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ABSTRACT 
Segmentation of text from images is important and it should be challenging task. The proposed method deals with connected 
component based text extraction algorithm which can automatically detect and extract text from image. In this paper,  color image 
is converted into HSV color space and Compute the projection  profiles  of  candidate text regions using a histogram  with  an 
appropriate threshold  value, then use geometric properties to eliminate the non-text regions and  binarize the edge image 
enhancing only the text regions against a plain black background. 
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INTRODUCTION 

 

In the recent years, the world be seen the image and video capturing technologies has grown exponentially. 

Few examples include digital cameras, mobile phones, etc. With the improvisation in image-capturing devices 

and their ease of use, there is a plethora of images being captured and stored, which may contain useful data. 

The challenge that remains in front of us should be processing  of these images to bring out the required detail. 

One appealing and developing field comprises of extracting the text from images. Images with text have various 

complexities that arise due to real-world backgrounds, font- sizes, and text-positioning and so on. In some 

cases, low quality of capturing devices adds another level of difficulty. Existing methodologies for text 

extraction include region –based, connected- component based, texture-based. Region-based method used gray 

scale properties to differentiate text from background, whereas texture-based method uses textual properties. 

There are many hurdles or problems in detection of text, extraction of text and localization of text from images. 

In the proposed work, in order to overcome all these hurdles and problems which occurred while extracting text 

from these images, texture-based method is used in this proposed scheme. The implementation of this work  

would prove useful in solving real-world problems such as license plate capturing of speeding vehicles, 

translation of sign/board, capturing city maps, to capture directive of the routes, to capture public notice and to 

capture advertisement banners etc. All these images contain useful and important information which is used in 

the variety of applications. 
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Related Work: 

Most of the scene text detection algorithms in the literature can be classified into region-based and 

connected component (CC)-based approaches [1]–[3]. Region-based methods [7], [8] adopted a sliding window 

scheme, which is basically a bruteforce approach which requires a lot of local decisions. Therefore, the region-

based methods have focused on an efficient binary classification (text versus nontext) of a small image patch. In 

other words, they have focused on the following 

1) Problem (A): to determine whether a given patch is a part of a text region. 

For efficient classification, researchers addressed this problem by adopting cascade structures. In their 

approaches,simple features such as horizontal and vertical derivatives were used at the early stages of the 

cascade and complex features were incrementally employed [7], [8]. Even though this structure enables efficient 

text detection, Problem-(A) is still challenging one. It is not straightforward even for human to determine the 

class of a small image patch when we do not have knowledge of text properties such as scale, skew and color. 

Multi-scale scheme using different window sizes can alleviate the scale issues, however, it makes boxes in 

different scales overlap. Experimental results on OCDAR 2005 dataset have shown that this region based 

approach is efficient, however, it yields worse performance compared with CC-based approaches [5], [9], [10]. 

  CC-based methods begin with CC extraction and localize text regions by processing only CC-level 

information. 

Therefore, they have focused on the following  problems: 

1) Problem (B): to extract text-like CCs. 

2) Problem (C): to filter out nontext CCs. 

3) Problem (D): to infer text blocks from CCs. 

In the literature, many CC extraction methods were developed to address Problem (B). For example, some 

methods assumed that the boundaries of text components should show strong discontinuities and they extracted 

CCs from edge maps. Others were inspired by the observation that text is written in the 

  same color and they applied color segmentation (or reduction)techniques [11].  

On the other hand, some researchers developed their own CC extraction methods from the scratch: the 

curvilinearity of text was exploited in [10], [12] and local binarization by using estimated scales was adopted in 

[9].After the CC extraction, CC-based approaches filter out nontext CCs. In the end, features such as “aspect 

ratio,” “the number of holes in a CC,” and “the variance of the strokewidth within each CC” were employed in 

[10], [13]. In [9],conditional random fields (CRFs) were adopted in order to consider binary (relational) features 

as well as unary features.  In [14], a neural network was used to filter out nontext components. 

Finally, CC-based approaches infer text blocks from the remaining CCs. This step is also known as text line 

aggregation,text line formation, or text line grouping. Interestingly,many methods were based on similar rules. 

