
International Journal of Advanced Technology in Engineering and Science              www.ijates.com  

Volume No.02, Issue No. 10, October  2014                                              ISSN (online): 2348 – 7550 

141 | P a g e  

 

ELIMINATION OF HIGH DENSITY IMPULSE NOISE 

USING DISTANCE BASED ADAPTIVE MEAN FILTER 

ALGORITHM 
 

Snekha
1
, Bandaru Vasu Mani Kumar

2
 

1, 2
 Department of Electronics and Communication Engineering 

 

 

 

ABSTRACT 

 

A distance based adaptive mean filter method for the re-establishment of gray-scale images that are highly 

corrupted by impulse noise, is proposed in this paper .This method efficiently removes the impulse noise .This 

technique differentiates between corrupted and uncorrupted pixels and performs the filtering process only on the 

corrupted ones. This paper proposes a two-stage system for eliminating impulse noise. In the first stage, a filter is 

used to identify some of the corrupted pixels and the pixels are replaced using the mean filter. In the second phase, 

in the resulted image rest of the corrupted pixels are detected and restored using an adaptive mean method that 

applies only to those selected corrupted pixel. The proposed algorithm is analyzed for different grayscale images 

such as Lena images and house images. It provides a better peak signal to noise ratio (PSNR in dB) and MSE (dB) 

than othertechniques with a noise level as high as 95%. 
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I. INTRODUCTION 

 

NoiseFiltering isavitalpre-processingstep in imageprocessing. The fundamental steps in digital image processing 

can beperformed some techniques like image segmentation,imagecompression,andtexture analysis.[1]Noiseoften 

occursin Images during Imageacquisition,transmission, reception and image storageorretrievalprocesses.This 

degrades the quality ofimage.It shows the poor resultand unpleasantvisual image. Soitisessential toremovenoise [1]. 

Different authors have tried different method to eliminate the noise such as standard Median Filter[2], Centre 

weighted median filter[3], progressive switching median filter[4], open-close sequence[5], Decision Based 

Algorithm[6] and Modified Decision based Un-symmetric Trimmed Median Filter[7] etc. The standard median filter 

has a advantages to remove impulse noise without affecting the edge information. However, the main shortcoming of 

SMF [2] is that the filter is effective only at low noise densities. The Centre weighted median filter (CWMF) and 

progressive switching median filter (PSMF) algorithms are good performance at the lower noise density because of 

less numbers of the noisy pixels. These corrupted pixels are replaced with the median values [3-4]. In open-close 

sequence (OCS) [5] algorithm is based on    mathematical morphology. It is suitable only for high density impulse 

noise up to 80%.The main disadvantage of this algorithm is that filter is not good in very low noise density as well as 

in very high noise density. In Decision Based Algorithm (DBA) [6], is based on a threshold value. Modified 

Decision based Un-symmetric Trimmed Median Filter (MDBUTMF) [7] performs well on both densities (Low and 
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high). At high noise densities, if the selected window contains all 0‟s or 255‟s or both then the processing pixel is 

replaced by mean value of the selected window. The algorithm fails if all the elements within the window are „0‟ or 

„255‟ then the mean value will be „0‟ or „255‟ hence noisy pixel will not be efficiently processed. The paper is 

systematized as follows. In Section II, First distance based adaptive mean filter algorithm is discussed and also we 

explain our proposed method for determining the components of interest. Section III describes the experimental 

results and discussion with different grayscale images. Finally in Section IV; the conclusion is drawn. 

 

II. PROPOSED ALGORITHM 

 

In the proposed approach first decide the window size. Then take a window of the given size in the image and if the 

center pixel is 0 or 255 find the distance dij between the center pixel and the neighboring pixels  

 

 

Fig: 1 Window of 3*3 

Where, 

 
 

If an image is affected by impulse noise it will have a sudden high or low intensity values which will affect the 

original image. The noise can be salt (255) or pepper (0). In the noisy image the pixel values in the range 0 to 255 

will be uncorrupted pixels and the pixels equal to 0 or 255 may be corrupted or uncorrupted. 

To check whether the given pixel is corrupted or not, Consider the distance between the present pixel and the 

neighbor- hood pixels If the center pixel is uncorrupted then there will be some pixels which are in the same range 

as the present pixel, so the distance between them will be low . Wherever a pixel which is different from the rest of 

the pixels, i.e.  More distance from the neighboring pixels will probably indicate corrupted pixel. 
 

Example: 

 

 

Fig 2: Pixel Intensity Values 
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In the above image by calculating the distance between the neighboring pixels and the pixels in the yellow and the 

red box we can decide whether they are corrupted or not. For red box we get differences as, 

 

So if we keep threshold T=30 and n=4 this pixel will be marked as corrupted and in the same way for yellow box, 

we get differences as, 

 

This will be marked as uncorrupted. We added a second stage even though first stage works well for low-noise 

densities because at high densities (densities ranging from 80 to 95 %) the pixel values presented in the image will 

be mostly noisy. So first stage will not replace all the corrupted pixels. In the second stage of the algorithm, 

Consider the output image of the first stage now it will have less noise than the original image then again we will 

apply the same approach to detect the corrupted pixel. After detecting the corrupted pixel the pixel will be replaced 

by adaptive mean of the mask instead of normal mean. The adaptive mean will be calculated by using members of 

the mask other than 0 or 255. If all the members of the mask are only (0 or 255) then we will replace the pixel with 

the last modified pixel. 

