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                                   Abstract 
Digital image processing is a subset of the electronic 
domain wherein the image is converted to an array of small 
integers, called pixels, representing a physical quantity 
such as scene radiance, stored in a digital memory, and 
processed by computer or other digital hardware. Impulse 
noise is caused by errors in the data transmission generated 
in noisy sensors or communication channels, or by errors 
during the data capture from digital cameras. Noise is 
usually quantified by the percentage of pixels which are 
corrupted. Corrupted pixels are either set to the maximum 
value or have single bits flipped over. In some cases, single 
pixels are set alternatively to zero or to the maximum 
value. This is the most common form of impulse noise and 
is called salt and pepper noise. Nevertheless, other types of 
impulse noise are possible as well. 
Keywords: Image Preprocessing, Blur, Deblurring 
Techniques.  
 

I. Introduction 
The process of receiving and analyzing visual 
information by the human species is referred to as 
sight, perception or understanding. Similarly, the 
process of receiving and analyzing visual information 
by digital computer is called digital image 
processing. One of the first applications of digital 
images was in the newspaper industry, when pictures 
were first sent by submarine cable between London 
and New York. The term digital image processing 
refers to processing of a two dimensional picture by a 
digital computer. In other words, it implies digital 
processing of any two dimensional data. A digital 
image is an array of real or complex numbers 
represented by a finite number of bits. An image 
given in the form of a transparency, slide, 
photograph, and chart is first digitized and stored as a 
matrix of binary digits in computer memory. The 
digitized image can then be processed on a high 
resolution television monitor. For display, the image 
is stored in a rapid access buffer memory which 
refreshes the monitor at 30 frames per second to 
produce a visibly continuous display.  The principal 
sources of noise in digital images arise during image 

acquisition (digitization) or transmission. The 
performance of imaging sensors is affected by a 
variety of factors, such as the environmental 
conditions during image acquisition, and by the 
quality of the sensing elements themselves. For 
instance, in acquiring images with a camera, light 
levels and sensor temperature are major factors 
affecting the amount of noise in the resulting image. 
Images are also corrupted during transmission 
principally due to interference in the channel used for 
transmission. For example, an image transmitted 
using a wireless network might be corrupted as a 
result of lighting or other atmospheric disturbance 
[1]. 
 
In many different kinds of digital image processing, 
the basic operation is as follows: at each pixel in a 
digital image we place a neighbourhood around that 
point, analyze the values of all the pixels in the 
neighbourhood according to some algorithm, and 
then replace the original pixel's value with one based 
on the analysis performed on the pixels in the 
neighbourhood [2]. The neighbourhood then moves 
successively over every pixel in the image, repeating 
the process when digital images are distorted by 
impulse noise during acquisition, transmission and 
storage, when they are taken by a camera with a 
faulty sensor, or transmitted over a noisy channel [2]. 
Noise removal is an important pre-processing step 
followed by other tasks such as object recognition, 
edge detection, feature extraction and pattern 
recognition. 
 
Generally, linear averaging filters have the ability to 
remove additive Gaussian noise, but are ineffective 
against impulse noises. Edges and image details also 
get blurred due to linear filtering. Conversely, edge-
preserving filters will retain the edges and line 
structures but tend to amplify noise. Different 
methods have been proposed in literature to address 
this issue. The most effective approaches are 
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nonlinear and adaptive in nature. Depending on the 
noise type, we are required to apply the optimum 
choice of filters to obtain the best output for a 
particular noisy pixel. 
 

II. Concept Of Blur 
Motion blur is the result of the relative motion 
between the camera and the scene during image 
exposure time. This includes both camera and scene 
objects motion. As blurring can significantly degrade 
the visual quality of images, photographers and 
camera manufactures are frequently searching for 
methods to limit the phenomenon. One solution that 
reduces the degree of blur is to capture images using 
shorter exposure intervals. This, however, increases 
the amount of noise in the image, especially in dark 
scenes. An alternative approach is to try to remove 
the blur off-line. Blur is usually modeled as a linear 
convolution of an image with a blurring kernel, also 
known as the point spread function (or PSF) [3]. 
Image deconvolution is the process of recovering the 
unknown image from its blurred version, given a 
blurring kernel. In most situations, however, the 
blurring kernel is unknown as well, and the task also 
requires the estimation of the underlying blurring 
kernel. Such a process is usually referred to as blind 
deconvolution. 
 
Most of the existing blind deconvolution research 
concentrates at recovering a single blurring kernel for 
the entire image. While the uniform blur assumption 
is valid for a restricted set of camera motions, it’s 
usually far from being satisfying when the scene 
contains several objects moving independently. 
Existing deblurring methods which handle different 
motions usually rely on multiple frames [3]. 
 

i. Types of Blurring 
Blur is unsharp image area caused by camera or 
subject movement, inaccurate focusing, or the use of 
an aperture that gives shallow depth of field. The 
Blur effects are filters that smooth transitions and 
decrease contrast by averaging the pixels next to hard 
edges of defined lines and areas where there are 
significant color transition [4]. 
 

