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Abstract- In this paper we propose efficient algorithm for high-density salt and pepper noise
removal in images and videos. In the transmission of images over channels, due to faulty
communications images are corrupted by salt and pepper noise. We will deal with the images
corrupted by salt-and-pepper noise in which the noisy pixels can take only the maximum or
minimum values. Several nonlinear filters have been proposed for restoration of images
contaminated by salt and pepper noise. Among this proposed algorithm is reliable method to remove
the salt and pepper noise without damaging the edge details. Field Programmable Gate Array is used
to remove noise.
Keywords- Unsymmetric Trimmed Median Filter, Median Filter, Salt and pepper noise.
I. INTRODUCTION
Video frames are often corrupted by impulse noise. In general, the impulse noise in images is present
due to bit errors in transmission or introduced during the signal acquisition stage. Impulse noise is
classify mainly in two types, which is salt and pepper noise and random valued noise. There are
many nonlinear filters have been proposed for restoration of images contaminated by salt and pepper
noise. In these methods standard median filter has been established as reliable method to remove the
salt and pepper noise without damaging the edge details. The drawback of standard Median Filter
(MF) is that the filter is effective only at low noise densities [1]. If noise level is over 50% the edge
details of the original image will not be preserved by standard median filter [8]. At high noise
densities, trimmed median value cannot be obtained if the selected window contains all 0’s or 255’s
or both. At very high noise density at 80% to 90% this algorithm does not give better results.
I.

Existing Systems For Removal Of High Density Salt & Pepper Noise In Images &
Videos
A. Standard Median Filter (MF):
Standard median filter has been established as reliable method to remove the salt and pepper
noise without damaging the edge details. It sets a limit on the number of good pixel used in
determine median and mean value and substitute to impulse pixel with the summation of its mean
value and median value which is divide by 2. After that it passes through Gaussian filter. This
method can remove salt and pepper noise with a noise level as high as 90%. However, drawback of
standard Median Filter (MF) is that the filter is effective only at low noise densities [1]. When the
noise level is over 50% the edge details of the original image will not be preserved by standard
median filter.
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B. Adaptive Median Filter (AMF):
Based on two types of image models corrupted by impulse noise, two new algorithms for
adaptive median filters are proposed. It has variable window size for removal of impulses while
preserving sharpness. 1st is ranked-order based adaptive median filter (RAMF). The 2nd one is
called as impulse size based adaptive median filter (SAMF) when the noise level is over 50% the
edge details of the original image will not be preserved by standard median filter. This filter (AMF)
[2] performs well at low noise densities. But window size has to be increased at high noise densities
which may lead to blurring the image.
C. Progressive Switched Median Filter (PSMF):
Based on the minimum absolute value of four convolutions obtained using one-dimensional
Laplacian operators, a new impulse noise detection technique for switching median filters is
presented. Extensive simulations for this filter show that it provides better performance than many
of the existing switching median filters with comparable computational complexity. In switching
median filter [3], [4], on a pre-defined threshold value the decision is based. The drawback of this
method is that defining a robust decision is difficult, especially when the noise level is high.
D.
Decision Based Algorithm (DBA):
A two step algorithm is implemented in which the first step ensure detection of corrupted pixels in
the degraded image and the second step replaces the degraded image with either the median of
uncorrupted pixels in the selected window and if the selected window contains noisy pixels only than
trimmed global mean filter is used. Decision Based Algorithm (DBA) is proposed [5]; to overcome
the drawbacks of above filter At high noise density the median value will be noisy which is 0 or 255.
In such case, replacement is done by neighboring pixel. This repeated replacement produces
streaking effect [6].
E. Decision Based Unsymmetric Trimmed Median Filter (DBUTMF):
The repeated replacement of neighboring pixel produces streaking effect [6]. To avoid this
drawback, new effective filter (DBUTMF) is proposed [7]. This new effective algorithm has lower
computation time when compared to other algorithms. Algorithm results are compared with
different existing algorithms and it is proved that the new method has better visual appearance and
quantitative measures at higher noise densities as high as 90%. If selected window contains all 0’s
or 255’s or both, then trimmed median value cannot be obtained. So this algorithm failed to give
better results at very high noise density that is at 80% to 90%.
II. PROPOSED SYSTEM
Adaptive Median is a “decision-based” filter that first identifies possible noisy pixels and then
replaces them using the median filter or its variables, while all remaining pixels are kept unchanged.
This filter is good for detecting noise even at a high noise level. For designing system, the basic idea
of the proposed scheme is illustrated in Figure 1.
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Fig 1. Block diagram of proposed system.
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In this paper we are going to use input noisy image which is affected by salt and pepper noise.
Those input pixels are under gone into pre-processing in which we are going to convert the image
RGB bands in to gray image and then creating a text file which is containing pixel values of the
noisy image. Now, by considering 3*3 mask, in which the center pixel value is going to observe and
then compare using some threshold value. Depending upon the threshold value we will classify the
image pixels. Then by using median filter that of size 3*3 mask is going to apply on the image. The
pixels which are affected by noise are replaced by the median value of the neighbor pixel values. To
eliminate the noise, this process is applied for all the noisy affected pixels. The noise free image we
can get at the output end.
III.
ALGORITHM
The proposed algorithm processes the corrupted images by first detecting
processing pixel is checked for its noise presence. That is, noise free pixel
processing pixel lies between maximum and minimum gray level values.
takes the maximum or minimum gray level then the pixel is noisy and
algorithm.

the impulse noise. The
is left unchanged if the
If the processing pixel
it is processed by this

1. Read an image.
2. Resize image.
3. Convert to gray scale
4. Copy this image into new one.
5. Filter the border of image.
6. Take pixel as center pixel and form 3x3 window.
7. Load all values of 3x3 window into array except center pixel.
8. Sort in ascending manner all arrays.
9. If pixel value is 0 or 255 then only perform.
10. Calculate median by adding n/2 value and its next value if even value.
11. Calculate median by adding n/2 value if odd value.
12. Replace median value with center pixel value.
13. Display new pixel valued image.
1.
2.
3.
4.

