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Abstract— Image processing is the mechanism used in order 

to better present the information in terms of the image. The 

image will represent the information in easy to understand 

way. The problem with the image can be the noise when 

image is transferred over the network. The image can be 

distorted by the temperature also. The problem will be 

resolved when filters are used. In the proposed paper we 

will use histogram equivalence mechanism to remove the 

specific type of noise known as salt and pepper noise. The 

salt and pepper noise will be removed if median filter is 

used. The problem will be temperature. When temperature 

increases the median filter is useless. So proposed paper 

uses the mechanism of histogram equal valence and 

redundancy handling mechanism in order to resolve the salt 

and pepper noise from within the image. 
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I. INTRODUCTION 

Images are often corrupted by different types of noise. This 

can be any type of noise like Gaussian noise, Impulse noise, 

Speckle noise etc. In this paper salt and pepper noise is 

added to corrupt an image. The image distorted by Salt and 

pepper noise can corrupt pixel by either maximum or 

minimum gray level. Amongst these standard median filter 

has been established as reliable - method to remove the salt 

and pepper noise without harming the edge details. 

However, the major drawback of standard Median Filter 

(MF) is that the filter is effective only at low noise densities, 

as the noise densities start increasing, the edge details of the 

original image will not be preserved by standard median 

filter. Also images are often contaminated by factors such as 

channel transmission error, impulse noise from noisy 

sensors.[1] Since smoothening a region will destroy image 

details, while sharpening may lead to unwanted 

intensification of noise, attenuation of noise and 

preservation of details are usually two conflicting aspects of 

image processing. Thus image enhancement is a 

fundamental problem in image processing. [3]For image 

cleaning several filtering techniques are available, but 

sometimes one technique is not useful for all applications. 

To overcome these difficulties and to provide a more 

efficient tool for processing image, a new fuzzy based 

histogram adaptive filter was proposed. Firstly we apply 

histogram approach for noise added image. It will separate 

all the pixels according to their values in the histogram 

form. Reading the pixels value from the histogram graph, 

we are able to compute those pixels that have the minimum 

values. Then we find out the noise and noise free pixels 

inside the window by applying our algorithm which replaces 

the noise pixels.[7] The performance of the proposed 

algorithm is tested for various levels of noise corruption and 

compared with standard filters namely standard mean filter 

(SMF), Median filter (MF). Our proposed method performs 

well in removing low to medium density impulse noise with 

detail preservation up to a noise density of 60% and it gives 

better Peak Signal-to-Noise Ratio (PSNR) and Mean square 

error (MSE) values.   

II. METHODOLOGY 

In this paper a solution to the salt and pepper noise is 

proposed. The salt and pepper noise is introduced as a result 

of the pixel distortion due to increase in temperature. The 

salt and pepper noise is removed using the histogram 

equivalence strategies. The histogram equivalence adaptive 

filter is used in order to remove this kind of strategies. 

III. PROPOSED ALGORITHM 

The proposed algorithm will utilize the Histogram 

Equivalence strategy in order to avoid the noise present 

within the image. The proposed algorithm utilizes the 

histogram to determine those pixels which are excited 

beyond certain level. The two stage salt and pepper noise 

handling mechanism is used. In the first phase the corrupted 

pixels are determined using histogram technique and then 

the corrupted pixels are subject to the fuzzy adaptive filter to 

remove the noise. The obtain values of the pixels are 

compared with the threshold values. If the values exceed 

threshold values then the pixels will be replaced with the 

threshold values. The proposed algorithm will be as follows 

A. Algo Histeq(Image): 

 Convert the image into grayscale I=rgb2gray(Image) 

 Introduce salt and pepper noise in image 

 Generate Histogram  

Hist=imhist(I) 

 Obtain unique values of the pixels obtained through the 

hist Un=unique(Hist) 

 Load the fuzzy system by using the array obtained from 

the size matrix K=Size(Un) 

 Generate Histogram 

Final=imhist(Un) 

 Show the image  

Imshow(Final) 

The proposed algorithm is implemented in 

MATLAB which contains large number of in built 

functions. These functions are used in order to remove 

redundancy and enhancing image by the use of unique pixel. 

The Histogram Fuzzy adaptive filter will be used in order to 

remove the noise from the image. 

The result which is obtained by the use of fuzzy 

adaptive filter along with histogram equivalence in order to 

reduce the salt and pepper noise is better as compared to 

median filter. The image clarity will be introduced as the 

fuzzy adaptive filter is used along with the histogram 

equivalence.  
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Fig. 1: 

Fig. 1: Showing the Application of salt and pepper 

noise over the image through Histogram. 1(a) Shows the 

histogram of the image without noise. 1(b) Histogram of 

image containing noise NP=20%. 1(c) Histogram of the 

image containing noise NP=50%. 

