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Abstract
The main purpose of this paper is to extract objects from 
Images and recognizing text characters. Our approach uses 
Morphological operation for text localization, and, Support 
Vector Machine for character recognition, along with some 
preprocessing and post processing steps. This algorithm is 
tested with natural Images as well as Images taken from ICDAR 
2003 Robust Reading Competition dataset. The proposed work 
is evaluated using ICDAR 2003 competition metrics specification 
and the performance is compared with the existing methods 
developed in the previous three years.
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I. Introduction
Extracting and recognizing text in Images has become a potential 
application in many fields like Robotics, Intelligent transport 
systems etc. In the field of Multimedia, information extraction 
and recognition has become a necessity now [for example 
capturing number plate information through a video camera 
and extracting license number in traffic signals]. The three main 
modules of such applications are [a].Object Localization [b]. 
Object extraction and [c].Text recognition.
In this paper, we have presented a robust approach for text 
extraction and recognition in images. First, the input image is 
filtered by the Median filter to remove any noises. Then edges 
are detected using LOG edge detector. Then the morphological 
dilation operation is applied for object localization. All the 
connected Components are then extracted and all non-text 
character components are discarded by a two step process. 
Features are then extracted from the extracted Components. 
These features form the feature vector for SVM. These features 
are tested with SVM for recognizing individual characters. Then, 
all recognized characters are merged to form text lines.

II. Related work
The extraction of text in an image is a classical problem in the 
computer vision. Automatic detection and extraction of text 
in images have been used in many applications. Document 
text localization can be used in the applications of page 
segmentation, document retrieving, address block location, 
etc. Content-based image/video indexing is one of the typical 
applications of overlay text localization. Scene text extraction 
can be used in mobile robot navigation to detect text-based 
landmarks, vehicle license detection/recognition, object 
identification, etc. However variation of text due to difference 
in size, style, orientation, alignment, low image contrast and 

complex background make the problem of automatic text 
extraction extremely challenging.
A lot of research has been done on this field. We have done a 
survey from the year 2000 and we have highlighted only the 
articles published in the last four years.
A lot of research has been done on this field.
While studying the related articles on this issue, it has been 
found that text and non-text classification is either implemented 
by [a] taking text area as a block or [b] character by character. 
[2, 8]. J. Fabrizio, M. Cord, B. Marcotegui has suggested a 
region based approach [2] based on the latter case [b]. In 
that text strings are decomposed to letters, and then group 
them to restore words and text zones after recognition using 
SVM.  Region based approach seems to be more efficient, such 
approach was ranked first (Retornaz and Marcotegui, 2007) 
during ImagEval campaign (ImagEval, 2006). But the authors 
accept that this method produces lot of false positives. 
Use of supervised and unsupervised techniques has been 
widely used [3, 4] for recognition stage and it gives good 
results.
CC based or Edge based approaches which have been used 
for text localization before. But the main drawback in using 
these approaches alone will results in lots of disadvantages 
like increase of false positives, increase in processing time etc. 
but they are easy to implement. Later in this section, we have 
analyzed some of the techniques to overcome this problem.  
Chitrakala Gopalan and D. Manjula has  suggested a new 
approach, [2] in which a variation of Contourlet transform on 
images is applied  to  decompose it into set of directional sub 
bands with texture details capture in different orientations 
at various scales. For that a non sub sampled contourlet 
transform NSCT is used. Using Multi–oriented Texture details 
at high frequency component are then used to separate text/
non-text regions.
The authors claim that this work is much better when compared 
to CC or Edge based approaches. But the author accepts that 
it does not give satisfactory results for scene text images.
In the recent years, Morphology based methods have been used 
for text localization. In the year 2009, J.Sushma, M.Padmaja 
has proposed an edge based approach [5] using mathematical 
morphology where a feature map is generated from images 
obtained by the convolution operations with the original image 
in different orientations. Then dilation operation is applied to 
localize text. 
In one such approach [1], Morphology based text localization 
and extraction scheme has been proposed. In that, edges are 
detected first. Using the edges the algorithm has tried to find 
out text candidate connected components. These components 
have been labeled to identify different components of the 
image. Once the components have been identified, the variance 
is found for each component and using these information text/
background components is separated.
First of all, when using Morphological methods, choice and 
shape of the structuring elements is very important since they 
control the shape of the shape of the output image... 
Similar to this, lots of works has been done combining edge 
based technique with projection profile [7], combining edge 
based technique with morphology. [6] and techniques using 
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Wavelet decomposition with projection profile analysis [9] for 
text localization.
A different type of techniques that has been used in this context 
has been reviewed in one survey paper. [11].
In our method, we have used an edge based technique 
combined with morphological operation for text localization 
and SVM based classification for text recognition.