For example, the height ratio between two letters and color difference have been used in a number of methods 

[10]–[13]. Although CC-based approaches have shown better performance than region-based ones, they usually 

suffer from the computational complexity.It is because their performances depend on the quality of 

CCs and they adopted sophisticated CC extraction and filtering methods [9], [10], [14], [15]. 

 

Methodology: 

This section gives an overview of the proposed system. This proposed system used connected component 

based method. So,that these properties are used to differentiate between them. This system consists of four 

stages as shown  in the figure and following are stages. 

 

 Pre-processing 

 Detection of edges 

 Localization 

 Enhancement and Gap Filling 

 

A.Pre-Processing: 

The steps which are followed in pre-processing are: This section corresponds to the input image is pre- 

processed to facilitate easier detection of text regions.The image is converted to the HSV color space 

(Hue,Saturation),and the Value (V) is used for further processing.The conversion is completed by using the 

function „rgb2hsv‟ which takes the input RGB image and converts it into the corresponding HSV image.The 

individual channels can be extracted from this new image.The H channel refers to brightness or intensity of the 

image whereas the S and V value refer to the intensityof the image.Since text present in an image has more 

contrast with its background,by using  only the Value(V),the image can be converted to a grayscale image with 

only the brightness contrast information present in an image. 

 

 Input image converted into HSV color space 

 convert the gray image to an contrast sharpening image 
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Fig. 1: Flowchart of the proposed system 

 

B.Detection Of Edges: 

In this process, the connected-component based approach is used to make possible text regions  stand out as 

compared to non-text regions.Every pixel in the edge image is assigned a weight with respect to its neighbors in 

each  direction.The weight value is the maximum value between the pixel and its neighbors in the left (L), upper 

(U)  and upper-right (UR) directions. The algorithm proposed uses these three neighbor values to detect edges 

in horizontal, vertical and diagonal directions. The resultant edge image obtained is sharpened in order to 

increase contrast between the detected edges and its background, making it easier to extract text regions. 

The algorithm for computing the edge image E, 

 

1. Assign left, upper, upper right to 0. 

2. For all the pixels in the gray image G(x,y)      do 

a. left = (G(x,y) – G(x-1,y)) 

b. upper = (G(x,y) – G(x,y-1)) 

c. upperRight = (G(x,y)-G(x+1,y-1)) 

d. E(x,y) = max( left, upper, upperRight ) 

3. Sharpen the image E by convolving it with a sharpening filter. 

W (x,y) = max( L,U,UR) 

 

C. Localization: 

In this step, the horizontal and vertical projection profiles for the candidate text regions are analyzed. The 

contrast sharpen edge image is considered as the input intensity image for computing the projection 

profiles,with a candidate text regions against a black background. The vert ical projection profile shows the sum 

of all pixels present in each column of the intensity or the sharpened image.Similarly, the horizontal projection 

profile shows the sum of pixels present in each row of the intensity image. These projection profiles are 

essentially histograms where each bin is a count of the total number of pixels present in each row or column. 

Candidate text regions are segmented based on adaptive threshold values, Ty  and Tx ,calculated for the vertical 

and horizontal projections respectively. Only regions that fall within the threshold limits are considered as 

candidates for text. The value of threshold Ty is selected to eliminate possible non text regions such as doors, 

window edges etc.that have a strong vertical orientation. Similarly, the value  of threshold Tx is selected to 

eliminate regions which might be non text or long edges in the horizontal orientation. 
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D. Enhancement And Gap Filling: 

The geometric ratio between the width and the height of the text characters is considered to eliminate 

possible non-text regions.This ratio value will be defined after experimenting on different kinds of images to get 

an average value. In this project, regions with minor to major axis ratio less than 10 are considered as candidate 

text regions for further processing. Next a gap image will be  created which will be used as a reference to refine 

the localization of the detected text regions . If a pixel in the binary edge image created is  surrounded by black 

(background) pixels in the vertical, horizontal and diagonal directions, this pixel is also substituted with the 

background value. This process is known as gap filling. 