The steps of the proposed technique are elucidated as follows: 

 

1. Select a window (W) of size 3*3 in the image 

2. If the Center pixel is between 0 and 255 then go to step1 otherwise go to step3 

3. Calculate the absolute distance between the center pixel  and the neighboring pixels. 

4.  Count how many pixels are satisfying the equation  

5. If Count (c) is greater than n then mark the middle pixel as noisy   and go to next step otherwise go to step7 

6. Now replace  with mean of the window 

7. Shift the window to the next pixel and Go to step1 

Now on the resulted Image 

8. repeat steps 1 to 5  if the center pixel is noisy  go to next step otherwise go to step7 

9. Replace the middle pixel with the adaptive mean 

i.e.  

 

If all the elements in A are 0 or 255 then replace  with the last processed pixel. 

 

10.  Shift the window to the next pixel and  Go to step 8 

III. EXPERIMENTAL RESULTS AND DISCUSSION 

 

The proposed algorithm is tested with different gray scale images by varying the noise intensity from 10% to 

95%.The performance of our proposed algorithm is analyzed by PSNR (dB) and MSE (dB) values. 
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Where N1 X N2is the size of the image, x denotes the original image and x^ represents the noisy image. 

The gray scale images of Lena corrupted with Impulse noise is considered as test images. As in the traditional 

median filters applying median for every pixel leads to loss of information. In CWMF and PSMF [3-4] they are able 

to detect corrupted and uncorrupted pixels at low density noise only. In our proposed scheme, we are discriminating 

between the corrupted and uncorrupted pixels with high probability even at high densities because of the two stage 

method we used. It leads to better results. 

 

Figure 5-7, shows the results of different methods in de-noising a 80% and 95% impulse noise corrupted Lena 

image. The PSNR (dB) and MSE (dB) values of the proposed method are compared against the previous methods by 

changing the noise densities from 10 to 95% .They are shown in Table 1 and 2.The computational time in seconds of 

proposed method by changing the noise densities from 10 to 95% and is shown in Table 3.  

From the both table 1 & 2 and figure 3 & 4, it is evident that the performance of the proposed method is better than 

the previous or existing method at high noise densities. The proposed method is also tested for house image that are 

corrupted with impulse noise as shown in fig 7-9. 

 

 

Table2: Comparison of MSE (dB) values of proposed      Table2: Comparison of MSE (dB) values of proposed 

method at different noise densities with existing methods  method at different noise densities with existing                 

for Lena Images      methods for Lena Images 
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Table3: Computing RUN TIME (sec), Noise image PSNR, Fig 3:  PSNR (dB) Vs Noise image densities (%) for                                                                                                                              

  Output PSNR (DB)                         Lena Image 

 

 

                                           Fig 4: MSE (dB) Vs Noise image densities (%) for Lena Images 

 

                                                      

5(a) Noisy image    5 (b) Output of SMF     5 (c) Output of PSMF5(d) Output of CWMF   5(e) Output of OCSF        

 

                                                                 

5(f) Output of DBA 5(g) Output of MDBUTMF5 (h) Output of SUMF     5(i) Output of Proposed Method  

 

  Fig.5 Results of Various Filters for Lena Image Corrupted By 80% Noise Densities 
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6(a) Noisy image    6 (b) Output of SMF     6 (c) Output of PSMF     6(d) Output of CWMF   6(e) Output of OCSF 

                                                                  

   6(f) Output of DBA     6(g) Output of MDBUTMF   6(h) Output of SUMF   6(i) Output of proposed method  

 

Fig.6 Results of Various Filters for Lena Image Corrupted By 90% Noise Densities 

 

                                                       

7(a) Noisy image       7(b) Output of SMF     7 (c) Output of PSMF     7(d) Output of CWMF   7(e) Output of OCSF 

                                                                

7(f) Output of DBA     7(g) Output of MDBUTMF   7(h) Output of SUMF   7(i) Output of proposed method 

 

Fig.7 Results of Various Filters for Lena Image Corrupted By 95% Noise Densities 

 

                                                            

8(a) Noisy image       8(b) Output of SMF     8(c) Output of PSMF     8(d) Output of CWMF   8(e) Output of OCSF 

                                                                     

8(f) Output of DBA     8(g) Output of MDBUTMF    8(h) Output of SUMF         8(i) Output of proposed method 

 

Fig.8 Results of Various Filters for House Image Corrupted By 80% Noise Densities 
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9(a) Noisy image       9(b) Output of SMF     9(c) Output of PSMF     9(d) Output of CWMF   9(e) Output of OCSF 

 

                                                                       

9(f) Output of DBA     9(g) Output of MDBUTMF    9(h) Output of SUMF         9(i) Output of Proposed Method 

 

Fig.9 Results Of Various Filters For House Image Corrupted By 90% Noise Densities 

 

                                           

10(a) Noisy image   10(b) Output of SMF   10(c) Output of PSMF   10(d) Output of CWMF   10(e) Output of OCSF 

 

                                                                 

10(f) Output of DBA     10(g) Output of MDBUTMF    10(h) Output of SUMF        10(i) Output of proposed method 

 

Fig.10 Results Of Various Filters For House Image Corrupted By 95% Noise Densities 

 

IV. CONCLUSIONS 

 

In this paper, distance based adaptive mean filter algorithm is proposed which gives better performance in 

comparison with simple Median Filter (MF), Progressive Switching Median Filter (PSMF), Centre weighted median 

filter (CWMF),open-close sequence  filter (OCS),Decision Based Algorithm (DBA), Modified Decision based 

Unsymmetric Trimmed Median Filter (MDBUTMF) and other existing noise removal algorithms in terms of 

PSNR.The proposed algorithm has been implemented at low, medium and high noise densities for gray scale 

images. Experimental results showed that our method to de-noise the image is better both in qualitative and 

quantitative measures. We are able to get a better PSNR and MSE with other techniques with good quality output 

images. The proposed method requires less computation time (sec). 
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