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Abstract— Image Inpainting has wide applications in image and photo restoration, text removal, special effects in movies, 
digital zoom-in, and edge-based image compression and coding etc. It is a very active field of research. The objective is to 
improve the general quality of an image or remove defects. Different methods from linear algebra and partial differential 
equations (PDEs) are used for this purpose.In present work, enhanced approach based on JSM (Joint statistical Modeling) is 
used to inpaint the digital image. Various functions like Image denoising, deblurring and text removal are also performed. 
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I. INTRODUCTION 
 
Image inpainting problem is one of the most essential 
image restoration problems. It is the technique of 
modifying an image in an undetectable form to an 
observer not familiar with the original image and is as 
ancient as art itself. It also refers to the practice of the 
artists of restoring paintings. Researchers working on 
different applications have adopted different names: 
image interpolation, disocclusion, image replacement, 
and error concealment though each of them carries its 
own individual characteristics.  
Image restoration problems such as inpainting and 
deblurring have always been important image 
processing tasks with many real world applications. 
Often images may have regions with missing data. 
Examples may include scratches on frames, scratches 
on images, the occlusion of objects in an image, or 
even from irregularities in the imaging device itself 
(scratched lenses). 
To remedy these problems, image inpainting which is 
the lying in missing data based on known information 
is considered. Any semblance of order in an 
observation is a manifestation of redundancy of its 
present representation. Such redundancies have been 
exploited for different purposes in innumerable 
applications, one canonical example being data 
compression. Specifically, in video compression, 
motion compensation and transform coding are used 
to exploit the spatiotemporal redundancy in the video 
signal. But the types of redundancies exploited by 
current methods are rather limited.  
This is exemplified by the success of error 
concealment techniques. Moreover, Discrete cosine 
transform (DCT), the most commonly used transform 
coding technique in video compression, has been 
found to be effective only for small block sizes, 
which shows its inability to exploit redundancies 
extending upto larger extent. Wavelet has been 
relatively more successful in this respect for certain 

classes of images but hasn’t found much use in 
general purpose video compression. 
It is interesting to compare aforementioned 
techniques with texture synthesis and image 
inpainting both of which also assume the existence of 
redundancies in images and video, but exploit it for 
other purposes different from compression.  
 
II. LITERATURE REVIEW 
 
Zhang et al. [12] (2014)proposed a novel strategy for 
high-fidelity image restoration by characterizing both 
local smoothness and nonlocal self-similarity of 
natural images in a unified statistical manner. The 
main contributions are three-fold. From the 
perspective of image statistics, a joint statistical 
modeling (JSM) in an adaptive hybrid space-
transform domain is established, which offers a 
powerful mechanism of combining local smooth- 
ness and nonlocal self-similarity simultaneously to 
ensure a more reliable and robust estimation. 
Kohler et al. [13] (2014)presented a novel and 
efficient algorithm that combines the advantages of 
texture synthesis and inpainting techniques.Authors 
also proposed a mapping from image patches, 
corrupted by missing pixels, onto complete image 
patches. This mapping is represented as a deep neural 
network that is automatically trained on a large image 
data set.In comprehensive experiments on various 
images, it demonstrates that the learning-based 
approach is able to use this extra information and can 
achieve state-of-the-art inpainting results. Further-it 
shows that training with such extra information is 
useful for blind inpainting, where the exact shape of 
the missing region might be uncertain, for instance 
due to aliasing effects. 
Guillemotet al. [3] (2014), the term inpainting first 
appeared with a process used in art restoration. Image 
inpainting is an ill-posed inverse problem that has no 
well-defined unique solution. To solve the problem, it 
is therefore necessary to introduce image priors. All 
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methods are guided by the assumption that pixels in 
the known and unknown parts of the image share the 
same statistical properties or geometrical structures. 
This assumption translates into different local or 
global priors, with the goal of having an inpainted 
image as physically plausible and as visually pleasing 
as possible. 
Zhu et al. [16] (2014)presented an enhanced 
Curvature Driven Diffusion (ECDD) model is 
proposed to improve the repairing performance. then 
a fast local non-texture inpainting scheme is 
performed based on ECDD and total variation (TV) 
to make the computing of the PDE basedimage 
inpainting more efficient. The proposed strategy not 
only can repair the long disconnected objects more 
accurately, but also can greatly shorten the time of 
inpainting. 
 
