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Abstract—The purpose of image restoration is to “compensate 

for” or “undo” defects which degrade an image. Image 

restoration is a most significant technique that processes a high-

level image and it handles the image by recovering the original 

image. Applying numerous algorithms and methods in a cleared 

sharp image. Most of the times while capturing pictures process 

degradation i.e. degradation in picture happens. It is essential for 

corrupted data to get the original sharp image. Image restoration 

and deblurring is required in digital pictures dealing. This paper 

contains the existing research works methodology, pros & cons, 

performance etc. It also includes the comparative analysis 

between various techniques and the basic abstraction properties 

of the previous methods. 
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       I. INTRODUCTION 

The action of forming, transmitting and database record of 

pictures, the quality of the pictures may refuse. This is termed 

as image degradation. Typically there are many conditions of 

image degradation for eg. atmospheric turbulence, a feature of 

the sensor and irregularity of a visual system. During the 

picture reconstruction, it is a series of actions and procedure to 

acquire pure pictures from degraded pictures. The systematic 

investigation into picture reconstruction in motion blurred 

images. In motion blur image degradation the point spread 

function(PSF) is an essential parameter [1]. 

II. THE IMAGE DEGRADATION MODEL 

Image restoration can be considered as the reverse method of 

image degradation. So ahead it improves the pictures, it may 

construct a degradation model, examine and it determines the 

method of image degradation that demonstrate it with a 

mathematical model. Input a picture f(x, y) through the 

degraded system H(x, y), the outcome is the degraded picture. 

Assume that noise n(x, y) is additive white noise, the 

degradation of image. 

    

G(x, y) =H [f (x, y)] + n(x, y)                                              (1) 

 

 

H(x, y) is a utility of all causes for degradation [1]. Image 

degradation model is shown in the given figure.1 

 

 
 

Figure 1. Image degradation model. 

The usual quality of degradation is fuzzy and the fundamental 

goal in image restoration is deblurring. A recovering system 

p(x, y) should be considered in which inserted picture is 

degraded picture g(x, y) and outcome is reconstructing pictures 

fˆ(x, y). Picture degradation and recreation procedure are 

shown in the given figure.2 

 

 
 

Figure 2. Picture degradation and recovery process. 

 

Image degradation representation may be outlined in 

mathematical terminology as: 

 

 G (x, y) = f (x, y) ∗h(x, y) + n(x, y)                                        (2) 

 

In the given above formula 2: h(x, y) represents a time-domain 

that is a outline of degradation function. It is known as point 

spread function, * is convolution in a time domain. The goal is 

point spread function (PSF) i.e.  h (x, y) . 

 Deblurring 

Image deblurring is a generally accessible circumstance in the 

picture construction method. Because of the limitation of 

virtual strategy, it still works as a dynamic investigation 

region in image processing community. The procedure in 

image blur is generally designed as given below- 

 

B = I*k + ϵ                                                                             (3) 
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Here B, I, k, and ϵ represent the type of blurred image, hidden 

or concealed image, blur kernel, and the additive noise, 

appropriately. * indicates the convolution operator. Besides 

adjusting the difficult situation in this trend, a favorable 

condition outcome can be attained [2]. 

III. EXISTING BLUR DETECTION TECHNIQUES 

Research on blur detection is very useful for improving the 

digital image quality and it can divide blur detection methods  

Into main categories, which are [3]. 

1) Blur Detection Using Wavelet Transform:  

Blur detection process is a method of applying a transform of 

Harr wavelet is a straight technique. It can not only form 

opinion or conclusion but also provide blurred pictures and 

which is based on the edge type analysis that is the starting 

point in the edge sharpness analysis. 

2) Blur Detection Using Discrete cosine transforms (DCT):  

Obscure identification for DCT utilizes another term to go for 

misusing the accessible DCT data in MPEG or JPEG 

compacted video or pictures period including a negligible 

computing burden, figured specifically in MPEG or JPEG 

packed pictures. This obscure marker portrays the worldwide 

picture obscure brought on via photographic equipments 

movement or away from core interest.   

