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Abstract
In this paper, a Denoising algorithm is proposed to perform 
image denoising which eliminates salt and pepper noise. 
Several methods have been introduced to remove noise from 
digital images, such as Gaussian filtering, Mean filtering, Wiener 
filtering Wavelet thresholding etc.Many of these algorithms 
does not preserve fine details in the image while removing the 
noise. It  is  observed  that  the  proposed  method  is  better  
in  suppressing  salt and pepper  noise  at  different  noise  
levels  than  their counterparts.
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I.Introduction
Image Denoising is one of the most important concerns in Digital 
Image Processing. Noise may occur during their acquisition, 
transmission, sensing and storage etc. The noise during image 
acquisition is based on the environmental conditions and 
during transmission, due to interference in the channel used 
for transmission. Salt and Pepper Noise is one such noise. The 
Salt and Pepper noise model is

Where X may be maximum and Minimum Gray level Intensity 
values (255 or 0). I(X) is the original image and II(X) is the 
noise corrupted image. In the Literature there exist several 
methods for reducing the salt and pepper noise. They mainly 
implemented using two steps i.e. Detection of Noise and Filtering 
the Noise. But they are effective for some specific images only. 
As noise level increases resultant image will not be clear for 
human visual perception. The main property of a good image 
denoising method is that it will remove noise while preserving 
edges. Process of Noise Removal is illustrated inFig.1.

Fig.1: Process of Noise Removal

With high level Salt and Pepper noise, human vision can have 

difficulty in identifying important features. The main goal of 
denoising is to reconstruct the original image from the noisy 
one. Most of the image denoising methods considers the 
properties of the signal and/or noise and do not adhere to 
the underlying assumptions. So they will not give good results. 
Image Denoising and Enhancement can be done in Frequency 
and Spatial Domains. The proposed work was implemented 
in spatial Domain. The value of a pixel (x, y) in the enhanced 
image is the result of performing some operation on the pixels 
in the neighborhood of (x, y) in the input image. Neighborhoods 
can be any shape such as square, rectangle etc.We consider the 
square neighborhood approach. This approach gives very good 
results. The rest of the paper is organized as follows. Section 
II discusses about several spatial Domain research works. In 
Section III, we proposed a method for removing noise using 
modified Median filter. We perform experiments on a several 
images in Section IV. Conclusions are drawn in section V.

II. Review of Previous Work
In this section, several recent research works, available in the 
literature are briefly reviewed. Traditional Median Filter [1] 
is effective in reducing the salt and pepper noise as well as 
preserving boarder. But it works well for low noise levels (Up 
to 50%). H. Hwang proposed Adaptive Median Filter [2], which 
also works well for low noise levels. As noise level increases 
the Image will become blurred. K. S. Srinivasan proposed a 
Decision based noise reduction method [3] which works well 
for medium range of noise levels. Suyash P. Awate and Ross 
T. Whitaker proposed a novel, unsupervised, information-
theoretic, adaptive filter [4] that improves the predictability 
of pixel intensities from the intensities in the neighborhoods 
which can preserve and enhance structures in a way that 
resembles many nonlinear, variational filters. This method can 
adapt to the statistics of the input image and applies them 
to new applications with very little parameter tuning. This is 
a generalization of the mean-shift classification method [5] 
that conditions the distribution based on the neighborhood 
pixels. Experimental Results shown that the statistics of image 
neighborhoods are sufficiently regular for image denoising.

Alin Achim and Anastasios Bezerianos proposed a Bayesian-
based algorithm [6] for suppressing speckle noise in Synthetic 
aperture radar (SAR) images keeping the structural features 
and textural information. This method is evaluated on both 
synthetic data and real SAR images. 

Decision Based Algorithm (DBA) is proposed in [7]. At high level 
noise the median value of the neighborhood pixels will be 0 
or 255 which is noisy. In such case, neighboring pixel is used 
for replacement. This continuous replacement of neighboring 
pixel produces streaking effect [8].

III.PROPOSED Method
The proposed method manipulates the dynamic range of a 
given digital image to improve visualization of its contents. 
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Each pixel in the Image has a value in the range of 0 to 255.A 
pixel which is affected by Salt and pepper noise will have a 
maximum intensity value i.e.255 or minimum intensity value 
i.e.0.The Algorithm is as follows. 

