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ABSTRACT 
Character Recognition (CR) is a document image analysis method where scanned digital image that contains either machine 
printed or handwritten Tamil script is input into a system to translate it into an editable machine readable digital text format. In 
order to get the efficient output, k-nearest neighbor algorithm is used for the classification process. The algorithm has increased 
the speed and accuracy of character recognition. Finally the Tamil text is translated into the English language. A substantial work 
has been done on foreign languages such as English, Chinese etc. But very few papers are there for Tamil. Hence this work is 
directed towards the development of an algorithm for Tamil Character Recognition. 
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INTRODUCTION 

 

Optical Character Recognition (OCR) is a field of research in pattern recognition, artificial intelligence and 

computer vision. OCR is the mechanical or electronic conversion of typewritten or printed text images into 

editable text. It is a technology that converts different kinds of inputs, such as scanned documents, images 

captured by a digital camera into editable and searchable data. In other words, producing documents like a text 

file from a scanned image of a printed or handwritten page. OCR is a common method of digitizing printed texts 

so that it can be electronically edited, searched and used in machine processes such as machine translation 

(translate text or speech from one language to another), text-to-speech and text mining (process of deriving 

high-quality information from text). The Optical Character Recognition can be widely categorized into two; 

online and offline [1-3]. In offline character recognition scanned images of text is converted into machine 

editable text. Whereas in online character recognition the input of the OCR is received by means of digital pen, 

digital stylus like devices and the input is converted into machine editable text. There are many methods 

available for printed text recognition. In K nearest neighbor algorithm method, individual character templates 

are added into the system initially. Once the templates creation is over, the test image is fed into the system. The 

system segments the image into individual characters and the segmented image is correlated with the preloaded 

templates [4]. The maximum correlated character is declared as the character present in the image. The same 

process is repeated for every segmented character in the image. 

The character recognition of Roman script is a universal one. And complete OCR system is available for 

Roman script. But for the Indian scripts (Tamil script Included) there is no complete OCR system is available. 

Tamil character set is large when compared to English character. Not much work has been done for Tamil 

language. English language has only 26 upper case letters and 26 lower case letters totaling 52 characters. Tamil 

language has one special character (Aayuthaezhutthu), 12 vowels, 18 consonants and 12x18 compound letters, 

totaling 247 characters and some Sanskrit characters like [,],\,`. The Tamil character set is vast when compared 
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to English character set. So the character recognition of Tamil language is a big job. The compound letters are 

formed by adding each consonant with each vowel. For example we furnish the first consonant with all vowels. 

 

க்+ அ = கக்+ ஆ = கா 

 

The pitch of the letters in Tamil varies character by character. The pitch of ‘கா’ is greater than that of ‘க’. 

Some characters are split into two or three parts. For example the compound letter ‘கா’ consists of two parts ‘க’ 

and ‘h’. In Tamil, characters consonants have a dot symbol on top of the characters ‘க்’.The Tamil character set 

has multiple pitch and 2 or 3 parts. In the Existing method, Shyni et al(2015) have experimented zoning and 

chain code procedure for selecting the features from various character samples. Bounding box based shape 

detection and Chain code based sub line direction techniques are implemented to extract suitable features. 

Recognition has been achieved using SVM. This algorithm may be highly suitable for other characters also 

except similar shaped characters in Tamil. Hence we go for Knn algorithm because of its simplicity and high 

accuracy. The proposed Optical Character Recognition system has two stages ‘template creation’ and ‘character 

recognition stage'. In this paper, MATLAB software is used for the efficient Tamil character recognition. 

MATLAB is a high-level language and interactive environment for numerical computation, visualization, and 

programming. Using MATLAB, we can analyze data, develop algorithms, and create models and applications. 

 

Block Diagram: 

Generally Character recognition is mainly consists of four modules. 

Modules 

 

 Preprocessing 

 Segmentation 

 Feature Extraction 

 Recognition 

The block diagram of OCR consists of various states as shown in Fig.1. 

 

 
 

Fig. 1: Block diagram of character recognition 

 

Proposed System: 

A wide range of algorithms has been developed for a number of languages around the world. Some 

algorithms are less in accuracy and complicated. In this paper, we recognized the character using Knn algorithm. 

The proposed system has two stages; template creation stage and character recognition stage. 

