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Abstract: When the image is captured from the source using some scanner or the camera, it can have number of deficiencies 
because of the camera, environment or lack of expertise problems. These problems results distorted capturing of images. But to 
perform any image processing operation, it is required to resolve these impurities over the image. In this paper, the importance of 
image restoration is defined against various problems of images. The paper has discussed some of effective image reconstruction 
methodologies.     
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I. INTRODUCTION 
 

Image Processing comes under signal processing for getting 
the input image such as some photograph or the video frame. 
The output of the processing activity is also in same image or 
the video frame form. The processing over the images is 
performed under the characteristics analysis or parameter 
based analysis performed over the image. There are number 
of evolving image processing techniques that accept the 
images in the form of two dimensional signals and apply 
different signal processing operation on it. Image processing 
can be performed in different associated forms such as signal 
processing, optical or analog processing etc. These all image 
processing activities begin after the taken the image as input. 
This image acquisition process is defined under the physical 
processing that converts the input signal form of image to 
physical image[1][2][3].  

The signal image can be available either in digital or analog 
form. The output of the image is identified as the 
characteristics identification and exploration for the image. 
There is different kind of image processing activities 
associated with it. During this acquisition process, the 
capturing of image is done through the camera and converted 
to physical form by defining the image format or the type of 
the photograph. The transition of the image from one format 
to other can be done using some photographic software. This 
software type is included with the actual image form and 
performed the actual acquisition of the image[4][5]. 

These image forms of images are defined along with the 
specification of colors, shading and the capturing of the 
image under the transition of image form one form to other. 
These image forms are defined under the photography 
specification along with burning of image in the form of film 
by performing the chemical reaction and to generate the 
actual image. To generate this image, the chemical reaction is 
exposed to light. This image transition process is performed 
in a dark room. This kind of processing of image acquisition 
is not used these days. This kind of activity requires the 

efforts and the special training to the convert the image from 
the films. But today more effective sources are available to 
perform the image acquisition by using the digital cameras.  
There are number of processing applications and tools that 
are engaged with digital form. These applications include the 
gesture recognition, medical image processing, remote 
sensing etc. There are some specialized computer programs 
that are used to improve the image quality and to correct the 
defects over the images. These kinds of programs are defined 
as the algorithmic approaches to process on actual data and to 
reduce the image distortion and signal distortion.  There are 
number of associated approaches to obtain the improved 
image and to add the light to the images[7][8][9]. The 
problems in noise are listed in this section. 

 
A) Image Noise 
 

Image noise is the distributed noise particles over the images 
that affects the image brightness and color information at 
random position with random intensity. This kind of noise 
occurs as the image is captured from the cameras or the 
scanner. The problem in the circuitry or in the sensor affects 
the actual pixel intensity of the images and distorts the image 
at some points. The noise over the image is considered as the 
undesirable particles that destroy the actual image 
information completely or partially. The unwanted 
fluctuation over the image signal value is also considered as 
the noise vector to the image. This kind of noise is considered 
as the dithering particles that affects the quality of the 
image[10][11].  

The desirable quality of the image is considered as the 
changes performed over the image intensity or the brightness. 
There are number of factors associated with image processing 
that performs the variation over the image in terms of 
brightness or the color value of the image. The variation in 
this noise type is generally random in terms of position as 
well as the intensity value added over the pixel points. The 
significant change is performed over the image object is 
about to improve the image quality for low contrast images.  
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B) Sharpening 
 
Sharpening is considered as the effective transformation 
activity that affects the image quality and retrieves the image 
feature so that the improvement to the image will be done. 
The extraction to the image edges is done using this 
operation. The edges of the images are considered as the 
important feature that adds the visual effect to the image so 
that the image features will be improved. The improvement 
to the image will be done so that the blurred version of the 
image will be ignored and better image representation will be 
done. But when the feature distribution over the image is not 
equalizing, it is considered as the problem to the image. In 
this form, the pixel is brighter then the lighter image areas 
over the image. The result is here been taken to increase the 
contrast over the image and between the image pixels and the 
neighbor values. The nature of the image sharpening is here 
defined as the blurring radius and the difference analysis is 
performed between the actual pixel value and the neighbor 
pixels[12][13].  
 
C) Image Restoration 
 

Image restoration is about to improve the image feature by 
retouching the image and by retrieving the image feature 
back so that the effective result image will be generated. 
These all image forms can be generated from the actual 
photography and requirement of the printing. The image 
editing to the image can be done under the content 
specification and creativity maintenance.  

There are number associated sources that specializes the 
image editing the restoration of the images under the 
specification of retouching of images under different industry 
level process analysis and variation analysis. These all kind 
of industries associated with the images are Travel, Hotel, 
Real Estate etc.  

