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Abstract: 

Medical images are prone to different types of noise. Such types of noise corrupted images lead to incorrect diagnosis. Hence , 

removal of noise is a prerequisite in medical imaging modality random noise is widely found in coherent medical images, like in Ult ra 

Sound images and Optical Coherence Tomography images. In the preprocessing stage, the noise present in the medical image has to 

be removed while preserving the edge information and other structural details of the image. Relevant denoising technique has to be 

chosen based on the nature of the medical image. This analysis is focused on filters fo r random denoising of Ult ra Sound imag e in  

spatial domain, Standard filters in spatial domain were analyzed and compared with the proposed method. Experiments were carried  

out with Ultra Sound Images. The results show that correlation is achieved by the proposed method . 
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I. INTRODUCTION 

 

 Medical imaging is a valuable tool in medicine. Computed 

Tomography (CT), Magnetic Resonance Imaging (MRI), Ultra 

Sound imaging (US) and other imaging techniques provide 

more effective informat ion about the anatomy of the human 

body, during the diagnosis process. Enhanced medical images 

are desired by a surgeon to help diagnosis and interpretation 

because medical image qualit ies are often deteriorated by 

parameters like poor image sensors, imperfect instruments, 

problems with data acquisition process, transmission errors and 

interfering natural phenomena like art ifacts, which leads the 

physician to encounter the medical image with low quality. This 

low quality causes difficu lty during the diagnosis. So, it is 

necessary to improve the quality of the medical image by 

detecting and removing the presence of noise in the medical 

image. Trad itionally many is image denoising algorithms has 

been followed both in spatial domain. Inherently noise removal 

from image introduces blurring in many cases. So, reserving the 

details of an image and removing the random noise as far as 

possible is the challenging task of image denoising approaches . 

 

II. NOIS E REMOVAL TECHNIQUES  

 

A.Median Filter(MF) 

The best-known order-statistic filter in digital image processing 

is the median filter. Median filter is of nonlinear class that easily 

removes impulse noise while preserving edges. The median filter 

plays a key role in image processing and vision characteristics. 

The median filter is an effective method that can, to some extent, 

distinguish out-of-range isolated noise from legitimate image 

features such as edges and lines. Specifically, the median filter 

replaces a pixel by the median, instead of the average. Of all 

pixels in neighborhood ɯ 

 Y[m,n]=median{x[i,j],(i,j)€ ɯ} 

B. Weiner Filter (WF) 

It incorporates both the degradation function and statistical 

characteristics of noise into the restoration process. The method 

is founded on considering images and noise as random 

processes and the objective is to find the uncorrupted image f 

such that the mean square error between them is minimized  

Xn(u,v)=W(u,v).Y(u,v) 

 

C.Bilateral Filter (BF) 

Bilateral filtering like anisotropic diffusion, attempts to smooth 

an image while preserving edges. A difference between the two 

approaches is that bilateral filtering is non-iterative. The idea 

underlying bilateral filtering is to non-linearly combining the 

nearby image values. The pixels to be combined are chosen not 

only based on their geometric proximity, as is usual for filtering 

methods, but also based on their photometric similarity. 

Bilateral filtering can therefore be seen as a blend of two 

approaches: Domain filtering and range filtering.  

 

D.Average filter (AF) 

The mean filter is a simple slid ing-window spatial filter that 

replaces the center value in the window with the average (mean) 

of all the pixel values in the window. The window, or kernel, is 

usually square but can be any shape. 

 

E.Sliding-neighborhood Operation 

A sliding neighbourhood operation is an operation that is 

performed a pixel at a time, with the value of any given pixel in  

the output image being determined by the application of an 

algorithm to the values of the corresponding input 

pixel's neighborhood. A pixel's neighborhood is some set of 

pixels, defined by their locations relat ive to that pixel, which is 

called the center pixel. The neighborhood is a rectangular block, 

and as you move from one element to the next in an image 

matrix, the neighborhood block slides in the same direction. (To 
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operate on an image a block at a time, rather than a pixel at a 

time, use the distinct block processing function. See Distinct 

Block Processing for more informat ion. 

 

F. Correlation 

Correlations are basic operation that we will perform to extract  

informat ion from images. They are in some sense the simplest 

operation that we can perform on a image .but they are 

extremely useful. 

 

E.PSNR 

The PSNR is most commonly used as a measure of quality of 

reconstruction in image compression and image denoising. 

Greater the value of PSNR better the speckle reduction of 

ultrasound images. The PSNR is given by 

      PSNR=10log 10(    / MSE) 

 

III. RES ULTS  AND DISCUSS ION 

 

The implementation of various denoising algorithms at different 

noise levels ranging from 0 dB to 30 dB has been carried out 

using MATLAB. Here the images taken into account are 

Ultrasound images, in RGB and gray scale affected by noises 

like, Gaussian and Random variab le noise. Fig.1 represents the 

comparative analysis of various noise removal algorithms for 

the Ultrasound image corrupted by the Random noise at 5 dB 

noise level. It is understand from the result that median filter 

technique is performing better than Weiner filter and bilateral 

filter, Average filter but in these methods, the noises are seen in 

scattered form,  

 

 
 

 

 

 

 
Figure.1. Comparative analyses of Noise removal techniques 

for Ultrasound image  

 

http://in.mathworks.com/help/images/performing-distinct-block-operations.html
http://in.mathworks.com/help/images/performing-distinct-block-operations.html
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Correlation value 

 

 
Figure.2.Performance of Correlation estimation for 

Ultrasound image  

 

The performance of Correlation estimation of ultrasound image 

affected by random noise is given in fig.2. 

 

IV. CONCLUS ION 

 

Noise removal algorithm p lays a vital role in medical imaging 

applications. Various noise removal algorithms at different 

noise levels ranging from 0 dB to 30 dB has been analyzed and 

its performance is evaluated for Ultrasound images in RGB 

scale and gray scale by both objective and subjective measures. 

From the obtained results, it is noted that on an average, 

Correlation method is giving superior results  are bilateral filter 

by 97% and Weiner filter by 95% and median filter by 93.8%, 

average filter by 94.5%, sliding neighborhood by 93.5% in case 

of removing random noise for ultrasound images in grayscale 

and for Random noise in grayscale. PSNR value for bilateral 

filter is 66.4118, Weiner filter is 67.2703, median filter is 

66.2395, average filter is 66.4118, and sliding neighbourhood 

is65.6826 Comparat ive results are seen among all filtering 

methods while  removing all types of noises in gray scale. 
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