CONVOLUTION

|nput Image: Output Image:
f(x.y) h(x.y) 9(x,y)




Convolution: Continuous form

e \We define the convolution of
f(x, y) by h(x, y) asthe integral:

ox.y) =, ,f@ab) h(x-ay-b) da db




Convolution: Discrete form

|n the discrete form:

¥ ¥
ax,y)=a a f(ab) h(x-ay-b)
¥ -¥
e \We denote convolution as

a(x,y) =t(x,y)* h(x,y)




Convolution: Example




Convolution: Multiple filters

f(x,y) £ (x,y) 9(;(’)’)
f'(x,y) = f(X,y)* h,(X,y)
g(x,y) = F'(X,y)* h,(X,y)

{f(x,y)* h,(x,y)} * h,(x,y)
f(x,y)*{h,(X,y)* h,(x,y)}




Convolution: Equivalents

e Impulsrespons

e Convolution kernel
e Mask

e Operator

o Filter