IV. IMAGE RESTORATION TECHNIQUES 

The field of image restoration (sometimes referred to as image 

deblurring or image deconvolution) is concerned with the 

reconstruction or estimation of the uncorrupted image from 

blurred and noisy images. Here it introduced two types of 

techniques they are Inverse-filtering and Wiener filtering. By 

applying a matrix conjugate it recovers the images that are 

processed by both the techniques [1]. 

1) Inverse filtering 

Inverse filtering (IF) allow us to approximate the contribution 

to our filter system and experience from noise amplification. 

 It attains inverse filtering formula: 

 

𝐹  𝑢, 𝑣 =G(u,v) + N(u,v)*H(u,v)                                           (4) 

 

𝐹  𝑢, 𝑣 is a restored picture spectrum. The given formula is a 

method of the inverse filtering algorithm. From the above 

given formula, it is visible that H (u,v) is the denominator. If 

the H (u,v) is less or approximately zero in some criteria . N 

(u,v) / H(u,v) it will be increased and it will also enlarge the 

value of the noise. 

 

2) Wiener filtering 

The Wiener filtering is reconstruction method, that creates the 

mean squared error between real images f (x, y) and 

reconstructing picture 𝑓  (x, y) less. 

𝐸   𝑓 𝑥, 𝑦 − 𝑓 (𝑥, 𝑦) 
2
 = 𝑚𝑖𝑛                                            (5) 

E [•] is the mathematical assumption operator, so the Wiener 

filter method is also known as minimum mean square error 

filter. If the relation of the noise of degraded picture and 

picture is statistically free, then the reversed purpose of this 

method will have the actual picture by the process of Wiener 

filtering. 

 

𝐹  𝑢, 𝑣 =
1

𝐻 𝑢 ,𝑣 
 ∗

 𝐻 𝑢 ,𝑣  2

 𝐻 𝑢 ,𝑣  2+𝛾
𝑆𝑛  𝑢 ,𝑣 

𝑆𝑓 𝑢 ,𝑣 

 𝐺(𝑢, 𝑣)                           (6) 

 

In the above formula 6, 𝑆𝑛 𝑢, 𝑣  is a noise power spectrum 

and 𝑆𝑓 𝑢, 𝑣 is the real image power spectrum. In virtual 

operation, it’s difficult to evalute 𝑆𝑛 𝑢, 𝑣 and𝑆𝑓 𝑢, 𝑣 . It can 

obtain retrieval of picture. 

                                                                                                                                                   

Deblurring Functions: 

Table 1. Deblurring Functions. 

 

S.NO. SYNTAX FUNCTIONS 

1 Deconvwnr deblurring with Wiener filter. 

2 Deconvreg deblurring with  regularized filter. 

3 Deconvlucy deblurring with Lucy-Richardson. 

4 Deconvblind deblurring with blind deconvolution . 

 

1) Deblurring with wiener filter: 

Deconvwnr function is used when additive clamor as well as 

the regularity uniqueness of the picture is known. Wiener 

deconvolution may helpful when the PSF and noise level are 

either known or rough calculation of the uncorrupt image. The 

algorithm is most favorable between the rough calculation and 

the true images by detecting in least mean square error. 

2) Deblurring with Regularized Filter: 

A regularized filter deblurs images by using the 

deconvreg function. In this filter restricted facts is recognized 

about the additive noise. This Regularized filter can be used 

effectively. Effectively Regularized deconvolution can be used 

when a limited or restricted are relevant on the smooth image 

and less knowledge is recognized about the additive noise, a 

regularized filter restores the blurred and noisy image. 

3) Deblurring with Lucy-Richardson:  

By the use of Lucy-Richardson algorithm an image is deblur 

by using the deconvlucy function. When an image is restored 

it reduces the cause of noise amplification and by sub 

sampling it restores improved image resolution. . When the 

PSF is known it can be used effectively, but little or no 

knowledge is available for the noise. 

