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	  3D-‐wavelet	  &	  Thresholding	  
•  Wavelet:	  ‘’shib,	  mul7ply	  and	  sum’’	  technique	  
•  Using	  3D-‐wavelet:	  decomposi7on/	  reconstruc7on	  
•  Orthogonal	  /bi-‐orthogonal	  wavelet	  

–  Daubechies,	  D4,	  D8	  
–  Cohen-‐Daubechies-‐Feauveau,	  CDF5/3	  

•  Thresholding	  

*Hard	  Thresholding:	  is	  cruder,	  sets	  any	  coefficient	  less	  than	  or	  equal	  to	  the	  
threshold	  to	  zero.	  

*Sob	  Thresholding:	  is	  wavelet	  shrinkage,	  subtracted	  from	  any	  coefficient	  
that	  is	  greater	  than	  the	  threshold.	  This	  moves	  the	  7me	  series	  toward	  zero.	  

*D95	  (Donoho	  and	  Johnstone,	  1995)	  
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Fig.	  The	  filter	  architecture	  for	  3D	  algorithme	  à	  trous	  	  
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HARDI	  reconstruc9on	  workshop	  	  
*Training	  data	  (Training_IV.mat)	  
>>910	  voxel,	  random	  angle	  (0-‐90	  degree),	  FA	  (0.75-‐0.90),	  10	  different	  repe99on	  (?)	  
*Structure	  field	  (Training_SF.mat)	  -‐-‐>	  see	  figure	  1.	  	  
>10x10,	  2D-‐matrix,	  4	  fiber	  bundle,	  	  
*addi9onal	  structure	  field	  (Training_3D_SF.mat)	  -‐-‐>	  see	  figure	  2.	  
>16x16x5,	  3D-‐matrix,	  

figure	  1.	  	  
figure	  2.	  
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HARDI	  reconstruc9on	  workshop	  :	  	  
*Tes9ng	  data	  (Tes9ng_3D_SF.mat)	  -‐-‐>	  see	  figure	  	  
>16x16x5,	  3D-‐matrix,	  
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•  Propagator	  denoising	  in	  sparse	  domains:	  	  
is	  SWT	  a	  viable	  solu9on?	  

•  Op7mal	  denoising	  solu7on:	  
–  D4:Daubechies	  	  family	  
–  L1:	  Single	  level	  decomposi9on	  
–  K10:	  10	  percentage	  of	  threshold	  

•  For	  more	  info,	  please	  don’t	  hesitate	  give	  me	  sugges7on!!!	  	  
–  Time:	  Wednesday,	  2	  May	  ,	  15:30	  -‐	  17:00	  	  
–  Session:	  Image	  Acquisi9on	  and	  Reconstruc9on:	  Applica9ons	  
–  Paper	  Code:	  WE-‐PO.PG.2	  	  
–  Paper	  Number:	  2049	  	  
–  Title:	  MULTISCALE	  REPRESENTATIONS	  FOR	  ODF	  DENOISING	  IN	  

DIFFUSION	  SPECTRUM	  IMAGING	  



Thanks	  for	  your	  apen7on!!	  
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