
Linear	
  Filtering	
  



Linear	
  Filters	
  

•  Linear	
  filtering:	
  
– Form	
  a	
  new	
  image	
  whose	
  pixels	
  are	
  a	
  weighted	
  
sum	
  of	
  the	
  original	
  pixel	
  values,	
  using	
  the	
  same	
  
set	
  of	
  weights	
  at	
  each	
  point.	
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Linear	
  Filtering	
  (warm	
  up	
  slide)	
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Average	
  Filter	
  (box	
  filter)	
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Smoothing	
  with	
  a	
  Gaussian	
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Gaussian	
  Kernel	
  



A	
  real	
  neuron	
  

Loca%on:	
  Paul	
  De	
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  greenspine.ca	
  



Smoothing	
  with	
  a	
  Gaussian	
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AssociaGvity	
  of	
  Filtering	
  

•  Let	
  “*”	
  be	
  linear	
  filtering.	
  
•  A*B*C	
  =	
  (A*B)*C	
  =	
  A*(B*C)	
  
– Linear	
  operators	
  are	
  associaGve.	
  
– Examples:	
  

•  AddiGon	
  
•  IntegraGon	
  
•  Matrix	
  mulGplicaGon	
  
•  Filtering	
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DifferenGaGon	
  and	
  Filtering	
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“Noise”	
  reducGon	
  



Image	
  Pyramids	
  



Pyramid	
  Recipe	
  	
  

•  Filter	
  with	
  Gaussian	
  
•  Downsample	
  
•  Repeat	
  


