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ABSTRACT 

From this paper, all efforts are made to develop an efficient filtering technique to suppress the most common salt 

and pepper noise because this noise mostly comes during image capture transmission, storage, as well as during 

image copying, scanning, and display. For examples, impulse noise can be generated through TV broadcasting and 

due to information losses. So to remove this impulse noise here a novel filter algorithm is proposed. In the first stage 

of detection both global and local characteristics of the noisy image are used. Use of global characteristics lowers 

the computational complexity. The second stage is fashioned in a different way for better performance Here a novel, 

effective and simple approach is implementing using powerful open-close sequence (OCS) filter to restore images 

that are corrupted by 40%–80% probability impulse noise. Simulation result shoes unique result which imposed our 

effort good with respect to resources available. 

INTRODUCTION  

As noise in an image is a serious problem. In this section various types of noise corrupting an image signal are 

studied; and mathematical models for the different types of are presented. In general image signal gets corrupted 

with noise during acquisition, storage and retrieval process. Acquisition noise is usually additive white Gaussian 

noise (AWGN) with very low variance. It is mainly due to very high quality sensors. It is seen that the applications 

like remote sensing, biomedical instrumentation, the acquisition noise may be high. The acquisition noise is 

negligible due to the fact that human visual system cannot recognize a large dynamic range of noise. An image is 

usually quantized at 256 levels. Thus each pixel is represented by 8 bits. The technology offers very high quality 

sensors that do not have noise level greater than half of the resolution of the ADC.  So in practical application, the 

acquisition noise level is much below than the noise amplitude available in such high quality sensors. Thus, the 

acquisition noise need not be considered.  

Researchers are mainly concerned with noise in transmission system. In general transmission channel is linear, but 

dispersive due to a limited bandwidth. The image signal may be transmitted either in analog or in digital form. If an 

analog image signal is transmitted through a linear dispersive channel, then the image edges get blurred and the 

image gets corrupted with AWGN since no practical channel is noise free. If the channel is so poor that the noise 

variance is high enough to make signal level to very high positive or high negative, then threshoding operation done 

at front end of the receiver will contribute to saturated maximum and minimum values. Such noisy pixels will be 

seen as white and black spots. This type of noise is known as salt and pepper noise (SPN). It is also known as 

impulse noise. 

PROPOSED METHODOLOGY 

It is noticed that if a signal with sharp edges is corrupted by high linear filters, designed to remove the noise, also 

smooth out signal edges. The impulse noise cannot be reduced sufficiently by linear filters. It is known from the 

literature that signals are not linear in nature. Generally, when the filters are not linear, they show better performance 

than when they are linear in the removal of impulse noise from the image. The salt and pepper type noise occur 

when the picture elements in the camera sensors do not function well or error in the memory location or during 

digitization process. A non linear scheme is called median filtering with success in this situation [1, 3, and 4]. 

Statistical and robustness properties [11] and the existence of fast algorithm [12] make the median very suitable for 

impulse noise filtering. The main drawback of the median is that it also modifies pixels not contaminated by noise 

thus removing the fine details in the image [13]. Therefore various remedial measures have been proposed for the 

median filter. They work in two steps: 1) detection of impulse noise and 2) replacement of impulses with estimated 

values, where the median is commonly used estimator. They are like the adaptive median filter, the multistate 

median filter, or the median filter based on homogeneity information, Improved Progressive Switching Median 

Filter [5-10]. It is noticed that if a signal with sharp edges is corrupted by high linear filters, designed to remove the 
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noise, also smooth out signal edges. The impulse noise cannot be reduced sufficiently by linear filters. It is known 

from the literature that signals are not linear in nature. Generally, when the filters are not linear, they show better 

performance than when they are linear in the removal of impulse noise from the image. The salt and pepper type 

noise occur when the picture elements in the camera sensors do not function well or error in the memory location or 

during digitization process. A non linear scheme is called median filtering with success in this situation [1, 3, and 4]. 

Statistical and robustness properties [11] and the existence of fast algorithm [12] make the median very suitable for 

impulse noise filtering. The main drawback of the median is that it also modifies pixels not contaminated by noise 

thus removing the fine details in the image [13]. Therefore various remedial measures have been proposed for the 

median filter. They work in two steps: 1) detection of impulse noise and 2) replacement of impulses with estimated 

values, where the median is commonly used estimator. They are like the adaptive median filter, the multistate 

median filter, or the median filter based on homogeneity information, Improved Progressive Switching Median 

Filter [5-10]. use different optimization parameters: a threshold T [13], four thresholds in SD-ROM in [14] and 

others are based on previous training [13, 15, and 16]. 

