order to 
maintain size uniformity of all the character images, they are 
resized into a standard dimension. Resize is followed by noise 
removal which uses median filter to eliminate single black pixels 
present in the white background of the image. This is followed 
by the last step of preprocessing i.e binarisation. We have 
converted the normalized grayscale images into binary images 
using threshold value obtained by Otsus’s method [7]. The output 
image of binarisation is later converted into image with bit depth 
1. Thus, we get preprocessed images of different handwritten 
Assamese characters which are encoded using 1 bit per pixel.

Fig. 3: Preprocessing results for Assamese character ‘ক ’

B. Zoning 
In this paper, we have proposed a statistical feature extraction 
method named zoning. In this proposed method, resized individual 
image of size 40*40 pixels is divided into 16 equal zones or 
blocks each of size 10*10 pixels. The features are extracted by 
counting the number of black pixels in each zones. This procedure 
is repeated sequentially for all 16 zones which are stored in the form 
of signature array for each characters. Thus, for each Assamese 
character we get a signature array of length 16 calculated from 
each zones. These signature arrays of length 16 generated are 
converted into 128 bit binary strings. 

Zoning Algorithm
Input: Binary image (size 40*40)1. 
block_id = 12. 
for i from 1 to 43. 
 for i from 1 to 44. 
  read 10*10 pixels in matrix format5. 
   block[block_id] = read matrix6. 
   block_id = block_id + 17. 
for block_id from 1 to 168. 
 read block[block_id]9. 
  count = number of black pixels in the block10. 
  signature_array[block_id] = count11. 
Result : signature array of the image12. 

Fig. 4: Zoning illustration on an Assamese character ‘ক ’

IV. Experimental Results
We collected 10 handwritten samples for each of 52 Assamese 
characters and stored the scanned images in digital format. We 
have used OpenCV 2.0 for preprocessing and obtained binary 
images with bit depth 1 in the final step. Then we have tested our 
proposed method on the binary images to get 128 bit binary string 
which will later on serve as an input to the classifier.

Fig. 5: Signature Array and 128 Bit String for Assamese 
character ‘ক ’

Now, in order to check the feasibility of our feature sets obtained 
from the handwritten images, we have manually tried to calculate 
the nearest match. Firstly we have taken 10 handwritten samples 
each for the characters ‘চ’,‘ক’,‘ৰ’,‘ন’ and ‘৩’ . We have done 
preprocessing on these samples. We will get the signature array 
for each of these characters from zoning. We have taken the 
average of signature arrays of 10 handwritten samples each for 
the character ‘চ’,‘ক’,‘ৰ’,‘ন’ and ‘৩’. Now let us take another 
handwritten sample of the character ‘ক’. We will assume that this 
character is not known to us and we will try to find out of which 
of the 5 characters it closely matches. For this we have simply 
subtracted each of the signature array element of the characters 
‘চ’,‘ক’,‘ৰ’,‘ন’ and ‘৩’ with the array element of the unknown 
character. We term this difference as the deviation of the unknown 
character from ‘চ’,‘ক’,‘ৰ’,‘ন’ and ‘৩’. Now we have calculated 
the sum of absolute values for these deviations and found that 
the unknown character deviates less from ‘ক’ than ‘চ’, ‘ৰ’,‘ন’ 
and ‘৩’. We have got the value 182 for ‘ক’ and values 282, 343, 
215 and 299 for ‘চ’, ‘ৰ’,‘ন’ and ‘৩’. This means the unknown 
character closely resembles the character ‘ক’. This illustration 
have been graphical represented in fig. 6.



IJCST  Vol. 6, ISSue 2, AprIl - June 2015  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 228   InternatIonal Journal of Computer SCIenCe and teChnology

Fig. 6: Graphical Representation of Deviation of Unknown Character From Samples ‘চ’,‘ক’,‘ৰ’,‘ন’ and ‘ ৩’

V. Conclusion
In this paper, we have proposed a novel feature extraction 
approach for an Assamese OCR system. We have obtained good 
results while testing this approach on 52 handwritten Assamese 
characters. This output feature set comprising of 128 bit binary 
string can be taken as input values for classifiers like ANN and 
SVM. In future, we shall extend our work in designing a classifier 
model for recognition of handwritten Assamese characters. The 
classifier model will be trained and tested using the same feature 
sets which we have obtained.
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