Scale-space representation of a signal

Parametric family of signals ft(X) where fine-scale information is successively attenuated

)y scale t

Successive smoothing Zero-crossings of 2 derivative f" (x)
with a Gaussian filter Fewer edges at coarser scales
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http://www.stanford.edu/class/ee368/Handouts/Lectures/Examples/13-Scale-Space/

Scale-space representation of images

s Parametric family of images smoothed by Gaussian filter

ft(x,y):gt(x,y)*f(x y) t>0 with g (x y):L xp{ X +y] t

, ; o ( \
F (a)x,a)y)zG (a)x,wy)F(a)x,a)y) with G (a)x,w ) expL—L(aJ + @ ))

m  Shift-invariance

fix—ar,y-ay) =g (x,)* f(x—Ax,y- )

m  Rotation-invariance

Coarser
scales

1 (xcosB—ysinB,x sin9+ycost9) = g’(x,y)*f(xcos@—ysinﬁ,x sin9+ycost9)
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Scale-space representation of images (cont.)

= Commutative semigroup property

ftl+t2 (x,y) _ g”(x,y) * ft2 (x,y) _ gtz (x,y) * f”(x,y)
= g"(xy)* g% (xy)* /()

= Separability

t( )_ 1 ( xz_l_yz\_ 1 ( xz\ 1 ( yz\

S ™ ) T w2 a2
, (e, ey ()

G (a)x,a)y) = eXpL—E(a)x +a)y)) = expk—ia)xj expL—Ea)yJ
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