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ABSTRACT: In image processing filters are for the most part used to smother either the high frequencies in the picture, for example 

smoothing the picture, or the low frequencies, for example improving or identifying edges in the picture. The first includes 

transforming the picture in the frequency domain, increasing it with the frequency filter capacity and re-transforming the outcome 

into the spatial area. The list of some filters are seen here like mean filtering, median filtering, Gaussian filtering .The mean filters is 

used to replace every pixel value in a picture with the mean ('average') values of its neighbours, including itself. The median filters is 

for a non-direct digitalized procedure, regularly used to eliminate noise from a picture/image or signal and the Gaussian filters are 

used for blurring the images and removing the noise and detail. We conclude the experiment by comparing the mean ,median and 

Gaussian filters using numerical parameters like PSNR, SNR and RMSE and the results have been compared and analysed with the 

standard pattern of noises .The result will be based on the experiment that which of these filters can be used to remove noise and 

artifacts from the medical imaging. The output of this experiment will improve the accuracy and precision of the MRI image. 

 

I. INTRODUCTION: 

In image processing filters are for the most part used to smother either the high frequencies in the 

picture, for example smoothing the picture, or the low frequencies, for example improving or identifying 

edges in the picture. An image can be filtered either in frequency or in the spatial space. The first includes 

transforming the picture in the frequency domain, increasing it with the frequency filter capacity and re-

transforming the outcome into the spatial area. The filters function is formed in order to weaken a few 

frequencies and upgrade others. 

Some of the image filtering process are: 

  Mean Filter -  For the noise reduction by  using the mean of neighbourhood 

  Median Filter - Noise reduction using the median of neighbourhood 

  Gaussian Smoothing - Noise reduction using convolution with the Gaussian smoothing kernel 

 Conservative Smoothing - Noise reduction using the maximum and the minimum of 

neighbourhood 

  Crimmins Speckle Removal - more complex Noise reduction  operator 

  Frequency Filters - high and the low pass image filters. 

  Laplacian/Laplacian of Gaussian Filter -  It is edge the detection filter 

 Unsharp Filter – It is edge the enhancement filter 

 

MEAN FILTERIN: 

Mean filtering is essentially to replace every pixel value in a picture with the mean ('average') values of 

its neighbours, including itself. This disposes of pixel values which are unrepresentative of their 

environmental factors. Mean filtering is also considered as convolution filter. Like different convolutions 

it is based around a part, which addresses the shape and size of the area to be tested while calculating the 

mean. Frequently a 3×3 square portion is utilized, although larger parts (for example 5×5 squares) can be 
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utilized for more serious smoothing. A small kernel can be applied more than once to deliver a 

comparative however not identical impact as a single pass with a large kernel. 

 

3×3 averaging part is often used in mean filtering 

The two principle issues with mean filtering are:  

 A single pixel with the unrepresentative values can be essentially affected by the mean values of 

the pixels in its neighbourhood.  

 At the point when the filter neighbourhood rides an edge, the filter will add new qualities for 

pixels on the edge thus will cause blurring in that edge. This might be an issue if sharp edges are 

needed in the output. 

Both of these issues are handled by the middle filter, which is regularly a preferable filter for lessening 

noise over the mean filter, yet it takes more time to register. Overall the mean channel goes about as a low-

pass frequency filter and, consequently, decreases the spatial power derivatives present in the picture. We 

have effectively considered this to be as a 'softening' of the facial features. 

 

MEDIAN FILTER 

The median filter is a non-direct digitalized procedure, regularly used to eliminate noise from a 

picture/image or signal. Such noise decrease is the typical pre-processed step to improve the consequences 

of later processing (for instance, edge discovery on an image). Median filtering is broadly utilized in 

advanced signal or image processing because, under specific conditions, it secures the edges while 

eliminating noise,additionally having applications in signal processing also. 

