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 Abstract— Gigantic research has been done on optical character recognition (OCR). Numerous works has stated for 
English, Chinese and Arabic scripts and Indian languages in [1]. There is no much work done on Overlapped script 
recognition. Although different efficient methodologies of Character recognition are proposed, but very few research 
implemented on Overlapped script recognition. In this article implemented the latest methods of Overlapped character 
recognition. Segmentation of Overlapped characters has an extremely strenuous task due to the large variety of characters 
and their shape, their shape and intimacy arrival in the script. Normalization, binarization and thinning are the pre-processing 
techniques used for in handwritten character recognition. Finally, we used Support Vector Machine (SVM) for resulting 
feature vectors and obtain classification performance in the character recognition scheme in [12]. The implemented 
recognition scheme provided 93 percent accuracy on Overlapped English character databases respectively. 
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I. INTRODUCTION  
 
Character recognition is the capability of any system 
to read, recognize and analyze information. large 
endeavor have been made to develop an efficient 
Character recognition system which generally 
incorporates the method optical character recognition. 
Among all the successful attempts in related analysis 
over the decennary, the research on the Recognition 
of overlapped characters has never evolved to 
significant heights. Overlapped character recognition 
we use Segmentation of different scripts using 
thresholding and Horizontal as well as vertical 
projection profile in [1]. No one able to apply 
overlapped character recognition with specified 
accuracy. Currently there are indefinite OCR systems 
usable for handling printed English and Indian 
Languages characters with feasible levels of veracity. 
These systems are available for many foreign 
languages as well as some of the Indian languages 
such as Devnagri,  
Kanada and telgu script, etc. in [4]. Yet, there are not 
diverse efforts stated on developing Overlapped 
character recognition. This paper illustrates the 
process for Overlapped script Recognition. 
Recognition of printed characters is itself a 
challenging problem since there is a contrast of the 
same character due to change of fonts or introduction 
of different types of noises. Most of the conventional 
OCRs use character segmentation to extract symbols 
and recognize them using a classifier. 
 
II. METHODS 

 
A. Literature Review 
The favorable review around the endeavor done for 
offline recognition of Script in [4]. The segmentation 
based approach is usually used to perceive the text. In 
this approach the entire text is segmented lines into 
words and words into characters [3] [6] [7].  

 
Handwriting is natural and differs from person to 
person. Here, even the best of the handwriting 
recognition systems have not been successful in 
differentiating between overlapped characters in the 
handwritten text [2] [6]. In handwritten Characters 
this is immensely feasible that characters touch each 
other and Overlap the separation of such touching and 
overlapping characters is a complex problem in [3]. 
Feature extraction and classification are important 
steps of character recognition process affecting the 
comprehensive veracity of the recognition system. 
There is not convenient work has been done towards 
Overlapped character recognition of different script in 
[3]. In offline recognition the source is either an 
image or a search form of the script whereas in online 
recognition the Image contains Script parameters are 
well forms like Shape, Line and etc. No matter how 
the delima resides, in general, these are the major 
phases in OCR problem in [7] as follows:  

 Preprocessing 
 Segmentation 
 Feature Extraction 
 Classification and Recognition 

 
The very few methods have been performed for 
Overlapping script detection. This paper demonstrate 
the detection of overlapping characters using various 
morphological operators and segmentation 
techniques: Thresholding as well as Projection profile 
approach and recognize the characters using SVM 
classifier of overall accuracy higher than other 
methods as Follows. 
 
B. Preprocessing 
The need of pre-processing is to improve the visual 
appearance of images in case of non uniform 
illumination and to improve the performance of script 
recognition. The main sub processes of pre-
processing are: Binarization, Noise Removal, Skew 
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correction and Thinning. Binarization process is 
transforming a grayscale image into a black and white 
image. The algorithm for converting RGB to 
Grayscale and Binary Image is shown in Fig 1. 
 

 
Fig 1: Algorithm to convert RGB Image to Grayscale Image 

 
Digital images are affected due to several types of 
noise. Noise in a document image is due to the poorly 
optical scanning device. After extraction the image 
may contain the noise. Thus median filter is one of 
the techniques used to remove noise from images and 
it preserves edges while removing noise. Salt and 
pepper noise arises due to scanning process and 
quality of the paper being scanned thereby corrupting 
the pixels. Median filter is used for evacuation of salt 
and pepper noise in [14]. The equation of median 
filter is given by, 
 

 
Where, (x, y) is image after performing median filter 
on intensity plane image and (s, t) is the size of 
window. 
The fig.2, describes the algorithm for removing noise 
by using median filter. 
 

 
Fig 2: Algorithm for Removing Noise By Median Filter 

 
After median filter apply the normalization 64*64 on 
Image. 
Thinning is a technique which results in individual 
pixel width image to perceive the character smoothly. 
Thinning extracts the shape information of the 
characters. The thinning algorithm is available in 
[08]. 
 
C. Segmentation 
Segmentation is a process which is used to split the 
images into characters/symbols. Segmentation 
subdivides an image into its constituent regions or 
objects. Segmentation is a vital phase in the OCR 
system because it affects the rate of recognition. The 
segmentation techniques involve several strides, 
namely Line segmentation, word segmentation and 
character segmentation. Segmentation of different 

scripts are done adopting the horizontal and vertical 
projection profiles of the image and thresholding 
Approach [5].  
We present a new method where we will consider 
both overlapped Characters. In the first pass segment 
the characters or script using Thresholding and 
Projection profile. We use connected component 
analysis in the second pass to segment the overlapped 
characters and in the third pass we accord with 
merged characters using dilation and erosion. 
‘BwLabel’ command gives you the number of pixels 
linked together in a progression to form a group of 
connected objects. The fig 3.1 shows (a) Original 
RGB image (b) Segmented image 
 

 
Fig 3.1: Segmentation results. 

