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Abstract 

Image enhancement and restoration are two different techniques in image processing. Image enhancement is the subject process 

but image restoration is subject processing Image enhancement and restoration are the  techniques in image processing  that are 

used  to enhance the quality of  images and recovered the noisy images. As the name specify image enhancement means enhance 

or modify the image or image restoration specifies reconstruct or recovered the image. Image   enhancement techniques include 

the removal of noise and blurring effects ,when the image is degraded or when any noises is added in the image. There are various 

methods are used to denoising the image without losing its image details. There are some filters which are used to remove only 

one noise but no filter that is used to remove more than one noise at a time. After filtered the image we can use these images in 

pattern matching. In this paper we use the techniques that are used to remove the noise from an image without losing its details 

and these filtered images used in pattern matching.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Image enhancement and restoration means enhance the image and recovered the image when any noise or unwanted signal is added 

in to image For recovered any image we will use different techniques .Almost filtering techniques are used to remove single or 

one type of the noise from image when noise is added due to device movement and object displacement but when more than one 

type of noise is occurred, there is no single filter that will remove the these noise. So we will try to use or developed a modifier 

filter that is used to remove the mixed type of noise at the same time. 

Image enhancement and restoration in a noisy environment are the main difficulty in image processing. The salt & pepper 

(impulse) noise is a type of noise which is occurred during transmission of the images or due to bit errors or dead pixels in the 

image. The blurring effects are occurred in images due to object movement or camera displacement when we click or capture the 

image. This Paper works with removing the impulse noise, additive white Gaussian noise and blurredness at the same time from 

the images. To remove the mixed types of noises from the image, we are going to design a filter. 

This paper focuses on how to remove the noise from the image by preserving the image details. This purpose can be achieved 

somehow by using wiener and adaptive median filters. Modification of these two filters (A MODIFIER FILTER) has been 

developed to remove more than one type of noise from images during image processing .Hybridization of wiener filter and adaptive 

median filters used in this paper. The main performance parameters are used for modifier filters are Mean Square Error (MSE) and 

Peak Signal to Noise Ratio. The minimum value of the MSE & maximum of the PSNR of any filtered image through modifier 

filter gives the accurate output. The maximum PSNR and minimum MSE values of images are used in find the image from the 

database. 

II. OBJECTIVE  

Image enhancement and restoration in a noisy environment are basic problems in image processing. There are various filtering 

techniques have been developed to suppress or remove noise in order to improve or enhance the variety of images. There are many 

filters for image processing has been developed for guessing a specific noise contribution. There is two method, linear or continous 

techniques are used to remove Gaussian noise, and other statistic or non-linear techniques are used to remove impulsive noise (salt 

& pepper noise). Modifier filters or hybrid filter have been developed to remove either additive white Gaussian or impulsive noise. 

There are many filters available which can remove only single noise from the images, but there are no any single filters available 

which can remove noise simultaneously from the images.   
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The main objective of this paper is to design that type of filter which can remove a large amount or mixed type of noise from 

images. Modifier filter is the collection of the adaptive median filter and wiener filter. This filter removes salt & pepper noise, 

additive Gaussian noise and blurredness from the images. 

III. ADAPTIVE MEDIAN FILTERING 

The adaptive median filtering has been used broadly as an advanced method compared with normal median filtering. The Adaptive 

Median Filter operates or performes on spatial processing to explain which pixels in an image have been affected by (salt & pepper 

noise) impulse noise. The Adaptive Median Filter classifies or distributes pixels as noise by comparing /matching each pixel in the 

image with its be around neighbor pixels. The size of the neighborhood is manageable, as well as the threshold value for the 

comparison. A pixel or point that is different from a majority or collection of its neighbor’s pixels, as well as being not structurally 

aligned with those pixels to which it is similar, is named as (salt& pepper) impulse noise. These noise pixels are then replaced or 

changed by the median pixel value of the pixels in the neighborhood that have passed the noise checking test. 

 Purpose of Adaptive Median Filter used in Modifier Filter: 

The purpose of use of adaptive median filter is as follows 

1) To Remove the  impulse noise(salt & pepper noise) 

2) To providing Smoothing of non-impulsive noise or other noise 

3) To reduce distortion, like more thinning or thickening of edge of an object. 

 The Adaptive Median Works as follows:- 

 Adaptive median filter increase or reduce the size of Sxy (the size of the neighborhood) during performing the operation. 

