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Abstract— We propose a hybrid text detection and 

localization approach by combining region-based and CC-

based information. At the pre-processing stage, a text region 

detector is designed to detect text regions in each layer of 

the image pyramid and project the text confidence and scale 

information back to the original image, scale-adaptive 

Binarization is then applied to generate candidate text 

components. At the connected component analysis (CCA) 

stage, a CRF model combining unary component properties 

(including the text confidence) and binary contextual 

component relationships is used to filter out non-text 

components. At the last stage, neighboring text components 

are linked with a learning-based classification – regression 

tree. To design a text region detector and group text 

components into text lines/words will be effectively 

analyzed. 
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I. INTRODUCTION 

In a hybrid approach to robustly detect and localize texts in 

natural scene images. A text region detector is designed to 

estimate the text existing confidence and scale information 

in image pyramid, which help segment candidate text 

components by local binarization. To efficiently filter out 

the non-text components, a conditional random field (CRF) 

model considering edge detection and binary contextual 

component relationships with supervised parameter learning 

is proposed. Two approaches exist to detect and localized 

text. 

Region based approach-text localized and detected 

accurately by texture feature. Feature    vector are extracted 

and fed into classifier but its drawback is recognition speed 

low and performance is sensitive to text alignment 

orientation. [1] 

Connected component-text and nontext are   

separated by edge detection and color cluster but cant 

segment text component without prior knowledge of text 

position and scale. [2] 

II. LITERATURE REVIEW 

A. A Hybrid Approach to Detect and Localize Texts in 

Natural Scene Images 

Text detection and localization can be roughly categorized 

into two groups: r egion-based and connected component 

(CC)-based.  Region-based methods attempt to detect and 

localize text regions by texture analysis.CC-based methods 

directly segment candidate text components by edge 

detection or color clustering.[1][5] 

Issues: Region-based methods, the speed is 

relatively slow and the performance is sensitive to text 

alignment orientation.  

CC-based methods cannot segment text components 

accurately without prior knowledge of text position and 

scale. 

Text localization in natural scene images based on 

conditional random field. 

B. A Novel Hybrid Method to Localize Texts in Natural 

Scene Images 

A text region detector is designed to generate a text 

confidence map. A Conditional Random Field (CRF) model 

is presented to label components as “text” or “non-text”. 

Text components are grouped into text lines using Minimum 

Spanning Tree (MST). [2][6] 

Issues: MST needs guidance to each dataset. 

C. Scene Text Recognition using Similarity and a Lexicon 

with Sparse Belief Propagation 

Construct a model that allows unified processing of several 

important pieces of information. Similarity function can be 

learned and integrated so that recognition will be improved 

proposed a simple construction that incorporates a lexicon 

into the model and facilitated its use by applying principled 

sparse methods [3] [7] 

Issues: Needs more efficient character recognition model to 

boost accuracy. 

D. Robust System to Detect and Localize Texts in Natural 

Scene Images  

Robust system to accurately detect and localize texts in 

natural scene images. For text detection, a region-based 

method utilizing multiple features and cascade AdaBoost 

classifier is adopted. For text localization, a window 

grouping method integrating text line competition analysis is 

used to generate text lines0. Each text line, local binarization 

is used to extract candidate connected components (CCs) 

and non-text CCs are filtered out by Markov Random Fields 

(MRF) model, through which text line can be localized 

accurately.[4][8] 

Issues:  The cascade classifier learning procedure is not 

more accurate and fast. 

III. METHODOLOGY  

We propose a text detection and localization approach by 

combining region-based and CC-based information. At the 

pre-processing stage, a text region detector is designed to 

detect text regions in image and project the text confidence 

and scale information back to the original image, Local 

Binarization is then applied to generate candidate text 

components. Connected component analysis (CCA) stage, a 

CRF model combining unary component properties and 

binary contextual component relationships is used to filter 

out non-text components. At the last stage, neighboring text 

components are linked with a learning-based classification – 

regression tree. 
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In this research to obtain more precise results we divided 

our work into the following stages: 

A. Image Pyramid 

The selected image is down sampled into pyramids of 

different resolution. An Image pyramid is a collection of 

Images all arising from a single original image that are 

successively down sampled until some desired stopping 

point is reached. There are two common kind of image 

pyramid.  

1) Gaussian pyramid used to down sample image. 

2) Laplacian pyramid used to reconstruct an up sampled 

image from an image lower nth pyramid (with less 

resolution). 

In our project we used the Gaussian pyramid 

1) Gaussian Pyramid:- 

In a Gaussian pyramid, subsequent images are weighted 

down using a Gaussian average and scaled down. Each pixel 

containing a local average that corresponds to a pixel 

neighborhood on a lower level of the pyramid. This 

technique is used especially in texture synthesis. 

The Gaussian blur is a type of image-blurring filter 

that uses a Gaussian function (which also expresses 

the normal distribution in statistics) for calculating 

the transformation to apply to each pixel in the image. The 

equation of a Gaussian function in one dimension is 

 
In two dimensions, it is the product of two such 

Gaussians, one in each dimension 

 

B. Confidence Map 

By probability calibration, the text confidence map for each 

layer of image pyramid is obtained.  