4) Deblurring with Blind Deconvolution: 

http://matlab.izmiran.ru/help/toolbox/images/deblurr5.html#8329
http://matlab.izmiran.ru/help/toolbox/images/deblurr6.html#8471
http://matlab.izmiran.ru/help/toolbox/images/deblurr7.html#8550
http://matlab.izmiran.ru/help/toolbox/images/deblurr8.html#11698
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By the use of the blind deconvolution algorithm an image is 

deblur by using the deconvblind function. Blind deconvolution 

is taken in use when there is no knowledge of blurring and  

noise is known. On restoration of image the cause of noise is 

reduced and creates a non uniform image quality account for 

each image. Effectively when there is no knowledge about 

noise then also this function can be used to get an actual 

image. 

 

TABLE 2.COMPARATIVE ANALYSIS OF EXISTING METHODS: 

 
S.NO AUTHORS IMAGES NOISES METHODS FEATURES RESULTS 

1 
Ratnakar Dash, 

Banshidhar Majhi. 

Motion blur 

Image. 

Gaussian 

Noise. 
Gabor filter. Estimate the blur angle. 

Perform even at the noisy 

conditions. 

2 

Shamik Tiwari, 

V.P.Shukla, 

A.K. Singh, 
et.al. 

Motion blur 

Image. 

Gaussian 

Noise. 

Motion blur angle 
estimation, Motion blur 

length estimation. 

Quantitive evaluation. 
Encourages us to design a 

robust method. 

3 

Xiaogang Chen, 

Jie Yang and Qiang 

Wu. 

Blur Image. 
Gaussian 

Noise. 
Blind deconvolution. 

A rough calculation to a 

great degree under 

constrained and quick to 
detect noise. 

Both out of focus images and 

complex motion images are 

re-establish  by blur images. 

4 Joao.P. Oliveira 
Motion blur 

Image. 

Gaussian 

Noise. 

Modified random 

transforms. 

Transforms integral function 

along straight line. 

Effectiveness was assessed 

by testing. 

5 

S.Oudaya Coumar, 

P.Rajesh and 

S.Sadanandam. 

Distorted 
Image. 

Impulsive 
Noise. 

Adaptive median filter, 

improved median filter, 
image quality 

assessment. 

Removal function of 
impulse noise. 

Pictures that are infected 
with higher variance can be 

reconstructed by median 

filter and lower by adaptive 
median filter. 

6 
Sina Firouzi and 

Chris Joslin. 

Motion blur 

Image. 

Gaussian 

and uniform 
Noise. 

Phase correlation. Motion estimation tool. 
Estimate the motion in 

transitions. 

7 

Zhiqiang Wei, 

Caiyan Duan, 
Shuming Jiang 

et.al. 

Motion 

Blur Image, 
defocus blur 

Image. 

Gaussian 
Noise. 

Wiener filtering. Divide foundation into parts. 

It partition forcibly put an 

end to the noise but also 
weaken the artifacts of the 

images. 

8 
Peixuan Zhang and 

Fang Li 

Normal 

image. 

Salt and 

pepper Noise. 

Adaptive weighted 

mean filter. 

Identifying and abolishing 

the  high level of salt and 
pepper noise. 

To carry out more effectively 

than many other existing 
filters. 

9 Yifan Zhang 
Landsat 

image. 

Gaussian 

Noise. 

Expectation 

maximization. 

Obtained pictures with both 

high spatial and spectral 
resolutions. 

Better restoration presenting 

beyond  image domain 
execution. 

10 
Binbin hao, 

Jianguang Zhu and 

Yan Hao. 

Blur Image. 
Gaussian 

Noise. 
Total variation. 

Calculate  the regularization 

parameter for TV. 

It identify new adaptive 

iterative forward backward 

splitting(AIFBS) algorithm 
for TV image restoration. 

11 
Weisheng Donga 

and Lei Zhang. 
Blur Image. 

Gaussian 

and uniform 
Noise. 

Adaptive sparse domain 

selection 
(ASDS)scheme. 

It learns a series of compact 

sub-dictionaries and assigns 
adaptively. 