Now to determine the histogram of the image out 

of the histogram of the image having salt and pepper noise 

we can use reverse filtering of the noisy image histogram as 

detailed here. 

H: Histogram of the main image Hn: Histogram of the 

image containing SP noise G: SP Function F(): Fourier 

Transform 

FHn=F(Hn) 

FG=F(G) 

FH0=FHn/FG 

The membership functions used in this paper are 

similar to many fuzzy image systems involving processing 

works, 3 bell-shaped functions as follows. 

 
These three functions have a total of 9 arguments 

which are changed methodically and adaptively to obtain the 

best result. 

Some of the rules which are followed are listed as 

follows 

P1. IF {(P(k-1, l-1) is Dk) and (P(k-1,l) is Dk) and 

(P(k-1, l+1) is Dk) and (P(k l-1) is Dk) and (P(k,l) is Dk) 

and (P(k,l+1) is Dk) and P(k+1,l-1) is Dk) and (P(k+1,l) is 

Dk) and (P(k+1,l+1) is Dk)} then { Y is Dk}  

P2. IF {(P(k-1, l-1) is Md) and (P(k-1,l) is Md) and 

(P(k-1, l+1) is Md) and (P(k l-1) is Md) and (P(k,l) is Md) 

and (P(k,l+1) is Md) and P(k+1,l-1) is Md) and (P(k+1,l) is 

Md) and (P(k+1,l+1) is Md)} then { Y is Md} 

 P3. IF {(P(k-1, l-1) is Br) and (P(k-1,l) is Br) and (P(k-1, 

l+1) is Br) and (P(k l-1) is Br) and (P(k,l) is Br) and 

(P(k,l+1) is Br) and P(k+1,l-1) is Br) and (P(k+1,l) is Br) 

and (P(k+1,l+1) is Br)} then { Y is Br} 

Where P(k, l) is the middle pixel of the 3×3 

window, and P(k+I, l+i) which are its neighbors along 

windows for i,j =-1, 1, 0 and Y is the value foreseen for the 

middle pixel of the window. These three rules remind us 

that if neighbors of the middle pixel are dark it is dark as 

well, and if they are light then the middle pixel is light as 

well, and if its neighbors are relatively light (medium) then 

the middle pixel is relatively light (medium). 

IV. RESULTS 

HAF and the algorithm proposed in MATLAB R2010a were 

implemented and tested and the results of their application 

on Lena image are given here as example. Figure 2 shows 

the main noisy image and Figure 3 presents the outputs after 

applying the three HAF, MF, and proposed algorithms. 

Analysis of the results show the medium filters of the fuzzy 

adaptive bring much decreased opaqueness to the image in 

comparison to normal medium filters, and this acts true for 

the proposed filter as well. It could be said with certainty 

about HAF algorithm that there are constraints other than 

noise elimination that apply noise to the image. This has 

been proved in different tests on different images. A certain 

theoretical HAF analysis will give us to this point as well. 

The proposed algorithm produces better results in than HAF 

and in spite of the fact that RB and Mfs are similar for both 

of them, the proposed algorithm does not give any noise in 

the image which is due to the powerful adaptive nature we 

have presented for it serving to find the best possible state 

for all Mf parameters through an evaluation function, and 

shows the output based on it, unlike HAF which gave results 

to said parameters based on the image histogram. The only 

problem of the proposed method is its necessity for more 

time as compared to HAF. It can be said that the proposed 

mechanism is at least 256 times slower than HAF, and this 

is obvious for HAF estimates the Mf arguments and applies 

fuzzy filters only once, while the proposed method applies 

the filters for all possible states of Mf parameters and 

recognizes the optimal output through an evaluation 

function in which case less number of possible cases is 256. 

 
Fig. 2: Showing Lena image without and with noise 

NP=50% 

 
Fig. 3: Showing the result of a) Mean Filter b) HAF Filter c) 

Proposed Filter 

V. CONCLUSION 

Generally fuzzy adaptive filters provide better results in 

eliminating impulse noise as compared to ordinary methods, 

mainly in high NP that ordinary methods are not efficient 
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and not work at all. We proposed a new interesting 

mechanism for determining the histogram of the original 

image from the image containing salt and pepper noise. We 

used the deviation of this estimated image histogram with 

the histogram of the filtered image as an evaluation function 

through which we try to find the best output result by 

changing parameters of membership functions. Getting 

results prove the higher performance and efficiency of our 

proposed method. 
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