• Blurring Types 
In digital image there are 3 common types of Blur 
effects: 

a. Average Blur 
The Average blur is one of several tools you can use 
to remove noise and specks in an image. Use it when 

noise is present over the entire image. This type of 
blurring can be distribution in horizontal and vertical 
direction and can be circular averaging by radius R 
which evaluated by the formula [4]: 
R =√ h2 + v2 
Where: h is the horizontal size blurring direction and 
v is vertical blurring size direction is the radius size 
of the circular average blurring  
 

b. Gaussian Blur 
Gaussian Blur is that pixel weights aren't equal - they 
decrease from kernel center to edges according to a 
bell-shaped curve .The Gaussian Blur effect is a filter 
that blends a specific number of pixels incrementally, 
following a bell-shaped curve. The blurring is dense 
in the center and feathers at the edge. Apply Gaussian 
Blur to an image when you want more control over 
the Blur effect. Gaussian blur depends on the Size 
and Alfa. 
 

c. Motion Blur 
The Motion Blur effect is a filter that makes the 
image appear to be moving by adding a blur in a 
specific direction. The motion can be controlled by 
angle or direction (0 to 360 degrees or –90 to +90) 
and/or by distance or intensity in pixels (0 to 999), 
based on the software used [4]. 
 

III. Blur Features 
There are four different features developed and 
combined in system. These features are derived by 
analyzing the visual and spectral clues from images 
[5]. 

• Local Power Spectrum Slope: Due to the 
low-pass-filtering characteristic of a blurred 
region, some high frequency components are 
lost. So the amplitude spectrum slope of a 
blurred region tends to be steeper than that 
of an unblurred region. 

• Gradient Histogram Span: The 
distribution of gradient magnitude serves as 
an important visual clue in blur detection. 
Blurred regions rarely contain sharp edges, 
which results in small gradient magnitude. 
Accordingly, the distributions of the log 
gradient magnitude for blurred regions 
should have shorter tails than that for other 
regions. 

• Maximum Saturation: Unblurred regions 
are likely to have more vivid colors than 
blur regions. The maximum value of 
saturation in blurred regions is 
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correspondingly expected to be smaller than 
that in unblurred regions. 

• Local Autocorrelation Congruency: If a 
region is blurred by relative motion between 
an object and the background in a certain 
direction, all edges of the object will be 
blurred, except those sharing the same 
direction with the motion. This is regarded 
as another important visual clue in blur 
analysis [5]. 
 

IV. Deblurring 
 

A. Deblurring Model[6] 
A blurred or degraded image can be approximately 
described by this equation: g = PSF*f + N, 
Where: g the blurred image, h the distortion operator 
called Point Spread Function (PSF), f the original 
true image and F Additive noise, introduced during 
image acquisition that corrupts the image  
 

B.  Deblurring Techniques[6] 
1) Point Spread Function (PSF) 

Point Spread Function (PSF) is the degree to which 
an optical system blurs (spreads) a point of light. The 
PSF is the inverse Fourier transform of Optical 
Transfer Function (OTF).in the frequency domain 
,the OTF describes the response of a linear, position-
invariant system to an impulse.OTF is the Fourier 
transfer of the point (PSF). 
 

2) Wiener Filter Deblurring Technique 
Wiener filter is a method of restoring image in the 
presence of blur and noise. The frequency-domain 
expression for the Wiener filter is: 
W(s) = H(s)/F+(s), H(s) = Fx,s (s) eas /Fx(s) 
Where: F(s) is blurred image, F+(s) causal, Fx(s) 
anticausal. 
 

3) Regularized Filter Deblurring Technique 
Regulated filter is the deblurring method to deblur an 
Image by using deconvlution function deconverge 
which is effective when the limited information is 
known about additive noise 
 

4)  Lucy-Richardson Algorithm Technique 
The Richardson–Lucy algorithm, also known as 
Richardson–Lucy deconvolution, is an iterative 
procedure for recovering a latent image that has been 
the blurred by a known PSF. 

�� = �������  

Where 
Is PSF at location i and j,uj is the pixel value at 
location j in blurred image. Pij 
Ci is the observed value at pixel location i. Iteration 
process to calculate uj given the observed ci and 
known pij.  
 ��(	
�) = ��	 ∑ ���� ����   

 
Where �� = ∑ ��(	)����   

 

5) Blind Deconvolution Algorithm 
Technique 

Definition of the blind deblurring method can be 
expressed by: 
g(x, y) =PSF * f(x,y) + η(x,y) 
Where: g (x, y) is the observed image, PSF is Point 
Spread Function, f (x,y) is the constructed image and 
η (x,y) is the additive noise term. 
 