III. Methodology
The proposed work is divided into four modules, and is shown 
in fig.1.

Fig. 1 : Module diagram

A. Preprocessing
In the preprocessing step, first the input RGB image is converted 
to gray-scale image. This conversion is done in order to reduce 
the processing overload. Median filtering is then applied to the 
Gray-scale image to remove any noises present in that. Next 
edges are extracted from the resultant Image using LOG edge 
detection algorithm. [2, 5, 6]. The choice of using LOG edge 
detector is for the reason that it finds the correct places of 
edges and testing wider area around the pixel.

B. Text localization and Extraction
In this phase, the edge image obtained from the previous 
step is binarised. Then the Morphological dilation operation 
is performed on this edge map [5, 6]. Since texts are normally 
aligned in the  horozontal direction we have used a 2 X 4 
rectangular structuring element. All CCs are then extracted 
[2].

1. Text/non-text classification
All these extracted components may contain both.text 
components and Non-text components. They are seperated 
and eliminated by a two way process. First, the initial BBs are 
drawn for  all objects. See fig .2 

Fig. 2 : Initial wrapping of objects with bounding boxes

Then we use first the CC statistical metrics to remove non-
text components. For this, the following two rules [a] & [b] 
are applied to remove very big components and very small 
components that may result from the background objects. 

[a]  Ai < Ta..
[b]  BBw > 2 * BBh.          
[c]  Pixel distance (Ci , Cj) <  1.
where A is the area of the component, BBh  and BBw .are the BB 
height and width. Here [a] discards all very small components 
and [b] discards all big and wider objects. Occurences of false 
positives is the major drawback in using CC based approache. 
When thick characters are extracted,for example in the case of 
letter O, the inner and the outer circles are seperately extracted 
[fig .3[b]] and therby increasing false positive counts. Rule [c] 
is used to discard such components.

Fig.3 (a) : Image   (b). Normally Extracted Letter ‘O’

C. Character Recognition

1. Support Vector machine
SVM is basically a clssier that performs the classification tasks 
by constructing  hyper planes in amulyidimentional space that 
seperates cases of different class labels. 
Given some set of data points, SVM will try to find an optimal 
hyper plane that correctly classifies these data points to two 
or more classes. Suppose given two classes, the objective is 
to identify the hyper plane that maximizes the margin m, which 
is given in [Eq.[1]]
w = 2 / |m|                                                                    (1)
While at the same time classifying correctly all the samples given. 
Being wt the hyper plane that verifies the previous condition, all 
points that are part of that class will verify: wx+b>0, where x 
is the point that is being validated. If a point is not part of that 
class, then: wtx+b<0.  If the data is linear, then the problem is 
solved by minimizing ||w|| in order to maximize the margin m, 
subject to the conditions imposed by the training data:
In order to make it work in the non-linear decision boundaries, 
all the points xi are to be transformed to a higher dimension 
space using a transformation function Φ, so that in this new 
space the samples can be linearly divided. For this SVM uses 
kernels such as Polynomial, RBF etc. The relationship between 
the kernel function K and Φ in the non-linear case and for the 
dual formulation is given as follows.

                            (2)
In our method we have used polynomial kernel. This type of 
classification task usually involves with training and testing data 
which consist of some data instances, each instance in the 
training set contains one target values and several attributes. 
A step in SVM classification involves identification as which 
are intimately connected to the known classes. This is called 
feature selection or feature extraction. 
All these components are then tested with SVM [1, 8]. The 
main advantages of SVM when used for image classification 
problems are (1) ability to work with high dimensional data 
and (2) high generalization performance without the need to 
add a-prior knowledge, even when the dimension of the input 
space is very high.

2. Feature extraction
The following are the features extracted from the 
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Components. 

