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ABSTRACT: The text resides in the natural scene images play an important role in the environment which can provide 
the semantic meaning of images in the considerable manner. Recognition and understanding the meaning of the text 
fields present in the natural scene images would be more complex where the text would not be clear. The content or 
text in natural scene image gives some clue for many image based applications such as scene understanding, character 
recognition etc. Text reading in documents is difficult, due to blur, especially image captured by handheld cameras. 
Deblurring techniques are used to improve the visual quality of images. In this work propose a robust scene text image 
deblurring method using Text-specific Multi-scale Dictionaries, TMD. The problem of recovering the clear scene text 
is solved by exploiting the text field characteristics. A series of text-specific multi-scale dictionaries (TMD) and a 
natural scene dictionary is learned for separately modeling the priors on the text and non-text fields. Text localization 
method is used to differentiate text fields from non-text ones. The TMD-based text field reconstruction helps to deal 
with the different scales of strings in a blurry image effectively. The goal is to restore blurry scene text images which 
contain spatially-varying blur kernels in different text fields. For each text fields perform non-uniform deblurring 
method because which is more suitable for real situations. A new piece-wise deblurring model is proposed to predict 
the kernels accurately for the different text fields. 
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I. INTRODUCTION 
 
A digital image is represented as a two-dimensional set of points that is, a matrix. Each element of the matrix represents 
a pixel, the smallest component of the image, and the value of this element represents the brightness of the pixel. For 
color images, each pixel is represented by a three matrices based on the primary colors red, green, and blue. Image blur 
is difficult to avoid in many situations and can often ruin a photograph. Blurring is processed by computing a local 
average of the value of the pixels and can be used to anonymous people faces or imitating the optical blur. In image 
deblurring, the aim is to recover the original, sharp image by using a mathematical model of the blurring process. The 
major problem is that some information on the lost details is indeed present in the blurred image but this information is 
not viewable and can only be recovered if the details of the blurring process were known. Unfortunately there is no 
hope that to recover the original image exactly. This is due to various unavoidable errors in the recorded image.  
Image restoration is one of the important techniques used in high level image processing in which it deals with 
recovery of sharp and clear original image from degraded sorts. Different algorithms have been design to achieve the 
original sort from this degrade one. There are various problems which make important set of image to get blurred. To 
overcome from this sort different techniques have been introduced. Procedures that try to reduce the blur in this 
degrade set of image is known as image deblurring. It grant the degrade image and sharp and overall clear appearance 
to obtain the very relevant view of it. In real time situation, however one may not be able to obtain this information 
directly from the image formation process. Attributes are determined from the blur identification process of observed 
image, prior to restoration process. One of the challenges of image deblurring is to introduce efficient and reliable 
algorithms for recovering as much information as possible from the given data.  
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The natural scene consists of text characters as well as the strings that provide straightforward and unambiguous 
information on special target and surrounding environment. Text extraction [1][2] from scene images plays an 
important role in many image and video-based applications, such as context retrieval, assistant navigation, aid reading 
and scene understanding. In pervasive image acquisition, image blur caused by camera shake frequently happens, 
which leads to image quality degradation, and thus makes some difficulties in character recognition and image 
understanding. The scene text deblurring has received ample research interests to improve the visual quality of 
degraded images.  A new robust scene text image deblurring [3] method is introduced using Text-specific Multi-scale 
Dictionaries, namely TMD. 
Text data present in images contain useful information for automatic explanation, indexing, and structuring of images. 
Extraction of this information involves detection, localization, tracking, extraction, enhancement, and recognition of the 
text from a given image. However variations of text due to differences in size, style, orientation, and alignment, as well 
as low image contrast and complex background make the problem of automatic text extraction extremely challenging in 
the computer vision research area. The proposed methods compare two basic approaches for extracting text region in 
images: edge-based and connected-component based. The algorithms are implemented and evaluated using a set of 
images that vary along the dimensions of lighting, scale and orientation. Accuracy, precision and recall rates for each 
approach are analyzed to determine the success and limitations of each approach. 
Detecting text in natural images, as opposed to scans of printed pages, faxes and business cards, is an important step for 
a number of Computer Vision applications, such as computerized aid for visually impaired, automatic geocoding of 
businesses, and robotic navigation in urban environments. Retrieving texts in both indoor and outdoor environments 
provides contextual clues for a wide variety of vision tasks. Moreover, it has been shown that the performance of image 
retrieval algorithms depends critically on the performance of their text detection modules. 
The deblurring problem is heavily ill-posed. Recently the challenge of blind deblurring has attracted much attention, 
and various image blind deblurring methods have been introduced to conquer the task. These methods can provide 
promising results for natural landscape images but they are still unsuitable for text images. The main reason is that most 
of them employ the natural image statistics instead of the characteristics of text fields as the regularizer. 
The main contribution towards in this deblurring task is two-fold. The primary contribution is, due to the variety of text 
sizes in different text fields of an image, for that here introduce a novel TMD based text field reconstruction method to 
handle different scales of strings in a blurry image effectively. Another contribution is, use a piece-wise scheme as in to 
estimate the multiple kernels on different text fields selected by a text localization method automatically. The main 
difference between another  method  is, that  needs to partition whole images into multiple regions, while this method 
only considers the text fields because here focus on scene text deblurring.  In a captured scene text image, multiple text 
fields are exist with spatially-varying blur kernels. Therefore, it is in general impossible to correctly deblur the whole 
image if both the camera motion and the scene geometry are neither unknown. 
A crucial step in the deblurring process for images is blur kernel estimation. Estimation of the kernel, especially in the 
presence of noise, is easily turbulent, and the quality of the resulting deblurred images is hence degraded. Since every 
motion blur in a single exposure image can be represented by two dimensional parametric curves. In which adopt a 
piecewise-linear model to approximate the curves for the reliable blur kernel estimations. The piece wise linear model 
is found to be an effective tradeoff between flexibility and robustness as it takes advantage of generic and linear models. 
The proposed model is not only robust with respect to noise, but also flexible in dealing with various types of blur. 

