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Annotation. The article proposes a method for adaptive median filtering of impulse noise in images. 
This approach made it possible to reduce the size of the processed area without losing the processing 
quality for low-intensity noise. The experimental part of the article presents the results of comparing 
the performance of the proposed methods with the known ones. For modeling, images distorted by 
impulse noise with a noise probability of 20% were used. Numerical assessment of image denoising 
quality based on peak signal-to-noise ratio (PSNR) and root mean square deviation (RMSD). 
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Introduction 
When receiving or transmitting digital images, they are subject to noise, which leads to a deterioration 
in visual quality and loss of image areas. The need to fix damaged pixels before main processing is an 
important task in digital image processing. 
Currently, there are a large number of methods for cleaning images from noise, depending on the type 
of noise exposure. In this paper, we will consider methods for removing impulse noise. 
Impulse noise occurs as a result of decoding errors, during the transmission of photo and video images 
due to electromagnetic pickup on the transmission channel, and also as a result of recording errors on 
storage devices. Such noise is characterized by the appearance of black and white dots in the image. 
Impulse noise is described by the relation: 
g(x,y)=(1-p) f (x,y) + pi(x,y), 
where g(x,y) is the noisy image, f(x,y) is the original image, i(x,y) is the impulse noise model, p is a 
binary parameter responsible for the presence of noise in the pixel (x,y). 
Noise reduction algorithms are usually specialized in suppressing a particular type of noise. There are 
no yet universal filters that detect and suppress all types of noise [1-3]. 
The most common noise removal methods are: Smoothing filters, Wiener filters, median filters, 
ranking filters [4]. 
Each of these classes has its own advantages and scope. For example, it is known that the best results 
for preserving hue differences, different boundaries, and local brightness peaks in images distorted by 
impulse noise can be obtained by using median filtering [5–6]. 
The median filter, unlike the smoothing filter, implements a non-linear noise suppression procedure. 
The median filter is a window w sliding over the image field, covering an odd number of samples. The 
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center count is replaced by the median of all image elements that fall within the window. The median 
of a discrete sequence is the middle term in order of the series obtained by ordering the original 
sequence [7-8]. 
The main part 
In this paper, we propose a new approach to adaptive median cleaning of images from impulse noise, 
which consists in first taking a cruciform window of the largest size, i.e. 7 × 7, and performing trial 
filtering of the image. If the image distortion caused by filtering is insignificant, and the level of 
residual noise on the image is large, the window size is reduced to 5×5 and trial filtering is performed 
again. In the same way, with unsatisfactory readings, this parameter can reach the size of 3x3. By 
doing so, acceptable median filter window sizes are found. 
Figure 1 shows the algorithm of the proposed filtering method for noise suppression in the image. 
 

 
Fig.1. Algorithm of Proposed Noise Suppression Filtering Method 
 
where, 
(1)- running the median filter algorithm 
(2)- installation of counters 
(3)- placing pixels in length and height using the LockBits class 
(4) - placing the length and height of the pixel in the byte[] array 
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(5)- processing pixel values in length and height 
(6)- creating the result_image method and entering counter values 
(7)- creating an array of byte[] results and introducing res_bytes parameters 
(8) - introduction of the pixel variable parameter x = r 
(9) - the pixel value is checked against the value of the variable w-r of the original image 
(10) - introduction of the pixel variable parameter y = r 
(11) - the pixel value is checked against the value of the variable h-r of the original image. 
(12) - increasing the pixel variable parameter to x = x + 1 
(13) - introduction of the pixel variable parameter z = 0 
(14) - increasing the pixel variable parameter to y = y + 1 
(15) - the value of the pixels is checked against the value of the variable z<3 of the original image 
(16) - increasing the pixel variable parameter to z = z + 1 
(17) - placement of pixels by coordinates 
(18) - introduction of a variable parameter out_image 
(19) - end of the image filtering algorithm 
 
To evaluate the effectiveness of the proposed methods, a number of experimental studies were carried 
out to suppress the noise of test images (Fig. 2.) with a noise probability of 20% (“Road” in BMP 
format with a resolution of 720x576). 
 

   
а)                                                       b) 
Fig. 1. Test image " Road " 
a — original image, b — image with impulsive noise 
 
Figure 2 shows the results of noise suppression of the test image " Road " by the proposed method. 
 



1688 
 
 

 
 
 

   
                      а)                                                                b) 

 
                                                       v) 
Fig. 2. Impulse noise filtering results on the image 
 
a - processing the window size 3x3, b - processing the window size 5x5, 
v - processing the window size 7x7 
 
The results of denoising images can be assessed by visual evaluation and by specific metrics of peak 
signal-to-noise ratio (PSNR) and root mean square deviation (RMSD). 
Table 1 shows the evaluation of the quality of cleaning test images by the proposed method. 
Table 1. 
Evaluation of the results of noise removal from images by the proposed filtering method using PSNR 
and RMSD values. 
 

Cleaning methods PSNR RMSD 
3х3 22,36 11,26 
5х5 18,21 14,16 
7х7 16,81 19,5 
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In the course of the study (Table 1), it was determined that the developed algorithm has good 
performance in cleaning the image from impulse noise and preserving the boundaries of elements with 
a window size of 3x3, and in addition, it is fast. 
Conclusion 
The paper proposes three new methods for cleaning images from impulse noise, which improve the 
quality of processing compared to known approaches. Numerical evaluation of simulation results 
based on PSNR and RMSD leads to the conclusion that the developed methods are better able to clean 
both low-intensity and extreme noises. Visual comparison of the processing results allows us to 
conclude that the proposed method not only copes well with the restoration of distorted pixels, but also 
allows you to save image details. The result obtained makes it possible to clean images from impulse 
noise with a higher efficiency compared to previously used methods. 
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