A. Flow Chart
Flowchart for the proposed method is given under.

Fig 2: Flow Chart for the Proposed Method

B. Noise Reduction
Function Salt and Pepper
(a) Read the image and add salt and pepper noise of chosen 
value.
(b) Add dummy rows and columns at each boarder 
For each pixel, repeat the following steps:
(c) Consider the 3×3 neighborhood window with central pixel 
as the processing pixel.
(d) If the processing pixel is noisy (0 or 255), then repeat the 
steps (e) to (g).
(e) Copy the neighborhood pixel intensity values except the 
central pixel into a vector. 
(f) If all the elements in the vector are noisy (0 or 255), then 
replace the central pixel intensity value with mean of values 
in the vector. If we perform Median for all neighborhood pixels 
whose intensity values are 0 or 255, then the result is also 0 
or 255 respectively, which is again a noise. So we consider 
only mean of neighborhood pixels, in this case.
(g) Otherwise reject the noisy pixel values (i.e 0 or255) from 

vector and replace the processing pixel intensity value with 
median of values in the vector.
(h) Remove dummy rows and columns at each boarder
END Function.

IV.Results and Discussion

A. Results
We presented a method for image denoising in the presence 
of high level salt and pepper noise. The proposed method 
uses Modified Median Filtering and it was implemented in the 
working platform of MATLAB (version 7.10) and obtained the 
following results.

Fig 3: Results of proposed Method for Lena Images (a) Original 
Lena Image (b) Lena Image Corrupted with 10%,30%, and 60% 
Salt and Pepper Noise (c) Noise Reduced by Median Filter 
   The De-noising process of the proposed work was evaluated 
with different standard images like Lena, Baboon, cameraman 
etc. Using these Images this work was tested by color and 
grayscale Images by applying the Median Filter. Denoising 
and Enhancement performances are measured using visual 
perception and image quality assessment measures like 
PSNR,MSE etc,which are given in Table 1. The peak signal-to-
noise ratio (PSNR) is the ratio between a signal's maximum power 
and the power of the signal's noise. The MSE can be described 
as the mean of the square of the differences in the pixel values 
between the corresponding pixels of the two images. PSNR 
and MSE can be modeled as follows.

MSE   =             (2)

 PSNR =   20 * log10 (255 / sqrt(MSE))             (3)

Where I and II are the two images that are being compared
Where I (x1 to yM) and II (x1 to yM) are reference image and 
a distorted image respectively and M,N are the number of 
pixels of I and II. When the I and II images are identical, the 
MSE will be zero
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Fig 4: Results of proposed Method for Gray Scale Barbara 
Images (a) Barbara Image (b) Corrupted with 70% and 80% 
Salt and Pepper Noise (c) Noise Reduced by Median Filter 

B. Discussion
Our Algorithm to enhance the Images using Median Filter does 
not require complicated calculation to enhance image contrast 
value. It performs well up to 80% of salt and pepper noise. If 
the noise level is above 90% then output image may become 
blurred as shown in the Fig 5.

Fig 5: Results of proposed Method for Einstein  Images (a) 
Original Einstein Image (b) Corrupted with 90% Salt and Pepper 
Noise (b) Noise Reduced by Modified Median Filter (blurred).

Table 1: Comparison of Psnr Values of Lena Image At Noise 
Density Of 10%, 30%,60% And 80%.

Test 
Images

PSNR 

MF AMF DBA Proposed 
Method

Lena(10% 
Noise) 26.34 28.43 36.40 42.9629

Lena(30% 
Noise) 21.86 26.11 30.15 36.5432

Lena(60% 
Noise) 11.08 20.60 24.83 30.2435

Lena(80% 
Noise) 8.68 10.31 20.32 24.5428

Table 2: Mse Values Of Lena Image At Noise Density of 90%.

Test Images MSE values for Proposed 
Method

Lena(10% Noise) 3.2869

Lena(30% Noise) 14.4133

Lena(60% Noise) 61.4796

Lena(80% Noise) 228.4549

V. Conclusion
In this Paper, a modified median filtering technique is 
implemented. The implemented Algorithm present the best 
performance both visually and quantitatively based on the 
measures such as mean square Error (MSE), Peak Signal to 
noise ratio (PSNR). Experiments were carried out on number of 
Images, with the noise levels 10%, 20% and so on. The result 
was robust and achieved a very good Enhancement Level which 
proves the effectiveness of the Proposed Method.
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