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Abstract          
  

Image denoising is a well explored topic in the field of image processing.  A denoising algorithm
is designed to suppress the noise while preserving as many image structures and details as
possible.  This paper presents a novel technique for edge-preserving image denoising using
wavelet transforms.  The multi-level decomposition of the noisy image is carried out to transform
the data into the wavelet domain.  An adaptive thresholding scheme which employs arbitrary
shaped local windows and is based on edge strength is used to effectively reduce noise while
preserving significant features of the original image.  The experimental results, compared to
other approaches, prove that the proposed method is suitable for various image types corrupted
by Gaussian noise. 

                                                                                                                                           Refer
ences
             
    -    Gonzalez, R.  C.  and Woods, R.  E.  (2008), &quot;Digital image processing&quot;, 3rd
edn. , Prentice-Hall, Upper Saddle River.    
    -    Shapiro, L.  and Stockman, G.  (2001).  Computer Vision.  Prentice-Hall.    
    -    Jain, P.  and Tyagi, V.  (2013), &quot;Spatial and frequency domain filters for restoration

 1 / 3

http://research.ijcaonline.org/volume114/number16/pxc3902141.pdf
http://research.ijcaonline.org/volume114/number16/pxc3902141.pdf


Adaptive Edge-Preserving Image Denoising using Arbitrarily Shaped Local Windows in Wavelet Domain

of noisy images&quot;, IETE Journal of Education, 54(2), 108-116.    
    -    Jain, P.  and Tyagi, V.  (2014), &quot;A Survey of Edge-Preserving Image Denoising
Methods&quot;, Information System Frontiers.  DOI: 10. 1007/s10796-014-9527-0.    
    -    Chang, S. , Yu, B.   and Vetterli, M.  (2000), &quot;Adaptive wavelet thresholding for
image denoising and compression&quot;, IEEE Transaction on Image Processing, 9(9),
1532–1546.    
    -    Donoho, D.  L.  and Johnstone, I.  M.  (1994), &quot;Ideal spatial adaptation via wavelet
shrinkage&quot;, Biometrika 81, 425–455.    
    -    Donoho, D.  L.  and Johnstone, I.  M.  (1995),  &quot;Adapting to unknown smoothness
via wavelet shrinkage&quot;,  Journal of the American Statistical Association, 90(432),
1200–1224.     
    -    Sendur, L.  and Selesnick, I.  W.  (2002), &quot;Bivariate shrinkage with local variance
estimation&quot;, IEEE Signal Processing Letter, 9(12), 438–441.    
    -    Portilla, J. , Strela, V. , Wainwright, M.  and Simoncelli, E.  (2003), &quot;Image
denoising using scale mixtures of Gaussians in the wavelet domain&quot;, IEEE Transaction of
Image Processing, 12(11), 1338–1351.    
    -    Mihcak, M.  K. , Kozintsev, I. , Ramchandran, K.  and Moulin, P.  (1999), &quot;Low
complexity image denoising based on statistical modeling of wavelet coefficients&quot;, IEEE
Signal Processing Letter, 6(12), 300–303.    
    -    Eom, I.  K.  and Kim, Y.  S.  (2004), &quot;Wavelet-based denoising with nearly arbitrary
shaped windows&quot;, IEEE Signal Processing Letter, 11(2), 937–940.    
    -    Jain, P.  and Tyagi, V.  (2014), &quot;An adaptive edge-preserving image denoising
technique using tetrolet transforms&quot;, The Visual Computer.  DOI:  10.
1007/s00371-014-0993-7.    
    -    Jain, P.  and Tyagi, V.  (2015), &quot;LAPB: Locally adaptive patch-based wavelet
domain edge-preserving image denoising&quot;, Information Sciences, 294, 164-181.  DOI: 10.
1016/j. ins. 2014. 09. 060.     
    -    Silva, R.  D. , Minetto, R. , Schwartz, W.  R.  and Pedrini, H.  (2012), &quot;Adaptive
edge-preserving image denoising using wavelet transforms&quot;, Pattern Analysis and
Application.  DOI: 10. 1007/s10044-012-0266-x.    
    -    Chang, S. , Yu, B.  and Vetterli, M.  (2000), &quot;Spatially adaptive wavelet thresholding
based on context modeling for image denoising&quot;, IEEE Transactions on Image
Processing, 9(9), 1522–1531.    
    -    Donoho, D.  L.  (1995), &quot;De-noising by soft-thresholding&quot;, IEEE Transactions
on Information Theory, 41(3), 613–627.    
    -    Chipman, H. , Kolaczyk, E.  and McCulloc, R.  (1997), &quot;Adaptive Bayesian wavelet
shrinkage&quot;, Journal of the American Statistical Association, 440(92), 1413–1421.    
    -    Nason, G.  P.  (1996), &quot;Wavelet shrinkage by cross-validation&quot;, Journal of the
Royal Statistical Society, B 58, 463–479.    
    -    Weyrich, N.  and Warhola, G.  T.  (1998), &quot;Wavelet shrinkage and generalized
cross validation for image denoising&quot;, IEEE Transactions on Image Processing, 7(1),
82–90.    
    -    Mihcak, M.  K. , Kozintsev, I.  and Ramchandran, K.  (1999), &quot;Spatially adaptive
statistical modeling of wavelet image coefficients and its application to denoising&quot;, In
Proceeding of IEEE International Conference of Acoustics, Speech and Signal Processing, 6,
3253–3256.    

 2 / 3



Adaptive Edge-Preserving Image Denoising using Arbitrarily Shaped Local Windows in Wavelet Domain

    -    Park, J.  M. , Song, W.  J.  and Pearlman, W.  A.  (1999), &quot;Speckle filtering of SAR
images based on adaptive windowing&quot;, In Proceeding IEE  Vision, Image and Signal
Processing, 146(33), 191–197.    
    -    Boykov, Y. , Veksler, P.  and Zabih, R.  (1998), &quot;A variable window approach to
early vision&quot;, IEEE Transaction on Pattern Analysis and Machine Intelligence, 20,
1283–1294.    
    -    Balan, P.  and Mather, P.  M.  (2001), &quot;An adaptive filter for removal of noise in
interferometrically derived digital elevation models&quot;, In Proceeding IEEE International
Symposium Geoscience and Remote Sensing, 6, 2529–2531.    
    -    Mallat, S.  (1989), &quot;A theory for multiresolution signal decomposition: the wavelet
representation&quot;, IEEE Transaction on Pattern Analysis and Machine Intelligence, 11(7),
674–693.    
    -    http://decsai. ugr. es/cvg/CG/base. htm.     
    -    Nason, G.  P.  and Silverman, B.  W.  (1995), &quot;The stationary wavelet transform
and some statistical applications&quot;, In Lecture notes in statistics: wavelets and statistics,
Springer-Verlag, Berlin, 281–300.    
    -    Wang, Z. , Bovik, A. , Sheikh, H.  and  Simoncelli, E.  (2004), &quot;Image quality
assessment: from error visibility to structural similarity&quot;, IEEE Transactions on Image
Processing, 13(4), 600–612.    
    -    Pratt, W.  (2007), &quot;Digital image processing&quot;, 4th edn. , Wiley, New York.        
  

                                                                                               Index Terms          
                                 Computer Science                                         Image Processing                   
        
            
       
      
     
          
      
       
        
         
          Keywords          
                Wavelet transform; arbitrary shaped window; region-based approach; noise
reduction; edge-preservation.                                                                          

 3 / 3