 Notation that are used in adaptive median filter 

Zmin = minimum gray level value in Sxy(size of neighborhood) 

Zmax = maximum gray level value in Sxy(size of neighborhood) 

Zmed = median of gray levels in Sxy(size of neighborhood) 

Zxy = gray level at coordinates (x, y) 

Smax = maximum allowed size of Sxy 

 Algorithm of adaptive median filter 

Level A: A1 = Zmed - Zmin 

A2 = Zmed- Zmax 

if A1 > 0 AND A2 < 0 then go to level B 

else increase the window size 

if window size < Smax, repeat level A 

else output Zxy 

Level B: B1 = Zxy–Zmin. 

B2 = Zxy–Zmax. 

if B1 > 0 && B2 < 0,then output is Zxy 

else output  is Zmed 

IV. WEINER FILTER 

The work of the Wiener filter is to destroy out noise that has corrupted a signal or image. It is basically worked on a statistical or 

non –linear approach. Some main filters are developed for a desired frequency result. The Wiener filter approaches filtering from 

a different angle or position. It  is estimated  to have information of the spectral attributes  of the original image and the noise, and 

one contain  the LTI filter whose result would come as  so much close to the original signal as possible. Wiener filters are 

characterized by the following:  

1) Supposition: signal and (additive) noise are stationary, linear random processes with known spectral attributes or properties.  

2) Essential: The filter must be physically presented, i.e. causal (this requirement can be dropped or ignored, resulting in informal 

solution).  

3) Result production criteria: minimum mean-square error and peak signal to noise ratio 

 Wiener Filter in the Fourier Domain: 

The wiener filter formula is given by using this transfer function: 

 
Dividing through by Ps makes its behavior easier to explain: 
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Where  

H (u, v) = Degradation function  

H*(u, v) = Complex conjugate of degradation function  

Pn (u, v) = Power Spectral Density of Noise or corrupted signal.  

Ps (u, v) = Power Spectral Density of un-integrated image. 

V. IMAGE NOISE  

Image noise is unwanted signal that is present in the image by the outside from the image. Image noise can be  in the random form 

of brightness or color changing  information in images produced by the sensor and circuitry of a scanner or digital or any hardware 

devices like camera. Image noise can also occur    in film grain and in the unavoidable short noise of an ideal photon detector. For 

removing the unwanted signal from the image we used different types of techniques.  The types of Noise are following:-  

 Additive white Gaussian noise  

 Salt-and-pepper noise(impulse noise) 

 Blurredness means when the image is blurred due to camera’s movement 

 Additive White Gaussian Noise  

Additive white Gaussian noise is abbreviated as AWGN. AWGN is the basic model that are used to minimize the effect of many 

random operations. Each pixel and signal intensity are independent in additive white Gaussian noise. Blue passage is more 

amplified than the red or green color passage in old cameras so noise can have occurred more. 

The PDF of additive Gaussian noise is shown by:- 

 
Fig. 1: Additive White Gaussian Noise 

 Salt-and-Pepper Noise: 

Salt &pepper is a noise that is occurred sometimes on images. An image containing salt-and-pepper noise (impulse noise) will 

show dark pixels in bright regions and bright pixels in dark regions and vice versa. Salt& pepper S can be occured by dead or no 

more bits or black pixels, analog-to-digital converter errors, bit errors in transmission, etc. This can be removed in large part by 

using dark frame subtraction and by interpolating around dark/bright pixels. 

The PDF of salt & pepper is shown by by: 

p(z) =       {
𝑃𝑎            𝑓𝑜𝑟  𝑧 = 𝑎
𝑃𝑏             𝑓𝑜𝑟  𝑧 = 𝑏
0             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

If b>a, intensity b will appear as a light/dull dot in the image or level a will appear like a dark /bright dot or vice-versa. 

 
Fig. 2: PDF of salt and pepper noise 
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 Blurredness: 

The blurredness or blurring effects of the image is depend on the point spread function (PSF) .The PSFs can be round  or linear. 

The blurring effects re occurred in images due to the change in motion of camera or the object displacement. 

VI. MODIFIER FILTER WORK 

Modifier filter is the collection of adaptive median filter and wiener filter. Modifier filter is developed to complete or fulfil the 

purpose of removing mixed noises from the images without removing its details. 

The winner-update algorithm can also advance the search for k nearest neighbors, neighbors within an identified the distance 

threshold, and neighbors pixel close to the nearest neighbor pixel. 

Image enhancement techniques deal with accentuation or sharpening of image features, such as brightness, boundaries, edges, 

etc. Image enhancement filtering techniques both in spatial domain and frequency domain have been considered in this paper.  The 

primary differences between the enhancement and restoration techniques have been come out here. Some of the main techniques 

of image restoration like Wiener filter, restoration of impulse noise effected image and blurred image have been discussed in this 

paper.  In signal processing, it is often sensible to be able to perform some kind of noise suppression on an image or signal. The 

main idea of use Adaptive Median Filter performs spatial processing to decide which pixels in an image have been overripe by 

impulse noise (salt & pepper). The Adaptive Median Filter organizes pixels as noise by comparing each pixel in the image to its 

surrounding neighbor pixels. .The main advantage of use of adaptive median filter in modified filter rather than the standard median 

filter: 

The standard median filter only works well when impulse noise is  

1) Less than 0.2, while the adaptive median filter can better handle the impulse noises (salt & pepper). 

