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ABSTRACT 

 
Image Denoising is an main part of diverse image processing and pc  vision problems. The important 

property of agoodimage model is that its completely change the noise image  into the denosing image as far as 
possible as well as preserve edges. Discrete wavelet transform (DWT) is used  to denoising  the image  from 
noise image because  it is most powerful in that area .In this method, various avelets can  comparsion  at 
different levels  of decomposition has been done.  Peak Signal to Noise Ratio (PSNR) of image gets decreased 
whereas   and Mean Square Error (MSE) and Mean Absolute Error (MAE) get increased when number of levels 
increased . A comparison  based method of  filters and various wavelet  has also been carried out to image 
denoise . The simulation results uncover that wavelet based Bayes shrinkage method and it outperforms other 
methods. 
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INTRODUCTION 
 
Image denoising is a process in a digital image processing the main purpose of its removing a noise 

from the digital image . Which may occurs an image during its acqustion or transmission to get its qulity 
.Medical images obtained from the MRI(magnetic resonance imaging) these are most common noise images in 
the medical field.These images are normally effected by the random noise.this noise image will be remove by 
using the acquistion process.while present a noise in image is not problem for only undesirable visual quality 
but also effected to to visibility of low contrast object.to remove a noise in the medical images will be more 
important because .recover fine details that may be hidden in the data[1,2]. Applications of  Digital cameras, 
resonance Imaging (MRI), Satellite Television and Geographical data system (GIS) has raised the employment 
of digital images. Generally, information sets collected by image sensors are contaminated by noise[3,4,5]. 
Imperfect instruments, issues with information acquisition method, and interfering natural phenomena will all 
corrupt the information of interest .number ofvarieties of noise present in image areGaussian noise, Salt &  
Pepper noise and Speckle noise. Image denoising techniques areaccustomed stop these varieties of noises 
whereas retentive the necessary signal options. spatial filters like mean and median filter are accustomed take 
away the noise from noise  image. however the disadvantage of spatial filters is that these filters not smooth 
the information to scale back noise however conjointly blur edges in image. Therefore, Wavelet Transform is 
used to preserve the edges of image . It is a powerful tool of signal or image processing for its multi-resolution 
possibilities.In this proposed method in section 2 deals with how the image will be filtering.Section 3 discusses   
wavelet based denoising techniques and section 4 discusses about various thresholding methods and in 
section dicusses on proposed system.finally section 5&6 about the experimental results ans conclusions 

 
RELATED WORKS 

 
F ILTERING TECHNIQUES  
 
Mean and Median filter are the techniques are used to remove noise 
 
Mean Filter  
 
 The advantage of discrimination this filter is that it provides smoothness to a  picture by reducing the 
intensity variations between the adjacent pixels [6]. element in signal. Therefore, to create one element every 
of the components of  element that falls under the mask ar average filter. the most disadvantage of  Mean 
filter is that it cannot preserve edges. 
 
Median Filter  
 

One form of non linear filter is Median filter. By first finding the median and soreplacing every entry 
within the window with the pixel’s median, median entries created in window ar sorted numerically, if window 
has  odd variety of  entries. there's quite one median once window has an excellent number of entries. 
it's a sturdy filter. To produce smoothness in image process andstatisticprocessing, median filters ar used. 

 
Discrete wavelet transform 
 

Wavelet domain is advantageous as a result of DWT create the signal energy concentrate in an 
exceedingly tiny number of coefficients, hence, the DWT of a loud image consists of variety of coefficients 
having high Signal to Noise Ratio(SNR) whereas comparatively sizable amount of coefficients has  low SNR. 
when removing the coefficients with low SNR, the image is reconstructed exploitation inverse DWT . Time and 
frequency localization is at the same time provided by ripple rework. Moreover, ripple ways represent such 
signals rather more expeditiously than either the first domain or fourier rework The DWT is same as graded 
sub band system wherever the sub bands ar logarithmically spaced in frequency and represent octave-band 
decomposition. Image is rotten into four sub-bands and critically sampled by applying DWT . These sub bands 
are formed by severable applications of horizontal and vertical filters. Sub-bands with label LH1, HL1 and HH1 
correspond to finest scale constant whereas sub-band LL1 represent coarse level coefficients . The LL1 sub 
band is additional rotten and critically sampled to search out out the next coarse level of ripple coefficients.It 
leads to level rippledecomposition. 
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(
a ) level one                                       (b) Level two 

 
FIG.1 Image Decomposition by using DWT 

 
Wavelet Based Thresholding  

 
Wavelet thresholding could be a signal estimation technique that exploits the  capabilities of moving 

ridge  transform for signal denoising. It removes noise by  killing coefficients that square measure 
inapplicable relative to some threshold [9] .Several studies square measure there on thresholding the moving 
ridge coefficients.Theprocess, normally known as moving ridge Shrinkage, consists of following main stage. 
 
 
 

 
 

 

 

 

 

 

 

 
FIG.2. Block Diagram of Image Denoising Using Wavelet Transform 

 
Read the noise  image as input.Perform DWT of noise  image and obtain wavelet  coefficients. 

Estimate noise variance from  noise image .Calculate threshold price exploitation varied threshold choice rules 
or shrinkage rules. Apply soft or exhausting thresholding perform to  noise coefficients .Perform the inverse 
DWT to reconstruct the denoised image. 

