
International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-4, Issue-6, Jun.-2016 

A Shape Based Text Segmentation Using Eccentricity Transform 
 

1 

A SHAPE BASED TEXT SEGMENTATION USING ECCENTRICITY 
TRANSFORM 

 
1SAURABH BUTTAN, 2CHANDRAKALA H. T. 

 
1Research intern, Department of Aerospace, Indian Institute of Science, Bengaluru, India 

2Assistant Professor, Department of CSE, BNM Institute of Technology, Bengaluru, India 
E-mail: 1saurabhbuttan1749@gmail.com,2chandrakl80@gmail.com 

 
Abstract— Document images are stored, manipulated and accessed easily on an electronic media. There is an increasing 
demand to design automated systems for the purpose of extracting useful information from document images. Most 
documents, suffer a lot of challenges including occlusion to detect text. Also, techniques required to solve such challenges 
demand more computational processing and falls short in terms of real-time application. In our project, we have made use of 
eccentricity transform to segment the text into line(s), word(s) and character(s) making it efficient for video processing in 
real-time application. We have further extended our work to process the algorithm on Raspberry Pi 2 board for video 
processing. The algorithm has been verified and tested on 30 printed English documents. 
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I. INTRODUCTION 

 
Understanding of document text images has been an 
area of research which is receiving increasing 
attention with the support of Image Processing 
Techniques. Considerable interest is given to design 
automatic systems for recognition of text over a 
digital image. Segregation of components into units 
of patterns that seem to form meaningful objects from 
the observed patterns is known as Segmentation. This 
is a crucial step in pattern recognition followed by 
pattern classification. Efficient utilization of 
resources must be realized and made use of, up to its 
complete potential. Capturing an image from 
different angles is effective for classification process. 
In this way, features can be analysed and extracted 
proficiently. 
Text recognition is a challenging task, however many 
attempts and results have proven beneficial, systems 
must be updated and resources must be utilized 
extensively. In [1], the author extracted features only 
for word segmentation by forming character 
skeletons. The output feature vectors were then used 
as a training data for neural network and the system 
was benchmarked. However, we can also segment the 
text by making use of classical Image Processing 
techniques such as detecting boundaries to extract 
features; in [2] the approach is to make use of 
statistical techniques based on exponential models by 
calculating boundaries. This provides training data 
for predictive model required in the process of text 
classification.  
Different styles of texts follow different patterns in 
order to segment in individual entities. Mostly, line 
and word have an appropriate shape of adjoining 
horizontal lines which is used to segment them into 
corresponding entities. Hough transform 
characterizes the text by grouping edge points. This 
idea is exploited in [3] comprising of dataset which is 
not only of document images but also has database 
including business cards and number plates. Shape 

based object recognition can be used to identify 
certain distinct objects of interest from the image. For 
example, calculating eccentricity [4] of a component 
whose point in the binary image to the shortest 
distance of another point that is farthest away from it. 
We realized that we could make use of eccentricity 
transform [4] to segment text. Some properties of 
eccentricity include its nature of robustness, 4-
connectivity and lesser computational time. To 
further reduce the time complexity of the program 
and utilize the resources feasibly, considering 
device’s portability as a priority for the purpose of 
real-time video application we have employed a 
Raspberry Pi processor in our work. Images are 
captured in multiple frames as part of the video by the 
Pi camera and processed at fast speeds in its GPU. 
Our algorithm is robust enough to handle the 
variations in the quality of the acquired image, skew 
of the objects, contrast, brightness, font size and style. 
Our work can further contribute to models as a 
training data for supervised classification. 

 
II. IMAGE ACQUISITION 

 
Image acquisition is the first step in a vision system. 
Sensor plays a vital role in this process of image 
acquisition where each sensor consists of 2-D array 
cells. These cells denote a pixel in the image. The 
incident light is converted into voltage and this in 
turn is converted into digital number which is nothing 
but the intensity of a pixel. Low entropy indicates 
poor text identification and hence affecting the 
performance. Thus, realizing the importance of 
having intensity alignment for a pattern is crucial for 
further processes. In order to highlight certain 
features in an image it is necessary to bring out the 
obscured details. Image enhancement helps pertain 
this task. In this project, use of Raspberry Pi camera 
is helpful because of its good resolution. Further, 
image is enhanced by saturating the contrast to its 
low and high intensities. In Fig. 1, the images are 
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acquired in the form of video and Raspberry Pi 2 
processes all the instruction as a stand-alone device.   

 

 
Fig. 1. Flow chart of the processes. 

 
The images are acquired in electromagnetic spectrum 
of the visible light which comprises of Blue, Green 
and Red channels. These channels provide distinct 
variations of the intensities that range from 0-255. 
Although, thresholding is a segmentation technique; 
it also sets the pixels to foreground and background 
based on their intensity. This is useful (Fig.2.) 
because when the three threshold bands are combined 
using a logical AND operator then most of the 
features in the foreground (i.e. text) are retained, 
whereas they are removed in the background.  