6) Fuzzy Logic Based Technique 
In this method, the detection of the presence of an 
impulse is based oil fuzzy logic. It is assumed that the 
image does not contain any sharp rise or fall in 
gayness at any of the pixel positions. The fuzzy 
detector is described below [7]. 

• Noise Detection Process 
Step 1: Consider a 3 x 3 test window xT containing 
noisy pixels constructed from the corrupted image X; 
as 

�� = ���.� ��,� ��,���,� ��,� ��,���,� ��,� ��,��  
 

� Pass the XT through a mathematical 
manipulator (MM) and compute As 

i=1,…,4 defined as: 
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� Pass all A is through two membership 
functions, µ 1(.) and µ2(.) 
characterized us 

��(�) = � 0																											� > �(� − �) ( − �)⁄ 						� < � <  1																												� >  	$ 
��(�) = � 0																											� > −�(� + �) (� −  )⁄ 					−  < � < −�1																												� < − 	$ 

 These two membership functions are 
graphically tested and Let's denote µi(∆j) by µij. 
 

� The rule for the impulse detection in a 
pixel is 

If either ∆l or ∆2 or ∆3 or ∆4 is very large then the 
test pixel x2,2 is corrupted. 
• If either ∆l or ∆2 or ∆3 or ∆4 is very low then the 
test pixel x22 is corrupted. 
Using the above two rules, the output O of the 
impulse detector may be written as 
O= max{max(µ1j), max(µ2j)); where j=1..4 
 
As O is in non-binary form, it is passed through a 
hard limiter (H) defined above to give a discrete yes 
or no decision. '(()
= � 1																											� > )0															*)ℎ,-./0,, .ℎ,-,	) − )ℎ-,0ℎ*12	3�1�,	$ 
Computation of Eqn. takes more time while 
computing a number of comparison operations. To 
reduce this time, the Eqn. may be approximated to a 
simpler form as given below: 

O = ∑∑µi,j ; 
O is then passed through the hard limiter defined in 
Eqn below to get the value of d, the desired decision 
regarding the presence of an impulse i.e. d = H(O) ; 
If the value of d is 1 then impulse noise is present in 
the test pixel and filtering process is revoked.  
 

• Noise Filtering Process 
Compute a term g=(x1,1+x2,2+x3,3)/3 
The moving window xi,j is then shifted by one 
row/one column until all pixels of the corrupted 
image is covered. The impulse detection and filtering 
process is carried out for all the windows [7]. 
 
 
 
 
 

V. Fuzzy Logic Based Algorithms 
For Image Processing  

As far as noise is concerned the proposed filters have 
been designed to reduce respectively impulsive and 
Gaussian noise. The first one uses three cascaded 
fuzzy processes, which analyze the four directions 
into a (3x3) or (3x2) or (4x4) window centered on the 
pixel to be processed [8]. The complete fuzzy system 
is tuned in order to preserve the motion information 
and one pixel wide edges. The output of the last 
fuzzy stage provides an evaluation of the pixel 
noisiness. on the ground of which a median filter is 
weighted. Conceding the Gaussian noise, the classic 
temporal recursive average filter has been optimized 
with a fuzzy motion detector [9]. This one uses fuzzy 
rules operating on a measure of the spatial and 
temporal pixel correlation in the vertical and diagonal 
directions of the (3x3) or (3x2) or (4x4) window. The 
motion detector selects the direction where the pixels 
are more correlated temporally and spatially: this 
information is used to compute the new pixel value 
resulting from the weighted average of the original 
pixel and the other window points in the selected 
direction. Here again motion information is 
unaffected by filtering. The same fuzzy motion 
detector has been used for the scanning rate up 
conversion. In this case if the pixel is still no 
interpolation is performed. Otherwise a weighted 
average between a three point vertical median filter 
output and the selected direction pixels is used. A 
better image quality can be obtained by adding a 
fuzzy filter to adjust locally the luminance dynamic 
range and enhance picture details (Fuzzy- Contrast 
Luminance Controller or FCLC). This filter allows 
recovering details that are attenuated by dynamic 
range mismatches between the original and the 
displayed image. The filter is composed by two fuzzy 
processes respectively modifying the luminance 
range and enhancing the high frequency [9]. 
 

VI. Conclusion 
An image acquired by optical or electronic means is 
usually degraded in the form of sensor noise, blur due 
to camera misfocus, relative object camera-motion 
and random atmospheric turbulence. In digital signal 
processing the filtering of such noises is one of the 
most important tasks. This paper described various 
blur detection methods along with method. Digital 
photos are massively produced while digital cameras 
are becoming popular; however, not every photo has 
good quality. Blur is one of the conventional image 
quality degradation which is caused by various 
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factors like limited contrast; inappropriate exposure 
time and improper device handling indeed, blurry 
images make up a significant percentage of anyone's 
picture collections. Consequently, an efficient tool to 
detect blurry images and label or separate them for 
automatic deletion in order to preserve storage 
capacity and the quality of image collections is 
needed. 
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