 

Result And Analysis: 

The accuracy of text recognition from images depends on the text extraction. The problem of correct 

segmentation of isolated characters is the most difficult process in text extraction. A simple solution is proposed 

to this problem based on efficient edge and connected component based Extraction techniques.The text regions 

have been successfully extracted irrespective of the text font and size using the proposed system. The proposed 

method has provided a comprehensive model of text extraction and recognition in images.In order to evaluate 

the performance of the proposed method, different images from a variety of sources covers, printed 

advertisements and text effects have been tested on the system.The proposed system is applied to extract the 

text regions from background and recognize the characters from extracted text regions. Different stages of 

system output of a sample advertisement image are shown in Fig.2 to Fig .7 

 

    
 

Fig. 2: Input image                                                                   Fig. 3: HSV colorspace image 

 

 
 

Fig. 4: Sharpened Edge Image                                                Fig. 5: Histogram for Projection Profiles 

 

 
 

Fig. 6: Remove non-text from                      Fig. 7: Output imagebackground 

   



115              R. Vinothini et al., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 111-117 

 

The existing Edge based approach has been used for text detection and localization.These type of  existing 

methods increase false positives and processing time, etc. The proposed method to overcome the 

existingproblems. 

To compare the existing methods Edge based method with the proposed system, the original image taken 

from the image database is shown in figure.The Final text extracted image using Edge based method, CC based 

methods are 

 

  
 

Fig. 8: (a)                                                                  Fig. 8: (b) 

 

 
 

Fig. 8: (c) 

                  

   
 

Fig. 9: (a)                                                                                Fig. 9: (b) 

 

 
Fig. 9: (c) 

 

   
 

Fig. 10: (a)                                         Fig. 10: (b) 
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Fig. 10: (c) 

 

Fig. 8: (a),9(a),10(a)-Input image;Fig 8(b),9(b),10(b)-Existing output 

Fig. 8: (c),9(c),10(c)-Proposed output 

 

Performance Measures: 

Metrics used to evaluate the performance of the system arePrecision, Recall rates and F-Score. Precision 

and Recall rates have been computed based on the number of correctly detected characters in an image in order 

to evaluate the efficiency and robustness of the system and the Metrics are as follows: 

 False positives (FP) / False alarms are those regions in the image which are actually not characters of a text, 

but have been detected and recognized by the algorithm as text regions. 

 False negatives (FN)/ are those regions in the imagewhich are actually text characters, but have not been 

detected and recognized by the algorithm. 

 Correctly detected and recognized characters are True Positives (TP). 

 Incorrectly detected and recognized characters are True Negatives (TN). 

 

Precision rate (P) is defined as the ratio of correctly detected and recognized characters to sum of correctly 

detected and recognized characters plus false positives. It is represented in equation as, 

 

 
 

Recall rate (R) is defined as the ratio of the correctly detected and recognized characters to sum of correctly 

detected and recognized characters plus false negatives. It is represented in equation as, 

 

 
 

F-score is the harmonic mean of recall and precision rates. It is represented in equation as, 

 

 
 

Accuracy (A) is defined as the ratio of the sum of correctly and incorrectly detected and recognized 

characters to sum of correctly and incorrectly detected and recognized characters, false positives and false 

negatives. It is represented in equation as,    

 

 
 

Precision and recall rates are useful as measures to determine the accuracy of proposed algorithm in 

locating correct text regions and eliminating non-text regions and recognizing correct text characters from 

images. Precision and recall rates, f-score and accuracy for different images used in this system are analyzed to 

determine the success and limitations.The comparison is based on the accuracy of the results obtained with 

precision and recall rates and F-Score. The average performance for the two methods, Edge 

based and Connected Component are listed in the Table 1 
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Table 1: Comparisons of average performance measures 

METHODS 

MEASURES 

EDGE BASED METHOD PROPOSED METHOD 

Precision 87.6 89.91 

Recall 96 99 

F-Score 90 92 

Accuracy 81 88 

 

Conclusion: 

In this paper, we proposed a connected component based text detection method for unconstrained camera-

captured document images. To develop this method, we adopted scale-selection ideas in document processing 

and CC-based approach  in the scene text detection problem. The proposed method extracted CCs with the 

geometric properties and built text-line candidates by using the bottomup clustering method. Although the 

bottom-up clustering has been commonly  used in the literature, we developed a new clustering method that can 

handle arbitrarily oriented textlines in a scale-robust manner. We evaluated our method on the conventional 

dataset and our method compared favorably with conventional methods. Also, we built a new challenging 

dataset and evaluated the proposed method on the set. The proposed method has been tested on the various 

datasets. 
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