 
In [09], the touching and overlapped characters are 
initially analyzed and then segmented into basic ones 
by a new fuzzy decision-making approach. This 
concept was inspired after inspecting the complicated 
ways by which characters overlap with each other in 
different scripts. 
After segmentation, contour was found and 
segmentation recognizes the Line and curve 
characters of given input image shown in Fig 3. 
Analyze Line and curve characters using Freeman 
chain code 8 connectivity approach. The shape can be 
well represented by boundary in [11]. Chain code 
provides a storage efficient representation for 
boundary of an object [8]. There are various 
techniques of chain code descriptor to represent the 
shape in [11]. 
 

 
Fig 3.2: Freeman 8 connectivity chain code 

 
Chain code represents an object boundary by a 
connected sequence of straightforward line portion of 
specified length and direction. This straight line is a 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-1, Jan.-2016 

A Noval Approach for Overlapped Character Recogntiton 
 

45 

sequence of integer in [14].The fig.3.3, describes the 
algorithm for recognize Line and curve of given 
Binary image. 
 

 
Fig 3.3: Algorithm for Freeman Chain Code 

 
Two aspects resolve the success of the algorithm: The 
first factor is the direction either clockwise or 
anticlockwise. The second is the starting direction of 
the 3X3 window traverse. Chain code technique is a 
representation that consists of sequence of numbers 
which represent the direction of the next pixel that 
can be used to represent shape of the objects in [11]. 
The coordinate of the next pixel is calculated based 
on the traversal of rows and columns of matrix 
addition and subtraction by 1, depending on the value 
of the chain code. To find the chain code, first object 
need to be scanned out of left to right. After finding 
the starting point of an boundary is traverse till end 
pixel. Finally Direction code is store into array or list 
in [11]. Starting point of an object defines the chain 
code. If we change the rotation of an image it affects 
the chain code. Compare the original segmented 
image freeman chain code with the English script 
dataset. 
The fig. 3.4 recognizes the Lines and curve 
coordinates: 
 

 
Fig 3.4: Detects Lines and curve using Freeman chain code 

 
Fig 3.5: Proposed method for Chain code detection 

 
D. Feature Extraction 

 Good features are those whose values are 
similar to phenomenon on residing to the same 
category and distinct for objects in different 
categories. Image important features are 
shape, color and texture, Blob, Area. 

 The first method uses boundary features and 
the other method uses region features to 
evaluate the shape. Boundary features are 
extracted from the shape feature like 
perimeter, corners and blob. While provincial 
features are extracted from the region 
occupied by the shape such as the area [1]. 

 The proposed system extracts the geometric 
features of the contour. These features are 
based on the basic line that forms the character 
skeleton employing skeletization approach. 
The system gives a feature vector as its output. 
The feature vectors so generated from training 
set. The features extracted from the character 
image include the positions of different line 
segments in the character image. We can 
calculate features from Region props with 
‘Bounding Box’ Property. 

 Fig 4.1 shows the Feature extraction for 
character images : 
 

  
Fig 4.1: Algorithm for Feature extraction 
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E. Classification and Perception 
The expected prototype is distribution where test data 
compared with training data. There are several 
methods have been proposed for script recognition 
and classification in [7]. Manuela Bicego and Vittorio 
Murino used Hidden Markova model for 
classification [11].  We have used total 100 images, 
50 images for training and 50 images for 
classification. There are some new techniques that are 
used to classify the characteristic features in the 
existing systems such as neural network, support 
vector machine. we have used Support Vector 
Machine(SVM) for classification because SVM gives 
higher recognition rate than any other classifiers[12]. 
The extracted features are given as the input to the 
decision building part of the recognition system. The 
performance of a classifier relies on the quality of the 
features.   
A classification technique generally contains 
separating the data into two sets, training and testing 
sets. Each instance in the training set contains target 
value and several Attributes. Many researchers used 
SVM successfully viz.  Sandhya Arora et al. [12], 
Umapada Pal et al. [13]. Support vector machine is a 
discriminative classifier formally defined by the 
separating hyper plan. SVM uses the trained data to 
define the hyper plane which classify the input test 
data.SVM classifies linearly separable data which 
contain multiple classes. Fig 5.1 shows classification 
of dataset using SVM classifier: 

 

 
Fig 5.1: procedure for SVM classification 

 
Fig. 5.2 shows the classification result and 
recognition using SVM classifier is 93% as: 
 

 
Fig 5.2: Classification and Recognition Result 

CONCLUSION 
 
Generally, recognition rates depend upon the pre-
processing, segmentation and feature extraction. 
Existing methodologies are not much capable of 
segmenting and recognizing images in complex 
cases. But I implemented new methods when 
compared with other algorithms in the same area of 
research works with overlapped script recognition 
high accuracy 93% in almost all cases. Real time 
industry implementation of this paper Manual 
detection of overlapped characters in medical x ray 
image. In this paper, the overlapped script recognition 
methods are implemented and eager to solve 
Overlapped and touch Indian script of same color in 
the future to make the OCR systems more potent. 
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