2) The adaptive median filter maintains image detail and smooth other than impulsive noise, while the standard median filter 

does not. 

The most important ability for removal of blurredness in images due to linear motion or blurred optics is the Wiener filter. From 

a signal processing standpoint, blurring due to linear motion in an image is the result of poor sampling. Each pixel in a digital 

representation of the image should represent the intensity of a single unmoving point in front of the camera. Unfortunately, if the 

speed of screen is so slow and the camera is in motion, a given pixel will be a combination/mixture of intensities from points along 

the front of the camera's motion. This is a two-dimensional argument from analogy:- 

G (u ,v)=F(u ,v).H(u ,v)                   (1) 

Where F is the Fourier transform of an "perfect" version of a given image, and H is the blurring operation. In this case H is a 

sine function: if three points in a line contain info from the same pixel from an image, the digital image will seem to have been 

convoluted with a three-point boxcar in the time domain. Ideally one could not ir-reverse engineer a Fest, or F are not known, if G 

and H are known. This technique is inverse filtering.  

However, there are two problems with this method. First, H is exactly not known p. Engineers can guess at the blurring function 

for a given situation, but resolution of a good blurring function requires lots of hit and miss. Second, inverse filtering fails in some 

condition because the sine function related to 0 at some values of x and y. Real images contain noise which becomes amplified to 

the point of removing all attempts at reconstruction of a Fest,F. The inverse filtering is a restoration technique that is used for 

deconvolution, i.e., when the image is blurred by a known low pass filter, it is possible to retrieve the image by using the inverse 

filtering or by generalized inverse filtering. However, inverse filtering is very sensitive to additive noise.  The Wiener filtering 

operates an optimal tradeoff between inverse filtering and noise smoothing. It removes the additive noise and modifies the blurring 

simultaneously.  The Wiener filtering is optimal in terms of the mean square error. In other words, the wiener filter minimizes the 

overall mean square error in the process of inverse filtering and noise smoothing. The Wiener filtering is a linea calculation of the 

original image. The approach is based on a stochastic framework.  It is easy to see that the Wiener filter has two different parts, an 

inverse filtering part and a noise smoothing part. It not only implement the deconvolution by inverse filtering (high pass filtering) 

but also removes the noise with a confining or compression  operation (low pass filtering) .This filter deals with removing the 

impulse noise, additive white Gaussian noise and blurredness at the same time from the images.  To remove the mixed types of 

noises from the image, we design a modified filter or proposed filter. The purposed filter is a combination of wiener filter and 

adaptive median filter. Combination or modified filters have been designed to remove mixed type of noise during image processing 

from images. When both of filters are used at same time (either in series or parallel), we get the desired result. The parameters that 

are used for calculate the performance is Mean Square Error (MSE) and Peak Signal to Noise Ratio (PSNR) 

 Modifier filter ago: 

The following steps are followed when we filtered the image by the modifier filter 

1) Read the image. 

2) If the image is RGB Scale, then firstly convert it into the gray (black &white) scale image.  

3) Convert the image to double for better precision. 

4) Intilize the zmed,zmin,zmax,zxy,smax 

5) If noise==0 

6) Add the noise 



A Modified Filter for Image Enhancement and Restoration  
(IJSTE/ Volume 2 / Issue 12 / 009) 

 

 All rights reserved by www.ijste.org 
 

42 

7) Else 

8) Go to step 4 

9) LEVEL A ChecK  IF Zmin<Zmed<Zmax, then 

Zmed is not an impulse 

10) 10Go to level B to test.if Zxy is an impulse .. ELSE 

Zmed is an impulse 

11) the size of the window is increased and 

12) 12level A is repeated until ... 

13) 13Zmed is not an impulse and go to level B or 

(a)Smax reached: output is Zxy 

14) 14 .Level B  IF Zmin <Zxy <Zmax, then 

Zxy is not an impulse 

(1) Output:-Zxy (distortion reduced) ELSE 

 either  Zxy = Zmin or Zxy = Zmax 

 output is Zmed (standard median filter) 

 Zmed is not an impulse (from level A) 

15) Assune the Peak Signal to Noise ratio. 

16) Deconvolution function is applied to filter the image. 

VII. MSE & PSNR 

MSE stands for mean square error .The MSE is defined as the mean square error that tell the difference between original image 

and recovered picture. The MSE value is minimum as should as possible. 