 

Template creation stage: 

In template creation stage, images of every letters in Bamini Tamil font with normal font (neither bold nor 

italic) style are gathered. The images are further split into connected component images. That is the image of 

split character ‘ngh’ is divided into three say ‘n’, ‘g’, ‘h’. Then all the divided images are converted into a 

common dimension say 42x24. Then the resultant images are stored in system drive with one label 1,2,3 and so 

on. After naming every final image, a template database is created with the labeled images. 
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Character recognition Stage: 

a)Preprocessing: 

In the character recognition stage the test document image is sent through the system. Initially the image is 

preprocessed [5-6]. The color image is converted into grayscale image. Image Binarization converts an image of 

256 gray levels into a black and white image. Using global thresholding technique the Image is binarized [7-8]. 

The preprocessed image is in the form of matrix with binary values (0, 1). 

 

b)Segmentation: 

 The lines in the preprocessed image are separated according to the white space between lines of text. The 

horizontal projection analysis method is used to split each line [9-11]. The image matrix is traversed from top to 

bottom, wherever the white space count in a line is zero, the line is separated. After the line segmentation, every 

character in the line is separated. Each character is segmented using the connected component labeling 

technique. It uses 8-connectivity to detect the connected image of a character [12]. Every connected component 

gets a separate label to distinguish one from the other. While using connected component to separate characters, 

some Tamil compound letters get 2 or 3 labels because of the split parts.  

 

c) Feature extraction: 

A local binary pattern (LBP) is a type of visual descriptor used for extraction in computer vision. It has 

since been found to be a powerful feature for classification; it has further been determined that when LBP is 

combined with the Histogram of oriented gradients (HOG) descriptor, it improves the detection performance 

considerably on some datasets. The features like area, eccentricity, axis length is determined using this feature 

extraction method. 

 

d)Classification: 

Classification is a technique in digital image processing for finding small parts of an image which match a 

template image [13]. The labeled image from the previous stage is split according to the label number. Every 

labeled image is correlated with the preloaded templates. The correlation coefficient is calculated using the 

below formula 

 

𝛾 =
∑ ∑ (𝐴𝑚𝑛−�̅�)((𝐵𝑚𝑛−�̅�)𝑛𝑚

√(∑ ∑ (𝐴𝑚𝑛−�̅�)2𝑛𝑚 )√(∑ ∑ (𝑩𝒎𝒏−�̅�)2𝑛𝑚 )
       (1) 

 

Where m is row number and n is column number. Here Amn is the pixel intensity or the gray scale value at a 

point (m,n) in the template image. Bmn is the gray scale value at a point (m,n) in the test image. = mean of (A) 

and = mean of (B) The maximum correlated character is declared as the character present in the labeled image. 

The same process is repeated for every segmented character (labeled image) in the image. The k-nearest 

neighbor algorithm is amongst the simplest method of all machine learning algorithms: an object is classified by 

a majority vote of its neighbors, with the object being assigned to the class most common amongst its k nearest 

neighbors (k is a positive integer, typically small). If k = 1, then the object is simply assigned to the class of its 

nearest neighbor. We have chosen this algorithm for simplicity and high accuracy. It finally produces the 

machine editable text. 

 

e) Translation: 

The Tamil text is translated into an English language.  Hence In this paper, we have recognized the Tamil 

text and translated it efficiently 

 

Experimental Results: 

The input image and the results are as shown below. 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Input image 
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Fig. 3: Preprocessed image 

 

 
Fig. 4: Segmented image 

 

The Preprocessed image and Segmented image is shown in the Fig 3 and Fig 4. 

 

 
Fig. 5: Feature extracted image 

 

 
 

Fig. 6: Recognized image 

 

 
Fig. 7: Translated image 
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The accuracy rate of our paper is determined by the following formula, 

 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
Number of correctly detected words

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑑𝑠
 * 100      (2) 

 
Table I: Accuracy table 

Language Algorithm Accuracy rate 

Tamil KNN classifier 91% 

 

Thus for the given input, each character of the whole string is recognized and translated without any error. 

The resultant text is clearly visible. The accuracy rate is shown in the table I. 

 

Conclusion: 

A lot of research work exists in the survey for Tamil Handwritten recognition. A system for offline Tamil 

handwritten character recognition was developed. By increasing the level of dataset matching, more efficient 

features for each character were extracted and obtained a maximum accuracy rate. The k-nearest neighbor 

classifier is used to assign the unlabeled character object to a labeled class of character. For this purpose, a 

dataset has been used to train the classifier where the estimated values obtained from each cells are considered 

as the attributes for the objects. The accuracy of our work is about 91%.The advantage is that we can also get 

the input word in English Various simulation results show that the proposed method can perform much 

accurately to recognize character. However, there is no standard solution to identify all Tamil characters with 

reasonable accuracy. Challenges still prevail during recognition process. 
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