 

The above image uses the median filter to remove the defective pixels 

 

EDGE CONSERVATION PROPERTIES IN MEDIAN FILTERS 

All smoothing methods are successful at eliminating noise in smooth patches or smooth regions of a 

signal, yet adversely affects the edges. Frequently however, at the same time as decreasing the noise in a 

signal, it is important to save the edges. Edges are of very important to the visual appearance of pictures/ 

signals, for example. For a small to moderate the levels of the Gaussian noise, the middle channel is 

obviously better compared to Gaussian blur at eliminating noise while protecting edges for the given fixed 
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window size. However, its exhibition isn't that far superior to Gaussian noise for significant levels of 

noise, though, for spot noise and salt-and-pepper noise (impulse noise), it is particularly effective.Because 

of this, median filtering is broadly utilized in advanced image processing. 

 

ALGORITHM EXECUTION ISSUES IN MEDIAN FILTERS 

Commonly, by the far most of the computational effort and time is spent on calculating the middle of 

every window. Since the filter should process with each of section in the signal, for the large number of 

signals like images, the effectiveness of the median calculation is a basic factor in deciding how quick the 

calculation can run. The native implementation sorts each and every entry in the window to find out the 

median; in any case, since just the middle values in a list of the numbers is required, selection of the 

algorithms can be much more efficient and proficient. Moreover, a few kinds of signals (regularly the case 

for an image) utilize whole number representations: in these cases, histogram medians can be undeniably 

more efficient because it is simple of the fact that it is easy to update the histogram from one window to 

another, and finding down the median of a histogram isn't especially onerous. 

 

GAUSSIAN FILTER 

Gaussian filter is used for blurring the images and removing the noise and detail.  Gaussian filters have 

the properties of having no overshoot to the step function input while limiting the rise and fall time. This 

conduct is firmly associated with the way that the Gaussian filters has the base possible gathering delay. It 

is viewed as an ideal time domain filters, similarly as the sinc is the ideal recurrence space filter. These 

properties are significant in areas, for example, oscilloscopes and computerized telecom frameworks. 

The one dimensional Gaussian function is given by 

 
The graphical representation of the one dimensional Gaussian function is given by, 

 

 

The 2-D Gaussian function is given by, 

 
 

The graphical representation of the 2 –D Gaussian function is given 
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RULES FOR USE OF GAUSSIAN FILTER 

The impact of Gaussian smoothing is for blurring a picture, likewise to the mean filtering. The level of 

smoothing is controlled by the standard deviation of the Gaussian. (Bigger standard deviation Gaussians, 

obviously, require bigger convolution portions to be precisely addressed.)  

The Gaussian yields an output of a 'weighted average' of every pixel's area, with the normal weighted 

more towards the estimation of the central pixels. This is as contrast to the mean filter's consistently 

weighted average. Along these lines, a Gaussian gives gentler smoothing and preserves edges better 

compared to a correspondingly measured mean filter. 

One of the rule supports for utilizing the Gaussian as a smoothing channel is because of its frequency 

response. Most convolution-based smoothing filters go about as low-pass frequency filters. This implies 

that their impact is to eliminate high spatial frequency parts from the image. Thefrequency reaction of a 

convolution filter, for example its impact on various spatial frequencies, can be seen by taking the Fourier 

transform of filter. 

 

II. EXPERIMENT 
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Image type Method used SNR signal-

to-noise ratio 

(dB) 

PSNR peak 

signal-to-

noise ratio, 

(dB) 

RMSE 

root mean 

square 

error 

MRI Brain 

image 

Mean filter 3.82 43.44 442.67 

Median filter 3.68 43.64 435.48 

Midpoint filter 3.62 42.17 512.25 

Spinal cord 

image 

Mean filter 5.52 19.43 26.32 

Median filter 5.24 19.75 26.09 

Midpoint filter 4.28 19.25 27.32 

 

III. CONCLUSION 

This shows a method where both median and mean filtering are combined to remove noise from medical 

images. This method has been compared with mean, median and midpoint filters using numerical 

parameters like PSNR, SNR and RMSE and the results have been compared and analysed with the 

standard pattern of noises. It has been shown that this proposed approach retains the structural details of 
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the medical image and yet clearing out much of the noise present in the image. This experimental approach 

will improve the accuracy of MRI images for easy diagnosis. 
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