PSNR defined as the peak signal-to-noise ratio, the ratio between the highest possible value of a signal and the power of corrupting 

noise signal is defined by the PSNR. The PSNR value is maximum as should as possible. 

The MSE is defined as:- 

 
The PSNR is defined as: 

 
Here, MAXI is maximum highest possible value of the pixel. 

VIII. SIMULATION RESULT 

There is an Original Image of cameraman that named saved as is cameraman.tiff image .Now we will add different type of noises 

in the cameraman image to get the accurate or desired result after applied the modifier filter These different noises are added in 

images are as follows: - Additive white Gaussian noise, Salt & Pepper noise, blurredness and the then the modifier filter is applied 

on this noisy image to get the desired values. We will check this modifier filter in different conditions. The results depend upon 

the blurring angle (theta) and the blurring length (Len) and the intensity of the impulse noise. The performance is compared with 

the MSE & PSNR of the original image and the filter output image in different conditions. 

 

Original image

cameraman.tif

http://en.wikipedia.org/wiki/Signal_(information_theory)
http://en.wikipedia.org/wiki/Noise
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This is the image of cameraman (cameraman.tiff). Now we added the different types of noises in this image .The images after 

adding the noises. The images are shown in below figures. The tables of noisy images are from figure1 to figure11.These figures 

shown the different noises on different conditions like change or vary the len and theta of images. The images are shown are as 

follows: - 

 
Fig. 2: image after added noise           

with0.01, len=10.angle=10 
 

 
Fig. 4: image after add noise 

with0.01,len=30,theta=30 

 
Fig. 1: image with blruudness 

len=21,heta=11 

 
Fig. 2: image after add 

blurred+gaussian+impulse noisy image 

 
Fig. 7: image after added noise with 

0.01,len=35,angle=35 

 
Fig. 3: image after added noise 

0.02,len=5,angle=5 

 
Fig. 4: image after added 

noise0.03,len=5,angle=5 

 
Fig. 50: image after added noise 

0.06,len=5,angle=5 

Output after apply modifier filter on noisy images: 

Blurring LEN=30,THETA=30

Input Of Filter

Im
p
u
ls

e 
N
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is

e 
p
er

ce
n
ta

g
e=

0
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1

len=21,Theta=11

Blurred image
Blurred+gaussian+impluse noisy image
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Fig. 6: output of modifier filter when noise is 0,01,len=10,angle=10 

 
Fig. 7: output of modifier filter when noise is 0.01,len=15,angl=15 

 
 

Fig. 8: output of modifier filter when noise is 0.01,len=30,angle=30 
 

Fig. 9: output of modifier filter when noise is 0.02,len=5,angle=5 

 
Fig. 10: output of modifier filter when noise is 0.03len=10, angle=10 

The performance is calculated by MSE and PSNR is shown in these tables: - 
Table – 1 

MSE & PSNR corresponding to varying Blurring parameters 

Sr. No Blurring Len Blurring angle %of Noise MSE PSNR 

1 5 5 0.01 0.005 70.968 

2 10 10 0.01 0.007 70.016 

3 15 15 0.01 0.008 69.241 

4 20 20 0.01 0.009 68.533 

5 25 25 0.01 0.011 67.758 

6 30 30 0.01 0.013 67.168 

7 35 35 0.01 0.015 66.299 

Table – 2 

MSE & PSNR corresponding to varying impulse noise percentage 

Sr no Blurring length Blurring angle % of noise MSE PSNR 

1 5 5 0.01 0.005 70.968 

2 5 5 0.02 0.007 69.684 

3 5 5 0.03 0.009 68.073 

4 5 5 0.04 0.013 67.104 

5 5 5 0.05 0.015 66.880 
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6 5 5 0.06 0.017 65.825 

7 5 5 0.07 0.019 65.347 

8 5 5 0.08 0.020 65.102 

9 5 5 0.09 0.025 64.265 

10 5 5 0.1 0.026 63.928 

11 5 5 0.2 0.068 59.843 

Table – 3 

MSE & PSNR Corresponding To Varying Both Parameters 

SR NO Blurring Length Blurring Angle % Of Noise MSE PSNR 

1 10 10 0.02 0.103 58.026 

2 50 50 0.01 0.009 68.715 

3 40 40 0.01 0.0089 68.981 

4 30 30 0.01 0.013 67.168 

5 20 20 0.01 0.009 68.533 

6 10 10 0.01 0.007 70.016 

7 30 20 0.01 0.009 68.520 

The graph used for show the performance of modifier filter by the MSE & PSNR. 

 
Graph 1: show when the len is varying and noise is same. 

 
Graph 2: show when the noise is varying and len and angle are same. 

 
Graph 3: show when the angle is varying but noise is same. 
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