II. APPLICATIONS
During transmission of image through internet original image can be Restore.
Removal of Impulse noise, mostly use for digital filters, in digital file transfer.
Bright or dark features of image may be enhanced.
For medical imaging scanning techniques.
III.

RESULTS

The developed algorithms are tested using 512*512, 8- bits/pixel. The performance of the proposed
algorithm is tested for various levels of noise corruption and compared with standard filters namely
standard median filter (SMF), decision based algorithm (DBA) and adaptive median filter (AMF).
Each time the test image is corrupted by salt and pepper noise of different density ranging from and
after selecting 3x3 pixels sorting is the most important operation used to find the median of a
window. There are various sorting algorithms such as bubble sort, binary sort, quick sort, merge sort
etc. In the proposed algorithm, shear sorting technique is used since it is based on parallel
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architecture. Next work for this concept with more precision is going on. Programmable digital logic
chips like FPGAs are used. We can program them to do almost any digital function. Xilinx software
is used for Impulse c coding. The header file is created by using matlab software and passed to
impulse c coding to remove noise in Xilinx. On VB, GUI and on Hyper terminal the output we are
going to observe. We are going to check Mean square error and PSNR values with different sorting
algorithms.
IV.

EXPERIMENTAL ANALYSIS

Fig 2. Denoising of Images.

Fig 3. Creation of Header file

CONCLUSION
In this paper we proposed FPGA implementation for removal of impulse noise from an image. The
FPGA chip implementation of De-noising technique and Edge Preserved De-noising with median
filtering and then sorting technique gives better performance in terms quantitative evaluation and
visual quality. Compared to other techniques percentage of impulse noise with lowest hardware cost
and lowest complexity will reduced.
REFERENCES
[1] J. Astola and P. Kuosmaneen, Fundamentals of Nonlinear Digital Filtering. Boca Raton, FL:CRC, 1997.
[2] H. Hwang and R. A. Hadded, “Adaptive median filter: New algorithms and results,” IEEE Trans. Image Process., vol.
4, no. 4, pp. 499–502, Apr. 1995.
[3] S. Zhang and M. A. Karim, “A new impulse detector for switching median filters,” IEEE Signal Process. Lett., vol. 9,
no. 11, pp. 360–363, Nov. 2002.
[4] P. E. Ng and K. K. Ma, “A switching median filter with boundary discriminative noise detection for extremely
corrupted images,” IEEE Trans. Image Process., vol. 15, no. 6, pp. 1506–1516, Jun. 2006.
[5] Srinivasan K. S. and Ebenezer D., "A New Fast and Efficient Decision- Based Algorithm for Removal of
HighDensity Impulse Noises", IEEE signal processing letters, Vol. 14, No. 3, pp.189 -192, 2007
[6] V. Jayaraj and D. Ebenezer, “A new switching-based median filtering scheme and algorithm for removal of highdensity salt and pepper noise in image,” EURASIP J. Adv. Signal Process., 2010.
[7] S. Esakkirajan, T. Veerakumar, Adabala N. Subramanyam, and C. H. PremChand,Removal of High Density Salt and
Pepper Noise Through Modified Decision Based Unsymmetric Trimmed Median Filter, IEEE signal processing
letters, vol. 18, no. 5,287, may 2011.
@IJMTER-2015, All rights Reserved

1238

International Journal of Modern Trends in Engineering and Research (IJMTER)
Volume 2, Issue 7, [July-2015] Special Issue of ICRTET’2015
[8] Rafael C.Gonzalez ,Digital Image processing 1st edition.
[9] Pok, G. Jyh-Charn Liu, "Decision based median filter improved by predictions", ICIP 99 proceedings vol 2 pp 410413,Year-1999.
[10] W.K.Pratt, Digital Image Processing (New York: Wiley 1978).
[11] I. Pitas and A.N. Venetsanopoulous, Non-linear Digital Filter Principles and Applications, (Boston: Kluwer
Academic publishers, 1990).
[12] N.C.Gallagher, Jr. and G.L.Wise, “A Theoretical Analysis of the Properties of Median Filters,” IEEE Trans.
Acoust., Speech and Signal Processing, vol.ASSP-29, pp.1136-1141, Dec.1981.
[13]T.A.Nodes and N.C.Gallagher, “Median Filters: Some Modifications and their properties,” IEEE Trans. Acoust.,
Speech and Signal Processing, vol. ASSP-30, pp.739-746, April 1987.
[14] S.Manikandan, O.Uma Maheswari, D.Ebenezer, "An Adaptive Recursive Weighted Median Filter with Improved
Performance in Impulsive Noisy Environment", WSEAS Transactions on Electronics, Issue 3, Vol.1, July 2004.

@IJMTER-2015, All rights Reserved

1239