RESULT & CONCLUSION:  

The 8-bit images of dimensions Ml x M2 (= 256 x 256) pixels is used for simulations. The pixels s(i, j) for 1 ≤i ≤ M1 

and 1 ≤j ≤ M2, of the image is corrupted by adding impulse noise, with noise density ranging from 0.1 to 0.8.   In all 

the simulations, square windows of dimensions N x N pixels and with different values of width N (= 3, 5, 7) are 

used. The Peak signal to noise ratio (PSNR) is used to compare the relative filtering performance of various filters. 

The PSNR between the filtered output image y (i, j) and the original image s (i, j) of dimensions Ml x M2 pixels is 

defined as: 

)(log20

2

10
MSE

MAX
PSNR I

 

Where 
IMAX max pixel value of the image and MSE is is defined as 

 
 

It can be seen that Peak signal to noise ratio (PSNR) is closely related to mean square error (MSE).The simulation of 

the proposed filter algorithm is done with MATLAB 7.8.0 on the Leena, pepper, baboon and house images. The 

simulation result of the filter with different noise density varying from 10% to 80% is shown below. 

 

 SIMULATION RESULT FOR LENNA IMAGE 

Table 4.1 : PSNR values for different filters on ‘Lenna’ image 

Filter Noise Density 

10% 20% 30% 40% 50% 60% 70% 80% 

Median 29.83 26.82 22.37 18.29 14.79 12.02 9.67 7.86 

CWM 30.43 27.38 23.04 19.25 15.54 12.64 10.16 8.23 

PWMAD 28.76 27.64 26.12 24.01 20.86 18.04 14.69 11.06 

OCS 25.85 25.13 24.63 23.74 22.52 21.17 19.92 17.71 
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Fig 4.1 : PSNR vs percentage plot for lenna image 

 

SIMULATION RESULT FOR GIRL IMAGE 

Table 4.2 : PSNR values for different filters on ‘Girl’ image 

Filters Noise Density 

10% 20% 30% 40% 50% 60% 70% 80% 

Median 36.50 30.43 24.12 18.61 14.41 11.50 9.31 7.36 

CWM 40.00 31.44 24.75 19.90 15.77 12.52 9.93 7.75 

PWMAD 37.43 35.42 32.36 28.67 23.99 19.68 15.19 11.34 

OCS 27.93 27.40 27.03 26.01 25.19 23.67 24.23 20.35 
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Fig 4.2 : PSNR vs percentage plot for Girl image 

 

In this section, simulation experiments were undertaken to demonstrate the performance of the proposed open-close 

sequence filter. Comparisons are made with other nonlinear filtering techniques, a standard 3x3 median filter, CWM 

filter, PWMAD filter. The performance of these filters was tested on the well-known standard image corrupted by 

salt and pepper noise with equal probabilities. 

The MAD detector contains too much false detection error in lowly corrupted images and too much missed detection 

error in highly corrupted images. It performances badly when the noise ratio is high. The main error of our proposed 

detector is false detection, and there is almost no missed detection error. The false detection probability descends 

rapidly when the noise level increases, and it is less than 1% when the noise ratio is above 50%. The efficiency of 

MRD is also greater than 99% and almost 100% when the noise ratio keeps increasing. It is obvious that the 

proposed MRD algorithm absolutely performs much better than the MAD detector and is appreciated for the images 

corrupted by high probability impulse noise. To exhibit the generalization of the proposed algorithm, experiments 

with other images are shown.  

To quantitatively measure the performance of our filtering scheme versus other filters, the results, measured with 

PSNR (dB), for the cases of 10% to 80% impulse noise. It is seen that the performance of our proposed algorithm 

definitely is better than other filters when the noise ratio is higher than about 45%. Also our filter performs robustly 

over all the noise range and represents a slowly decreasing curve as the noise ratio increases. Other filters fall down 

abruptly and generate a worse result when the noise ratio is high. figure shows the subjective visual qualities of the 

filtered images using various filters  for the standard images as examples. 

It can be seen that the simple median filter suppresses little noise and gets the worst result. The CWM and PWMAD 

filters perform much better than the median filter, but also many noises remain .However, the proposed filter can 

remove most of the noises effectively while preserving image details very well.  

The PSNR of restored images ‘Lenna’, ‘Girl’, corrupted by 60% impulse noise is 21.17, 23.67dB, respectively. 
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CONCLUSION 

We have proposed a novel open-close sequence filter to remove impulse noise in highly corrupted images. The 

proposed open-close sequence filter is based on mathematical morphology and uses an impulse noise detector. The 

morphological residue detector powerfully determinates the impulse noise with a low percentage error. The OCS 

filters effectively remove high probability impulse noises. The block smart erase algorithm briefly eliminates the 

black and white blocks in the filtered image. The simulation results indicate that the proposed filter performances 

better than other nonlinear filtering techniques and represents robust ability of impulse noise removal. In the future, 

various techniques can be considered to   incorporate in our scheme to further improve the performance and preserve 

more details in both highly and lowly corrupted images.   
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