 
THRESHOLD 

 
Hard and soft thresholding techniques square measure used for purpose of image denoising. Keep 

and kill rule that isn't only  instinctively appealing however conjointly introduces artifacts within the recovered 
pictures is the premise of hard  thresholding [10] whereas shrink and kill rule that shrinks the coefficients 
higher than the brink in definite quantity is that the basis of soft thresholding . As soft thresholding provides 
additional visually pleasant image and reduces the abrupt sharp changes that  happens in hard  thresholding, 
thus soft thresholding is most popular over hard thresholding [11,12] [13] . The hard  Thresholding operator  is 
defined as 
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D (U, λ) =U for all |U|> λ 
= 0 otherwise 

 
The Soft Thresholding operation on the other hand is defined as , 

 
D (U, λ) = sgn(U)* max(0,|U| - λ ) 

 
 

 
 
 
 
 
 
 
 
 

                                (a) Hard Thresholding                                                                    (b) Soft Thresholding  
 

FIG. 3. Thresholding Methods 
Rules for thersold 

 
PSNR wants  to be maximized ,In image denoising applications, then  optimal value should be selected 

. it is not a easy task to find the optimal value for thresholding, If we select a smaller threshold.after noisy 
coefficent it will be pass and hence resultant images still contain  noisy but larger threshold makes more 
number of coefficients to zero which provides smooth smoothness in image and image processing may occurs  
blur and artifacts, and hence the resultant images may lose values of some signal. 
 
Universal thersold 

T=σ√2logM 
 

where σ² being the noise variance and M is the number of pixels .It It is optimal threshold in asymptotic sense 
and minimizes the cost function  of difference between the function. It is assumed that if number of samples is 
large, then the universal threshold may give better estimate for soft threshold. 
 

PROPOSED TECHNOLOGY 
 

A common process  for image denoising is to change the noisy image into a transform domain such as 
the  contourlet domain and wavelet ,  and then with fixed threshold the transform coeffcient  should be 
compare . corrupted pixels.we eliminate the corrupted pixles which defines a new threshold value by giving a 
algorithm 

 
Parameters Estimation 
 
In this method we formulate the parameter to avoid noise from noise image   
 
Noise variance Estimation  
 
  Mean absolute  deviation(MAD) method is used by the noise variance  and given by  

 
σ n²=(median(ci,j)/0.6745)²                equation(i) 

 
   For the noisy image Here  ci,j is the contourlet coefficients 
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Threshold Estimation  

 

  The noisy image of contourlet coefficient of threshold T is given by the  
T=3/4N(σ²n/σg)                           equation(ii) 

   
In a image total no.of pixels are denoted with the symbol N and σ g is the noise image standard deviation 
 
Algorithm Description 
 
To denoise the noise image still depend upon the contourlet transform we observed that as follows 
 

 the coefficent are extracted  from the decomposition  process  to the noisy image ontourlet transform 
are performed 

 For each noisy image pixel check the noise variance using equation (i) 

 By using equation (ii) the  contourlet coefficients of noisy image of threshold T can be calculated 

 If the threshold are lesser than the contourlet coefficients , those coefficients are remained 
unchanged.If  contourlet coefficients are less then they are suppressed. 

 By applying inverse contourlet transform  all the resultant coefficients are reconstructed which is the 
result of denoised image from noise image.   

 
EXPERIMENTAL RESULTS 

 
In this section, simulation results area unit given that is performed on the Spine and Brain MR  images. 

Zero mean additive white mathematician noise is superimposed to the MR images and denoised with wavelet 
primarily based ways and therefore the projected technique. The performance of the projected technique is 
compared with the exhausting threshold, soft threshold and Wiener filter within the  wavelet domain using 
PSNR , that is outlined as 

 
The related formula as follows  
 

PSNR=10log10  225²/MSE                    equation(iii) 
 

The mean square error(MSE) for two m × n images  h( i , j ) & k ( i , j ).If one image as a noise approximation 
and another give as   
 

MSE=1/mn∑m-1
i=0∑n-1

j=0[h(i,j)-k(i,j)]2 

 

Different mathematician noise level densities we've obtained numerous PSNR values of wavelet  
based ways and also the projected algorithmic program exploitation contourlet transform, that square 
measure plotted.In the proposed algorithm  PSNR values consist the significant  improvement.the comparative 
results among wavelet based mostly ways and projected formula exploitation contourlet Fortransform.From 
these quantitative results we infer that the new proposed algorithm using contourlet transform outperforms 
Wavelet based methods.From these quantitative results we tend to infer that the new planned algorithm  
contourlet  transform outperforms rippling primarily based ways.. Due to contourlet transform denoised 
images background will appears smoother.In the smooth and edge regions the contourlet transform remove 
the noise from noise image. so with result  we observed that contourlet tranform is the best prosed algorithm 
to denoise the image from medical images 
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FIG. 4:PSNR  Value of theDe-Noised Image 

 
 

 
 
 
 
 
 
 
 
 
 

                   (a)                                                                             (b)                                                                          (c) 
 

 
 
 
 
 
 
 
 
 
 

 
                    (d)                                                                            (e)                                                                        (f) 

 
FIG. 5 Denoising of Brain MR Image 

 
(a) Original image (b)Noisy image (c)Denoised image with hard threshold (d) Denoised image with soft 

threshold (e) Denoised image with Wiener filter (f) Denoised image with contourlet transform 
 

CONCLUSION 
 

In this method,  filters and wavelet methods has been carried out by analysis of denoising techniques. 
By  using Mean Filter and Median Filter Filtering can be done.  here we dicussed three types of wavlet 
thresolding techniques they are  conclude that Bayes shrinkage technique has high PSNR at totally different 
noise variance and low MSE  Also the comparison of wavelet thresholding strategies at completely different 
decomposition level has been mentioned. From simulation result, it's evident that decomposition level one has 
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high PSNR and low MAE and MSE than different decomposition levels i.e. level two and level 3.This concludes 
that decomposition level one is best in removing mathematician noise than different decomposition levels 
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