Then, all the pixel confidence and scale values at 

different pyramid layers are projected back to the original 

image for calculating the final text confidence and scale 

maps.  

In the final map, the text confidence value of the 

pixel and the scale value are calculated by weighted 

arithmetic and geometric mean of corresponding pyramid 

pixel values, respectively. 

C. Segmentation 

To segment the candidates, from the gray level image, a 

binarization is adopted due to its high efficiency and non-

sensitivity to image degrading. 

 

 [10] 

Are the intensity mean and standard deviation 

(STD) of the pixels within a -radius window centered on the 

pixel and the smoothing term k. 

For connected components analysis (CCA), we 

propose a conditional random field (CRF) model to assign 

candidate components as one of the two classes (“text” and 

“non-text”). 

Considering that neighboring text components 

normally have similar width or height, we build up a 

component neighborhood graph by defining a component 

linkage rule. 

The Euclidean distance between two component 

centroids and w and h represent the width and height of 

component’s bounding box. Here, the component centroid is 

calculated by averaging x and y coordinates of all 

component pixels. 

Any two components whose spatial relationship 

obeys this rule are linked as neighbors. 

D. Connected component Analysis 

The basic steps of the connected-component text extraction 

algorithm are given below  

1) Convert the input image to YUV color space 

(luminance + chrominance), use only Luminance (Y) 

channel for further processing.  

2) Convert the image into gray scale using only Y channel 

3) Compute the edge image for Y channel gray image 

4) Sharpen the edge image by convolving it with sharpen 

filter.  

5) Compute horizontal and vertical projection files 

considering the sharpened edge image as the input 

intensity image.  

6) Segment the candidate text regions based on adaptive 

threshold values calculated for vertical and horizontal 

projections. 

7) Perform gap filling to eliminate possible non-text 

regions.  

E. Regression Tree Training 

The CRF model parameters are estimated by supervised 

training. 

During the training process, we use a coupling 

strategy to learn CRF parameters by running the learning 

and inference steps iteratively: at each time, energy function 

parameters are first fixed to find the component labels.  

Then the energy function values on the label 

configuration are used to optimize parameters based on the 

specific criterion.  

This iterative process continues until the field 

energy values have very small changes. 

Can be used as visual aids to structure and solve 

sequential decision problems 

Especially beneficial when the complexity of the 

problem grows 

F. Text Grouping 

To group text components into text regions (lines and 

words), we design a learning-based method. 

We formulate the edge cutting in the tree as a 

learning-based energy minimization problem. 

In the component tree, each edge is assigned one of 

two labels: “linked” and “cut”, and each sub-tree 

corresponding to a text line is separated by cutting the “cut” 

edges.  

The objective of the proposed method is to find the 

optimal edge labels such that the total energy of the 

separated sub-trees is minimal. 

https://en.wikipedia.org/wiki/Normal_distribution
https://en.wikipedia.org/wiki/Transformation_(mathematics)
https://en.wikipedia.org/wiki/Pixel
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The regression tree is now subjected to 

classification stage. 

Here the learned parameters are analyzed for the 

text region identification of the test image using the stored 

data text file. 

After detecting the text regions the text grouping is 

guided by regression tree pruning parameters. 

G. Text Enhancement 

The pruned parameters from the input test image are then 

subjected to enhancement algorithm. 

Here the enhancement is supported by blob 

detection technique. 

The blobs are framed for the test image 

appropriately from the learned true labels of the regression 

tree. 

Next the enhanced text region is represented in a 

dotted rectangle line.  

Finally, text words corresponding to partitioned 

sub-trees can be extracted and the ones containing too small 

components are removed as noises. 

The bounding box is drawn to partition the text into 

lines and words in the original image itself. 

IV. PROPOSED WORK 

A. Proposed algorithm steps: 

We propose a text detection and localization approach by 

combining region-based and CC-based information. At the 

pre-processing stage, a text region detector is designed to 

detect text regions in image and project the text confidence 

and scale information back to the original image, Local 

Binarization is then applied to generate candidate text 

components. Connected component analysis (CCA) stage, a 

CRF model combining unary component properties and 

binary contextual component relationships is used to filter 

out non-text components. At the last stage, neighboring text 

components are linked with a learning-based classification – 

regression tree 

B. Implementation Work:- 

The analysis of proposed method has been presented here. 

The implementation has been done in MATLAB.  

 
Input Image 

Fig. 1: (a) 

 
Image Pyrmid 

Fig. 3: (b) 

 
Confidence map and segmentation 

Fig. 4: (c) 

 
Scale Map 

Fig. 5: (d) 

 
Dilated Map 

Fig. 6: (e) 
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Sharpened Edge Image 

Fig. 7: (f) 

 
Incresing contrast by sharpning 

Fig. 8: (g) 

 
Vertical projection Pixels 

Fig. 9: (h) 

 
Horizontal projection Pixels 

Fig. 10: (i) 

 
Result 

Fig. 11: (j) 

V. CONCLUSION 

After performing the image pyramid, confidence map and 

segmentation Performance is not sensitive to text alignment 

orientation. Proposed system will overcome the 

disadvantages of existing region based and cc based 

analysis. 

We get the output result of image pyramid, 

confidence map, segmentation, CC analysis and regression 

tree training in Matlab. 
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