
Filters are dot products



ReLUs



Filters detect patterns



Filters detect patterns







Applications:  Gradient estimates



Image derivatives with finite differences



Finite differences are overexcited by noise



Multi-channel convolution



Multi-channel Convolution



Multi-channel convolution



Representing Images with Filter Banks

Filter Positive response



Representing Images with Filter Banks at scales
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Representing Images with Filter Banks at scales



But which filters should I use?

Up till about 2012:

   - choose some, mostly spots and bars

After 2012:

   - lots; choose ones that work well in your application 
   using an optimization procedure