Standard deviation.
The first feature is the Standard deviation. It is calculated as 
follows:
                                      (3)                                
                
                       
where  c(x,y) is the component, n   is the total number of pixels 

in C and  M   is the mean value of pixels in C.and is calculated 
using the formula:

∑= ),(( yxCM                      (4)                                            

   
),(),( yxfyx ∈
       

Energy of edge pixels.
Normally, when compared to the background pixels, edge 
pixels will have larger values. The energy of edge pixels can 
be calculated using the following formula.
  EA = 1/A ( │ ∑C(x,y) │ )                        (5)

         
),(),( yxfyx ∈
                

Where A is the area of the component.

Mean absolute deviation
The third feature is the Mean absolute deviation. Mean absolute 
deviation is the absolute value of the sum of the differences 
between the corresponding pixel values of the component and 
the mean value of the component divided by the total number 
of pixels in the component. see [Eq.[6]

nXyxCM /),(∑ −=d                   (6)                                         

           
),(),( yxfyx ∈

     
[e]. Cartesian Moments of the edge pixels.
The Cartesian mean is often used as a shape descriptor and 
is calculated using the formula;
mpq =    ∫∫ x2y2w(x,y) dxdy                              (7)
Here, C(x,y) in the equations denotes the corresponding 
components. The normalized moments are computed in order 
to remove the sensitivity to scale and character position.
The main purpose of taking the above mentioned metrics is 
due to the fact that their values are high when compared with 
the background.  These features form the feature vector for 
recognition with SVM     

Here, the main purpose of using  SVM is to
I. To claasify components as text and non-text      
components. 
II. To recgnise characters.
While classifying as in [a], we reliable components as ‘T’ [text] 
or ‘B’ [background]. All components which are marked ‘B’ are 
discarded.

For this, we first train the SVM with a set of known character 
images and background images. Then, all the components 
which are extracted from our algorithm are tested with SVM.

A sample Trained and Tested Images are shown in Fig. 4 & 5. 
.These images are Trained and tested with SVM. A sample of 

300 text and background images is taken for testing.

Fig. 4 : Trained images

Fig. 5 : Trained Images [Background]

IV. Results and discussions
The proposed algorithm is tested with 250 images. For this, 
general Images with text in it as well as images taken from 
ICDAR 2003 Robust reading competition dataset have been 
used. A set of various characters of different fonts of size 42 
X 42 are taken and are trained using SVM. The algorithm is 
developed and tested in the PC environment with the AMD 
processor

1 Results

Fig. 6 : [Top row]: Original image [Bottom row]. Extracted text

   

  
Fig. 7 : [Left] original image [Right]. Extracted text
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2. Performance Evaluation
The performance of the proposed method is evaluated using 
precision, recall and f-score metrics and it is compared with 
the existing methods.

Definition 1
False Positives (FP) / False alarms are those regions in the 
image which are actually not characters of a text, but have 
been detected by the algorithm as text.

Definition 2
False Negatives (FN)/ Misses are those regions in the image 
which are actually text characters, but have not been detected 
by the algorithm.

Definition 3
Precision rate (p) is defined as the ratio of correctly detected 
characters to the sum of correctly detected characters plus 
false positives as represented in equation below.
p = correctly detected characters / [correctly detected characters 
+ FP] ---------------- Eq.[8]

Definition 4
Recall rate (r) is defined as the ratio of the correctly detected 
characters to sum of correctly detected characters plus false 
negatives as represented in equation below. 
 r = correctly detected characters / [correctly detected characters 
+ FN]-------------------- Eq.[9]     

Definition 5
F-score is the harmonic mean of the recall and precision rates.
The proposed method is compared with the results of methods 
given in the references. From this it is observed that our method 
gives better results when compared to other techniques. 

Table 1: Comparison of our method with others

p r f-score

Method[7]. 66 70 68

Method[8]. 59 55 57

Method[10]. 79 76 78

Method[11]. 100 81 90

Our Method 95 92 93

The numbers in square brackets in the first column denotes 
the corresponding methods given in the references.

Fig. 8 : Comparison charts of p, r and f-Score values

V. Conclusion
In this paper, we have proposed an improved text localization 
and extraction technique from images. The proposed method is 
tested with various types of images, both images with caption 
text and scene text. All related methods given in references are 
analyzed and the drawbacks are reduced and thereby getting 
an improved version of the previous works. In this work, main 
emphasis has been given in eliminating false positives which 
is the major drawback in using cc based approach. Also from 
the graphs given in Fig 9 it is evident that the proposed work 
is much better than the existing methods. A much higher recall 
rate can be achieved by using any other technique as suggested 
in the references [1][2][8].
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