The registration of images is actually done to compensate the 
defects of these images and to degrade the image features so 
that misfocus problem over the image will be rectified. There 
are number associated cases that perform the good estimation 
over the images and perform the undo operation to the actual 
blur operation so that the image restoration will be done. The 
image restoration is actually applied to enhance the image 
when the image features are not completely available as well 
as the image features are distorted. These are number of such 
associated problems that can be rectified over the 
images[14][15]. 
 
In this paper, a study to different image restoration 
approaches is discussed. In this section, the exploration to the 
image processing and various issues associated with image 
processing are discussed. The paper has also discussed image 
restoration in brief. In section II, the work defined by earlier 
researchers is discussed. In section III, some of the effective 
image restoration approaches are presented. In section IV, the 
conclusion obtained from the work is presented.  
 

II. EXISTING WORK 
 
Lot of work is already presented by different researchers on 
image restoration, denoising and image fusion. Some of the 
contributions of earlier researchers are discussed in this 

section. R. Maruthi[1] has presented a work on information 
level analysis under different parameters. Based on these 
parameters the reconstruction of images is done. Author has 
considered visibility parameters and frequency driven 
parameters for the comparison applied on different blocks on 
images. Based on this block level analysis effective formation 
of result image is done. Author has defined a pixel selection 
approach under magnitude analysis to measure the activity of 
information block and applied image reconstruction on it. 
Author reduces the chances on any kind of data loss during 
the image reformation process. Shuo-Li Hsu[2] defined a 
region driven approach applied on visual features so that the 
reliable and accurate formation of input image will be done. 
Author has formed the new image by defining the visual 
feature analysis so that the new segmented image will be 
formed. Based on this analysis, the bad region will be 
identified which region level repairing is performed. This 
repairing is performed by using the mathematical operators 
along with pixel shift method to identify the most suitable 
pixel in specific area. Author defined the region repairing 
under adaptive capacity analysis and determination so that 
reconstruction of image will be done. 
 
ManjushaDeshmukh[3] presented an image quality analysis 
approach applied on muti focus images. Author used the PCA 
formation to perform wavelet decomposition on images at the 
early step and later on the sub image based reformulation of 
images will be done. Author applied the image 
decomposition and image reconstruction so that the new 
image will be composed from sub images. Author defined the 
random space analysis approach for reconstruction of image 
and to improve the quality of image under different 
parameters. Author defined the restoration process and 
applied the image reconstruction under plentiful image 
formation and reconstruction. MiladGhantous[4] has defined 
an object extraction image formation approach using 
restoration method. Author defined the feature analysis 
approach applied at image blocks to repair the image and to 
identify the gradient change at the grayscale image. Author 
defined two levels approach in which at first stage actual 
object part is identified and later on the reconstruction of 
object will be formed based on pixel selection approach. Tao 
Wan[5] defined a work to generate a new formed image by 
performing the low level image repairing at compressed 
image. Author applied the pattern analysis on this image to 
drive the sample based on acceptability and compressive 
formation can be applied. Author also defined the 
compressive vector based sample selection so that the new 
image block will be formed without any impurity over the 
block. As these kinds of blocks are collected the final image 
is constructed.  
 
AndrejaSvab[6] defined a work on image restoration on high 
resolution image to apply the spatial analysis and generate the 
effective spectral change. Author has defined adaptive 
reconstruction approach so that the multiple blocks will be 
analyzed parallel and the effective reconstruction of image 
will be done. Author has defined the image formation under 
spectral analysis so that reliable information can be obtained. 
SaurabhSingh[7] has presented reconstruction process for 
biometric face images. Author deal with the challenges in 
facial recognition by forming the eigen value analysis. 
Author identifies the occlusion block over the facial part and 
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performs reconstruction of image. This image formation is 
done under different experimentation methods so that reliable 
and accurate reformation of image will be done. Hong 
Zheng[8] defined decomposition approach for image 
reformation based on spatial feature analysis. Author defined 
multi level pixel formation so that new pixel will be 
generated to repair the image effectively. G. Simone[9]  has 
presented a work to discuss and resolve the challenges of 
image acquisition and provide reliable image formation based 
on the pre analysis on the image. Author defined the 
decomposition process applied on object model to provide 
the quality analysis and to form a new image out of the valid 
image specification. Author defined the object level 
formation and defined the restoration process applied on 
multiple images. WenzhongShi[10] defined the DWT 
effective approach for generating a new image by performing 
feature level analysis on it. This image formation is based on 
the statistical features so that new image blocks will be 
obtained. Author defined the decision vectors for repairing of 
image under effective feature generation.  
Hou et al.[16] used the blur kernel estimation method to 
suppress the salt-and-pepper noise. The method has 
conducted the joint estimation to image quality and 
reconstructs the image to remove the noise elements. He et 
al.[16] provided a cross scale and cross RGB channel based 
method to denoise the image. The unified model is defined to 
conduct the interpolation for improving the quality of noise 
corrupted images. Sudeesh et al.[18] has provided an 
analytical study on different filtration methods to remove the 
noise from medical images. The region segmentation method 
was integrated to preserve the critical region from the image. 
Author first estimated the noise and later applied the selective 
weighted median filter to rectify the critical noisy regions. 
Rajesh et al.[19] has provided the decision tree based method 
to identify the corrupted region within the image. The edge 
region was preserved by this method to reconstruct the 
image. The mathematical computation method was applied to 
retain the visual quality and to improve the performance of 
image rectification. 
 

