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Last Time

A Filter




Today

A More on Filter
A Feature Detection




Filter Re-cap

noisy image naive denoising better denoising
Gaussian blur edge-preserving filter

Slide credit: Sylvain Paris and Frédo Durand



Median Filter

A Replace pixel by the
median value of its
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A Nonlinear filter

Slide credit: C. Dyer



Median Filter
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Plots of a row of the image

Matlab : output im = medfilt2( im, [h w]);
Slide credit: M. Hebert, C. Dyer



Bilateral filter

A Tomasi and Manduci 1998
http://www.cse.ucsc.edu/~manduchi/Papers/|

CCV98.pdf

A Related to

A SUSAN filter
[Smith and Brady 95]
http://citeseer.ist.psu.edu/smith95susan.html

A Digital-TV [Chan, Osher and Chen 2001]
http://citeseer.ist.psu.edu/chanOldigital.html

A sigma filter
http://www.geogr.ku.dk/CHIPS/Manual/f187.htm

Slide credit: F. Durand


http://www.geogr.ku.dk/CHIPS/Manual/f187.htm
http://citeseer.ist.psu.edu/chan01digital.html
http://people.csail.mit.edu/sparis/
http://www.cis.rit.edu/fairchild/PDFs/PRO22.pdf

Start with Gaussian filtering

A Here, input is a step function + noise
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Slide credit: F. Durand



Gaussian filter as weighted average

A Weight of x depends on distance to x

X

Jx)= a f(X,X) 1(X)

output

input

—

Slide credit: F. Durand



The problem of edges

A Her d,( x) ipol |l ute
A ltis too different
Jx)= a  f(xx) | (x)

output

input

—

Slide credit: F. Durand



Principle of Bilateral filtering

[Tomasi and Manduchi 1998]
A Penalty g on the intensity difference

J(X) = k()a f(xx) 9(1()- 1) 1(x)

output — . input

Slide credit: F. Durand




Bilateral ﬁltering [Tomasi and Manduchi 1998]

A Spatial Gaussian f

I(x) =8 F(XX)00- 109 1()

input

output —

Slide credit: F. Durand




Bilateral ﬁltering [Tomasi and Manduchi 1998]

A Spatial Gaussian f
A Gaussian g on the intensity difference

I(X) =i @ f000 90100 - 109)1()

output —

Slide credit: F. Durand



Normalization factor tomasi and Manduchi 1998]

A k(x)= é f(xx) 9(l()- 1(x)
J(X) = k()a fxx) o1()-109) 1(x)

input

output —

Slide credit: F. Durand