It outperforms many state-of 

–the-art procedure in both 
PSNR and visual quality. 

12 

Justin Varghese, 

Mohamed Ghouse, 

Saudia Subash 
et.al. 

Blur Image. 
Impulsive 

Noise. 

Adaptive fuzzy based 
switching weighted 

average. 

For detection and filtering. 
Determining weighted 

directional distances. 

13 Zayed M. Ramadan. Blur Image. 
Impulsive 

Noise. 

Probability density 

function, Standard 
median filter. 

To slide a square window. Suppression in images. 

14 
Jishan Pan and 

Zhixun Su 
Blur Image. 

Gaussian 

Noise. 
𝑙0-regularized approach. 

A rough calculation of blur 

kernel. 

To raise the robustness of 

kernel rough calculation. 

15 
Jae Chern Yoo and 

Chang Wook Ahn 

Original 

image. 

Gaussian 

Noise. 
Blind wiener filter. 

Restore the original image 

when there is no knowledge 

of power spectra of noise 
and original image. 

Consecutive images 
generated from adding 

random noise. 

16 Hui Yu Yuang 
Motion blur 

Image. 

Gaussian 

Noise. 

Fast blur kernel 

estimation. 

It can rapidly discover the 

better kernel from a group of 
kernel. 

It quickly order time and also 

maintain the picture  quality 
after deblurring. 
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Table 3. Methods Efficiency: 

 
Techniques 

 
Type of blur Performance 

Wiener filter 

 
Gaussian blur Worst 

Laplacian 

 

Gaussian 

blur 

Better 

 

Fourier transform Impulse noise Best 

Neural Network 
 

Gaussian, 
Out-of-focus 

Best 

Iterative Richardson Lucy 

Algorithm 
 

Gaussian 

Blur 
Good 

 

Table 4.Experimental Analysis: 

 
S.

N

O 

IMAG

ES 

TYPES OF 

FILTERS 

PSNR MSE 

1 Color 
image 

Deconvwnr 
Deconvreg 

Deconvlucy 

Deconvblind 

psnr =   8.0181 
psnr1 =18.4349 

psnr2 = 19.5207 

psnr3 =  5.1665 

mse = 1.0263e+04 
mse1 =932.3727 

mse2 = 726.1175 

mse3 =1.9789e+04 

2 Gray 

image 

Deconvwnr 

Deconvreg 

Deconvlucy 
Deconvblind 

psnr =  6.3967 

psnr1 =18.4999 

psnr2 =19.5098 
psnr3 =5.1393 

mse =1.4908e+04 

mse1 =918.5170 

mse2 =727.9464 
mse3 = 1.9914e+04 

3 Binary  

image 

Deconvwnr 

Deconvreg 
Deconvlucy 

Deconvblind 

psnr =  5.2461 

psnr1 =   8.8889 
psnr2 = 8.7019 

psnr3 =  4.0357 

mse = 1.9430e+04 

mse1 =8.3984e+03 
mse2 = 8.7677e+03 

mse3 =2.5675e+04 

4 Chrom

atic  
image 

Deconvwnr 

Deconvreg 
Deconvlucy 

Deconvblind 

psnr =  5.9496 

psnr1 = 15.4142 
psnr2 =   6.2790 

psnr3 =  5.1841 

mse =1.6524e+04 

mse1 =1.8692e+03 
mse2 =1.5317e+03 

mse3 =1.9709e+04 

 

                             

  

 

 

V. CONCLUSION 

Different blur images from camera, phones etc are taken for 

making the image very clear without any blur. The deblurring 

process is used to clear or to remove the noise, sharpen the 

images and to enhance the image. After organizing the writing 

investigation on a variety of latest image deblurring 

techniques put forward by separate researchers. The attribute 

of images can significantly be degraded by the camera’s 

motion that causes the motion blur. The deblurring of motion 

blurred images is quite a rigid situation, since the camera 

motion direction can be arbitrary. Here it describes the study 

of image blur detection technique. It will try to restore blurred 

image with Alternating Direction Method (ADMM) method 

and TV method. 
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