III. IMAGE RESTORATION METHODOLOGIES 

 
The paper already has discussed the issues associated with 
image processing in the form of noise, sharpen etc. Some of 
other problem includes color balancing, contrast unbalancing 
etc. There are number of approaches presented by earlier 
researchers to resolve these problems. In this paper some of 
these approaches are discussed. These approaches include 
repairing as well as enhancing the image features.  
 
A) Histogram Equalization 
 
Histogram is taken as the effective processing activity that is 
used to perform the image enhancement under the method 
specification. This kind of process is performed under 
multiple passes. This technique is defined under the 
histogram specification and pixel variation analysis so that 
the pixel level differencing and the alteration will be done 
effectively. The histogram is here considered to locate the 
block over the image and to analyze the color and intensity 
analysis as the effective measure to the system.  

There is the requirement of some refinement approach that 
can be applied recursively under the specification of 
histogram and generating the blocks so that the image can be 
divided in smaller segments. These repeated smaller 
segments are formed to generate the effective blocks[2]. The 
main disadvantage of this method is to identify the significant 
peak value and valley value so that the effective decisions 
will be taken.  

 
B) Mean Shift Method 
 

This is considered as the effective reconstruction approach 
defined to search the local maximum density point 
specification and group generation under the density point 
specification. There are number of reconstruction approaches 
under the pixel specification. The approach can be applied for 
reformation process for each pixel of image. The density 
analysis for repairing process is defined in equation (1) 

 

Here,  h  is bandwidth 
d represents dimensionality 
c constant value for normalization  

 
K represents the kernel function for density estimation. 

This method uses the kernel parameter as the width vector to 
estimate the area density respective to specific point as well 
as specific to the particular intensity. The educational 
representation of this function for estimation of next update is 
given in equation (2) 

 

This estimation is respective to region and used to identify 
the local maximal point under the density level estimation. 
The estimation is here based on bandwidth, range bandwidth 
specification and the region specification. 
 
C) Morphological Operators 
 

Morphological Operators are defined as the set of 
mathematical operators that accept the input in matrix form 
and perform the geometrical structure based operation under 
set theory. This algorithm approach is the combination of set 
theory, lattices and the topological operations. Image 
processing is one of the major applied of morphological 
operator where the image or the image regions are considered 
as the input object. The geometric based operations are 
applied using morphological concept under the shape, size 
and connectivity analysis. This kind of categorization is 
based on continuous and discrete spaces. The morphological 
image processing is here defined under set of operators with 
the specification of associated characterization.  
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D) Spatial Correlation 
 
A piece wise or region specific evaluations are conducted by 
spatial correlation model to restore the noisy image. The 
model performs the neighbor pixel analysis within the region 
to identify the degree of variation. The neighbor correlation 
evaluation provided by this method is shown in equation (3). 
 

y(i,j)=∑ 𝛼𝛼𝑝𝑝 ,𝑞𝑞𝑦𝑦(𝑖𝑖 + 𝑝𝑝, 𝑗𝑗 + 𝑞𝑞) + 𝑛𝑛(𝑖𝑖 + 𝑗𝑗)𝑝𝑝 ,𝑞𝑞𝑞𝑞 {𝑖𝑖 ,𝑗𝑗 }𝑛𝑛  (3) 
 
Where, y is the input image and (i,j) represent the pixel 
position. (p,q) represent the window size analyzed within the 
region for neighborhood pixel analysis. The semantic 
analysis on the image is performed to gain the spatial 
information for spatial structure and to reconstruct the image. 
The block specific scanning is also performed to achieve the 
selective rectification of partial unbalanced image.  
 

IV.  CONCLUSION 

In this paper, a study on different restoration processes is 
shown for real time images. The paper has discussed, the type 
of restoration under the feature vector analysis as well 
describe the challenging areas of image restoration. Later on 
the research methodology of some of the most effective 
restoration algorithms is defined in this paper.  
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