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Abstract - Image filtering is employed to get rid of noise 
from a picture. Image filtering helps to retrieve the original 
image from image that is corrupted with noise throughout 
acquisition and transmission. Noise is associate unwanted 
signal that is random in nature. So, image filtering aims to 
get rid of different kinds of noises from a picture. Image 
filtering also enables us to enhance the images. Mean filter is 
a linear filter that uses mask over each pixel in a window of 
an image. It averages all the components within the window 
and replaces the central pixel with the obtained average 
value. Hence, the Mean filter is additionally referred to as 
averaging filter. Fuzzy filter for removing noise from an 
image is based on fuzzy set theory. It exploits fuzzy rules to 
determine the gray level of a pixel in a window. This paper 
presents Image filtering using Mean and fuzzy filters to get 
rid of Gaussian noise from an image. Further performance 
can be measured using mean square error and peak signal 
to noise ratio. 

1. INTRODUCTION 

 Image process [2] aims to enhance the image knowledge 
to suppress the unwanted distortions and to enhance some 
features of the input image. The output of image process 
could also be either an image or, a set of characteristics or 
parameters related to the image. A linear filter is one that 
can be done with a convolution, which is just the linear 
sum of values in a sliding window. Linear filters usually 
blur edges, destroy lines and different fine details present 
in the image. so to overcome these issues non-linear filters 
are used. These non-linear filtering techniques [1] 
preserve signal structure. The mean filter is a linear filter 
and a fuzzy filter is a non-linear filter. Fuzzy filters will 
manage the image exactness and ambiguity in several 
image processing applications efficiently. 

The rest of the paper is organized as follows:- 

 In the second section, we described types of noise. 
 In the third section, we present the method of 

mean filter. 
 In the fourth section, we described the fuzzy filter. 
 In the fifth part, simulation results are discussed. 
 We conclude and future work in the sixth and 

seventh part. 

2. IMAGE NOISE 

Image noise [3] is that the random variation of brightness 
or color data in images created by device and electronic 
equipment of scanner or camera. 

Types of noise are the following: 

 Gaussian noise 
 Salt-and-pepper noise 
 Speckle noise 
 Quantization noise 
 Film grain 
 Non-isotropic noise 

 
2.1  Gaussian Noise 

       The Gaussian noise is an image is introduced 
throughout the acquisition of digital pictures. It is an 
analytical noise where the probability density function is 
equal to Gaussian distribution. This noise can be modeled 
by adding random values to an image Gaussian noise. 

2.2  Salt-and-Pepper Noise 

       It is additionally referred to as spike noise. This noise 
happens once there exists dark pixels in bright region and 
vice versa. This further indicates that abrupt disturbance 
in image signals give rise to salt and pepper noise. 

2.3 Speckle  Noise 

       Speckle noise may be a crude noise that corrupts the 
components of medical images in general. This noise 
occurs due to the modeling of the reflectivity function. 

3. MEAN FILTER 

The idea of mean filter [4] is simply to replace each pixel 
value in an image with the mean (average) value of its 
neighbors, including itself. This has the impact of 
eliminating pixel values that are unrepresentative of their 
surroundings. Mean filtering is usually thought of as a 
convolution filter. Like other convolution, it is based on 
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kernel, which represents the shape and size of the 
neighborhood to be sampled when calculating mean. 

The mean filter is defined by: 

           (            )   
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4. FUZZY FILTER 

Fuzzy filter [5] is based on a fuzzy set theory to reduce 
image noise and the contrast is a type of enhancement 
technique. It uses fuzzy rules. Fuzzy set theory was 
introduced by L.A.ZADEH. Fuzzy filter maps the gray levels 
into a fuzzy plane using membership function. An image of 
size M×N associated L gray levels can be considered as an 
array of fuzzy singletons, each having a value of 
membership denoting the degree of brightness or grade of 
membership.   

Z =  {               } with generic elements z. 

Z = { } universe of discourse 

A is used to denote a fuzzy set in Z. 

µA(z) is the membership that associates with every value Z 
in interval [   ]  and it gives a grade of membership.  