III. PROPOSED METHODOLOGY  
 
The main obstruction in restoration technique could 
be the lack of knowledge about degradations. In most 
of the cases, the degradation actually destroys the 
information in an image, and the knowledge of 
degradation can be insufficient to counteract the 
degradation. On the other hand, most restoration 
algorithms require some amount of prior information 
in order to get a restored image. This information can 
be provided in many ways. The best source of 
information can be obtained by making an 
assumption that the original scene is smooth i.e. there 
is a degree of correlation between the various 
neighbouring points in an image or say, all the pixels 
in an image are somehow related to each other. 
Therefore, we compute the mean value in a filtering 
window and replace the corrupted pixel by mean of 
its neighbours. This holds true for every real-life 
image, but, the degree and the type  of correlation 
may vary significantly from one image to other. 
We consider the nearest neighbours of a pixel. In this 
paper, we consider for N=1, i.e. a total of eight 
neighbours of each pixel are considered in a filtering 
window of 3x3.The size of the window can be more 
than 3x3 too. In the 2D grid of picture elements, each 
element has a certain correlation with its nearest 
elements. With the aid of this property, we can write 
algorithms to replace a noisy pixel by a value which 
happens to be the mean of all the nearest neighbours. 
This ensures a good level of restoration as shown in 
the results. The algorithm proposed carries out an 
iterative process wherein the mean intensity is found 
and further replacement of noisy pixel is done. 
 
Proposed Algorithm 
1. Read an image into MATLAB environment. 
2. Display the image read. 
3. Consider a pixel(say im(i,j)) and identify its 

nearest neighbours. Take all the eight neighbours 
for chessboard distance and four for city-block 
distance. 

4. Extract a sub-matrix containing the elements of 
im(i,j). 

5. Calculate the mean value of all the neighbours of 
the sub-matrix. 

6. Approximate mean value obtained in Step 5. 
7. Replace the pixel at im(i,j) with the value obtained 

in Step 6. Go to Step 3. 
8. Display the restored image. 

 
Fig 1 shows the flowchart of the proposed 
methodology algorithm discussed previosly. 
 

 
Fig 1: Proposed methodology Flowchart 

 
IV. RESULTS AND DISCUSSIONS 
 
4.1 Dataset 
It includes a set of standard dataset consisting of 
more than 20 images to evaluate the performance of 
the proposed system.The results of the deblurring are 
tabulated in table 1. The line graph for the results in 
table 1 is also shown in fig 2.  

 
Table 1: Result for deblurring 

 

The line graph in fig 2, clearly show that, for 
deblurring, the PSNR of the proposed system is more 
than the existing system. So the proposed system is 
better than the existing system for deblurring. 
 

 
Fig 2: Graph for deblurring 
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The results of the mixed noise removal are tabulated 
in table 2. The line graph for the results in table 2 is 
also shown in fig 3.  

 
Table 2: Results for mixed noise removal 

 
 
The line graph in fig 3, clearly show that, for mixed 
noise removal, the PSNR of the proposed system is 
more than the existing system. So the proposed 
system is better than the existing system for mixed 
noise removal. 

 

 
Fig 3: Graph for mixed noise removal 

 
The results of the mixed noise removal are tabulated 
in table 3. The line graph for the results in table 3 is 
also shown in fig 4.  
 

Table 3: Results for Inpainting 

 

The line graph in fig 4, clearly show that, for 
inpainting, the PSNR of the proposed system is more 
than the existing system. So the proposed system is 
better than the existing system for inpainting. 
 

 
Fig 3: Graph for Inpainting 

The consolidated results of the average PSNR for 
deblurring, mixed noise removal and inpainting are 
tabulated in table 4. The line graph and bar graph for 
the results in table 4 are shown in fig 4 and fig 5. 

 
Table 4: Consolidated Results 

 

The line graph in fig 4, clearly show that, for 
deblurring, mixed noise removal and inpainting, the 
average PSNR of the proposed system is more than 
the existing system. So the proposed system is better 
than the existing system for deblurring, mixed noise 
removal and inpainting. 

 

 
Fig 4: Line graph for consolidated results 

 
The bar graph in fig 5, clearly show that, for 
deblurring, mixed noise removal and inpainting, the 
average PSNR of the proposed system is more than 
the existing system. So the proposed system is better 
than the existing system for deblurring, mixed noise 
removal and inpainting. 
 

 
Fig 5: Bar graph for consolidated results 

 
CONCLUSION AND FUTURE SCOPE 
 
In the proposed work, an algorithm to remove the 
noise and inpaint the given image by removing the 
mask from the image is proposed and implemented. 
Proposed system has been tested on various images.It 
can also be clearly seen that there is a high 
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improvement than the existing systems.As the PSNR 
value is increased to a distinguished level as 
compared to the existing systems. Also the Average 
time taken to inpaint the given image is reduced. 
Hence the proposed system worked satisfactory with 
good accuracy over the existing system. 
In future, system can be enhanced to minimize the 
time to inpaint the image without any decrease in its 
PSNR value. Future work may also include the 
investigation of the statistics for natural images at 
multiple scales and orientations and the extensions on 
a variety of applications, like video restoration tasks.  
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