 

 
       (a) 

 
 (b)  (c)  
 

 
 (d)  (e) 

 
Fig. 2. (a)Original. (b) Red. (c) Green. (d) Blue. (e) AND 

operation after applying threshold technique on Red, Green 
and Blue channels. 

 
The resulting binary image is further complemented. 
This operation is used to convert light regions to dark 
and dark regions to light.The objective of Pre-
Processing is to suppress the unwanted signals and 
make the foreground components (i.e. text) much 

clearer than compared to the background; in order to 
provide a base for further operations which includes 
defining contours of the connected components. In 
this process, removing small unwanted objects is 
essential so that we can substantiate relevant features. 
One way is to calculate the number of pixels in a 
component and remove the ones below the threshold. 
Weiner filter provides provision for handling noise. 
The algorithm in [5] statistically incorporates the 
local mean and variance around each pixel. This is 
further estimated by, 
푏(푛 ,푛 ) = 휇 + 	 (푎 푛 ,푛 − 휇)------- --- (1) 
 
Where 휇,휎  are mean and variances respectively. 푣  
is the noise variance at 푎 푛 ,푛  pixel of the image.  
 
2.1 Eccentricity Based Segmentation 
For segmentation of line, word and character noise 
removal is applied with three different values given 
as an input to the filter. Tools like morphology are 
used to highlight the objects or features of interest in 
an image. One of the method is morphological 
“open” operation. Usually Opening smoothens the 
edges and breaks narrow isthmuses. Morphological 
open operation is a combination of two operations 
i.e., erosion and dilation. In general, dilation is used 
to expand the image and erosion is used to shrink it. 
In our project, the structuring element is ‘square’, 
which is affective in defining the shape of the object 
(Fig. 3) and further segregate into line, word or 
character.  
 

  
  (a) 
 

  
  (b) 
 

  
    (c) 

Fig. 3. Morphological Opening operation on (a) Line, (b) Word 
and (c) Character 
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Connected Components sometimes consists of 
smaller components leaving holes. Connectivity 
defines boundaries of the object, based on which 
segmentation is performed. Once the boundaries are 
calculated it is important to fill these holes inside 
them so as to classify them as lines, words or 
characters. There is an ambiguity that follows if we 
do not perform filling of holes. For example, in letter 
“a” or “A” there is a hole in both the letters and for 
line, word and character segmentation we need to fill 
these holes in order to make a meaningful component 
for classification.  
Further, each component is uniquely labelled and its 
respective eccentricity is calculated. It is a measure of 
calculating the distribution of pixels in a connected 
component. As some pixels are missing with respect 
to its aligned shape of the component, eccentricity 
can handle non-connected region.Hence it can 
compensate for the missing pixel, while preserving its 
ingenious shape. Such methods are time consuming 
but efficient to approximate the non-consistent pixel 
orientation and estimate the bounding box. For every 
frame, the identified objects are then acknowledged 
and voted. If the correlation of its features between 
the same identified objects in the next frame are 
identical then the object is voted positively. By this, 
we create a counter for stacking the highest number 
of votes assigned to a particular object and identify 
the objects that are repeated the most. 
 
IV. EXPERIMENTAL RESULTS  
 
The performance is calculated based on the 
correctness of the segmentation for line, word and 
character. We have analysed that for best results, the 
font size should be minimum 12 and the distance of 
the printed text document from the camera should not 
be more than 3 inches and should be stationary. Fig.4. 
shows the line, word and character segmentation 
using eccentricity. Table 1 shows the efficiency 
achieved by the proposed algorithm experimented on 
30 different printed English text documents captured 
50 times using a Pi camera. 
 

 
(a) 

 
(b) 

    

 
   (c) 

Fig 4. Segmentation of (a) lines, (b) words and (c)characters 
 

Table 1: Achieved efficiency of lines, words and 
characters segmentation. 

 
 

CONCLUSION 
 
Segmentation of text can be a challenging task. 
Hence, falls short when it comes to use of automated 
systems in conjunction with use of real-time 
applications. We realized that resource utilization in a 
portable device is crucial in order to achieve best 
performance. In our experiment, Eccentricity 
transform adds an advantage, as a part of shape based 
text segmentation and takes less computational time 
compared to other techniques. Our main objective 
was to develop an algorithm from existing Image 
Processing techniques and verify the results of 
segmentation by making Raspberry Pi 2 as a stand-
alone device. We have developed and deployed the 
code on Raspberry Pi 2 along with 5 MegapixelsRGB 
camera, which records video at 1080p resolution and 
with shutter speed of 30fps.However, our work is 
limited to segmentation and can be further extended 
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as an input to predictive models for supervised 
clustering. 
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