If µA(z)   1 then higher the membership grade of z in A. 

z's for µA(z) = 1 are full members of the set. 

z’s for µA(z) = 0 are not a member of the set. 

z’s for µA(z) ≤ 1 are partial members of the set. 

A fuzzy set ‘A’ can be usually represented as, 

A = {z, µA(z)|z  } 

Where z is generic element and 

µA(z) is grade of membership.  

 

Fig.1 : proposed algorithm 

The algorithm includes the following steps: 

1. At first, the gray values of the neighborhood pixels  
( n × n window ) are stored in an array a then 
sorted in ascending or descending order. 

2. Then, the fuzzy membership value is assigned for 
each neighbor pixels: 
This step has the following characteristics: 

a. A ∏-shaped membership function is used. 
b. Membership value 1 is assigned to the mean value 

of the gray levels of the neighborhood pixels. 
c. Membership values are determined for all the 

pixels in the window. 
 

3. Now, the gray value that has the highest 
membership value will be selected and placed 
output. 

∏-shaped membership function is given by, 
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a, b, c, and d parameters. Membership values are computed 
for each input value in x. 

For example consider a 3×3 window of pixels as follows, 

81 121 148 

87 126 152 

99 132 158 

 

Here,Mean value = 123 

Median value = 126 

Sorted order :  81, 87, 99, 121, 126, 132, 148, 152,158 

Membership value (∏-shaped membership) : 0, 0.0408, 
0.3673, 0.9955, 0.9853, 0.8678, 0.1633, 0.0588, 0 

Selected value :  121 

5. SIMULATION RESULTS 

Experimental results which explored the characteristics of 
various filters are presented. The analysis has been 
presented on the basis of different variances of noise for 
the original image(256 × 256). The result is taken by 
comparing the performance of fuzzy filter and mean filter 
on basis of PSNR and MSE value. 

MSE is given 
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PSNR is given by 
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Fig. 2: Original image 

 

Fig. 3:  Adding Gaussian noise with 0.02 variance 
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Fig. 4: Adding Gaussian noise with 0.04 variance 

 

Fig. 5:  Adding Gaussian noise with 0.06 variance 

 

 

Fig. 6:  Adding Gaussian noise with 0.08 variance 

 

Fig. 7:  De-noising by mean filter, variance=0.02 
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Fig. 8: De-noising by mean filter, variance=0.04 

 

Fig. 9:  De-noising by mean filter, variance=0.06 

 

 

Fig. 10: De-noising by mean filter, variance=0.08 

 

Fig. 11:  De-noising by fuzzy filter, variance=0.02 
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Fig. 12:  De-noising by fuzzy filter, variance=0.04 

 

Fig. 13: De-noising by fuzzy filter, variance=0.06 

 

 

Fig. 14: De-noising by fuzzy filter, variance=0.08 

Table - 1: Variance, Mse and Psnr Of Mean Filter And                            
Fuzzy Filter 

 
VARIANCE 

MEAN FILER FUZZY FILTER 

 MSE PSNR MSE PSNR 

0.02 27.8246 77.5661 27.028 77.856 
0.04 18.0984 81.8671 16.941 82.527 
0.06 13.2203 85.0077 12.010 85.967 
0.08 10.5391 87.2743 9.0892 88.754 

 

Also, various membership functions like triangular, 
trapezoidal membership functions can also be used to 
remove Gaussian noise. 

A Triangular membership function is specified by three 

parameters {a, ,b, c} as follows : 
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The Trapezoidal membership is given by, 
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Table – 2:  comparison of mean filter and fuzzy filter 

 

 

 

 

 

 

 

 

 

 

6. CONCLUSION 

This paper tells that fuzzy filter is better than mean filter according to PSNR and MSE values for different variances. PSNR high 
means good quality and low means bad quality. This PSNR depends on MSE. So, low the error, high will be the PSNR. The 
performance of mean filter and the fuzzy filter is shown in Table - 1. From table – 2, we can observe that the fuzzy filter (with 
any membership function) will give better performance when compared to mean filter. 

7. SCOPE FOR FUTURE WORK 

Some new filters can be used for comparison of different types of noises and different types of images which have different 
pixel value. It also  include use new concepts to modification of membership value without affecting the performance of result 
in Fuzzy filtering. 
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