II. RELATED WORK 
 
The deblurring problem is heavily ill-posed. Recently the challenge of blind deblurring has attracted much attention, 
and various image blind deblurring methods have been introduced to conquer the task. These methods can provide 
promising results for natural landscape images but they are still unsuitable for text images. The main reason is that most 
of them employ the natural image statistics instead of the characteristics of text fields as the regularizer. 
Motion blur removing [4] from a single image method computes a deblurred image using a unified probabilistic model 
of both blur kernel estimation and unblurred image restoration. In this method analyse the causes of common artifacts 
found in different deblurring methods and novel terms are introduced.  
Here introduce a method [5] to remove the effects of camera shake from seriously blurred images. The method assumes 
a uniform camera blur over the image and negligible in-plane camera rotation. In order to estimate the blur from the 
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camera shake, the user must specify an image region without saturation effects. Camera shake, in which an unsteady 
camera causes blurry photographs, is a chronic problem for photographers. The explosion of consumer digital 
photography has made camera shake very prominent, particularly with the popularity of small, high-resolution cameras 
whose light weight can make them difficult to hold sufficiently steady. Many photographs capture ephemeral moments 
that cannot be recaptured under controlled conditions or repeated with different camera settings if camera shake occurs 
in the image for any reason, then that moment is lost. There are two main steps to this approach. First, the blur kernel is 
estimated from the input image. The estimation process is performed in a coarse-to-fine fashion in order to avoid local 
minima. Second, using the estimated kernel, there apply a standard deconvolution algorithm to estimate the latent 
(unblurred) image. 
Noisy image pairs[6] are an approach that the image is deblurred with the help of noisy image. In which use two 
images for motion deblurring, one is noisy and the another is motion blurred. But the issue is thant kind of assumption 
is not always satisfied. 
Camera-based document image deblurring is significant task in digital document processing. Traditional deblurring 
algorithms [7] have been proposed to work for natural-scene images. However the natural-scene images are not 
consistent with document images. Using this method distinct characteristic of document images are investigated and 
propose a content-aware prior for document image deblurring. It is based on document image foreground segmentation. 
An effective text image deblurring method is introduced based on three text-specific properties. The method relies on 
the properties [8] of text regions detected by the stroke width transform (SWT) [9].  
In most cases the blurred image is deblurred with a single blur kernel. But when an image having motion in different 
direction is considered then it can cause serious problems. As a result different kernels need to be considered. 
Removing Blur with Image Statistics [10] is a method in which a single frame is considered for the whole image with 
the help of segmentation. It can be seen that the statistics of the derivatives are very much changed under different blur 
kernels. This algorithm searches for mixture model that can best define the distribution observed in the image. It results 
in two blur kernels and then by taking smooth layers assignment the likelihood is maximized. The output produced is a 
real world image with rich texture. But it has also got some limitations like the use of box filters [11], unknown 
direction of the blur, failure to describe the blur size etc. 

III. TMD BASED SCENE TEXT DEBLURRING 
 
To improve the visual quality of degraded images, deblurring techniques are desired, which also play an important role 
in character recognition and image understanding. The problem of recovering the clear scene text is handled by 
exploiting the text field characteristics. Propose a robust scene text image deblurring method using Text-specific Multi-
scale Dictionaries, namely TMD. The overview of method is shown in Figure 2.1. 
The model represents working of proposed deblurring method, in which the input is a blurry image. The proposed 
method estimates the latent scene text image iteratively with text specific multi-scale dictionaries and a nature scene 
dictionary until it converges to a stable solution. The primary step is dictionary learning. Using the text and non-text 
field characteristics, learn a natural scene dictionary and a series of text-specific multi-scale dictionaries. Then run the 
structure based partition and grouping method to localize the text fields. By this text localization method differentiate 
text fields from non-text ones. Next step is, based on TMD and the natural dictionary, construct the dedicated priors for 
real world text and non-text fields. As a result, optimize the cost function to estimate the blur kernel and the latent 
image. These procedures will repeat until the blur kernel converges. 
The main goal is to restore blurry scene text images which contain spatially-varying blur kernels in different text fields. 
The traditional deblurring methods perform poorly for scene text. The main reason for this bad performance is that the 
natural image priors cannot properly characterize the text properties. Thus, two major issues arise for natural scene text 
deblurring are the text detection and the modeling of text properties. To accomplish this text detection problem, use 
some text localization methods to detect text areas. The text field is detected by Structure based partition and grouping 
method [12] [13],[14] based on which learn the TMD for the text fields, and a natural dictionary for the non-text one. 
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Fig .1 overview of TMD based deblurring model 

 
The main disadvantages of existing system is it can’t find the kernel for different text fields in the accurate manner and 
also degraded system performance in case of more blur noise present in the images. In the proposed system, improved 
de-blurring concept is introduced which attempts to avid the de-blurring present in the images by introducing the piece-
wise de-blurring model which can consider the local evidence and global consistence for robust and accurate estimation 
of kernels for different text fields.  
In this deblurring process Shape Language Modeling (SLM) is introduced to improve the clarity. SLM is used with the 
current system for piece wise modeling process. Shape Prescriptive Modeling is a tool for modeling a function of a 
single variable. The actual model will be in the form of a least squares spline. The process of modeling may allow us to 
data smoothening, producing a smooth curve where only distinct data points fell before. This smooth curve is now a 
platform for interpolation. The interpolation is more an approximant when the data is smoothened and removing noise 
from the data. That is one will not interpolate the data, but a smoother form of it. Another common goal of curve fitting 
is to predict or to estimate some parameter of the relationship, such as a minimum or maximum value where the curve 
approaches an asymptote or perhaps a maximum slope or a rate parameter. The SLM tools in this toolkit are designed 
to help the user to embed their knowledge into a model using a langauage of shape. One builds a prescription for the 
desired shape, then combines it with their data to build a model. After this piece wise modeling, the kernel values are 
estimated and that follows the latent image estimation. Finally, the process will iterated until images become converge. 
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IV. EXPERIMENTAL RESULTS 

Figures shows the results of the TMD based deblurring process. Figure 2 (a) shows the original image (b) shows the 
selected area for deblurring process. That is, if image is larger then select the particular area for deblurring. (c) is the 
cropped image.(d) is the intermediate image ,the iterative procedure of proposed method finds out the text fields. At the 
end of the all iteration the result is clear image that is shown in (e). 

 

       
                        (a)                                                                          (b) 

  

       
                                                           (c)                                                                            (d)             
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(e) 

Fig.2 TMD based deblurring (a) Original image (b) Area selection (c) Cropped image (d) Intermediate result (e) Final output 

V. CONCLUSION  

Scene text deblurring using Text specific multiscale dictionaries is a novel method for the task of scene text image 
deblurring by exploiting the characteristics of the text fields. This deburring method employs the text localization 
method to locate the text fields, and then take advantages of the TMD and the natural dictionary, trained on the text and 
non-text patches, to recover the latent image. The text-specific dictionaries are more sparse than the natural dictionary. 
So scene text can be recovering more clear using text-specific dictionaries than natural dictionary. The dictionary-based 
method is more general and flexible in modelling the scene text properties than the ad hoc methods in modelling image 
priors, and is more robust to noises. In addition, because the blur appearing in real world scenarios is hardly a perfect 
spatial-invariant motion blurring, the non-uniform method on each text field can better recover clear scene texts.  The 
kernels of text fields in non-uniform stage are initialized based on uniform deblurring, which makes the model have 
modest effect when the kernels in different text fields are significantly varying. Design more elaborated piece-wise 
deblurring model to take local evidence and global consistence for robust and accurate estimation of kernels for 
different text fields. 
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