
• !Image!processing!tasks!such!as!denoising,!smoothing,!!
!!!and!fusion!with!image!context!properly!preserved.!
• !Edge<preserving!filters!

<!Avoid!blending!the!characteris@cs!of!adjacent!image!regions.!
!

• !Image!smoothing!!

• !Image!denoising:!images!with!Gaussian!white!noise!(σ=0.05)!
!

!
!
• !Flash!/!no<flash!image!denoising!
• !!
!!

Original Image Propagation Filter
w = 10, �r = 60

Guided Filter 
w = 10, � = 602

Geodesic Filter
w = 10, �r = 60

Bilateral Filter
w = 10, �s = 10, �r = 60

• Main%idea:!
<!Filter!weight!!!!!!!!!as!the!probability!of!pixel!!!!related!to!!!.!

!

• Defini*on%in%1D%(by%Bayes’%rule):!!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!!!!!!adjacent!photometric!rela@onship!!!!!!!!photometric!rela@onship!
!!!!<!In!other!words,!
!
!!!!<!For!simplicity,!we!have!
!

• For%filtering%in%2D%(i.e.,%images):!
<!Use!predefined!filtering!paNerns!(see!below)!instead!of!
determining!the!shortest!path!between!pixels!!!!and!!.!
<!Filter!weights!can!be!reused!(i.e.,!propagated).!
<!Parallel!processing!and!early!termina@on!for!speedup.!
!

• Theore*cal%supports:!
<!Robust!es@ma@on!
<!Belief!propaga@on!

• !General!formula@on!for!image!filtering!

• !Bilateral!filter!
!

• !Geodesic!filter!
!

!
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(b) Result (geodesic)

(c) Result (bilateral)

(d) Result (ours)(a) Weights of different filters
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Propaga*on%Filter% Applica*ons%

Geodesic Filter
w = 5, �r = 40

Original Image Bilateral Filter
�s = 5, �r = 40

Propagation Filter
w = 5, �r = 40

Propagation Filter
w = 10, �r = 40

Geodesic Filter
w = 10, �r = 40

Bilateral Filter
�s = 10, �r = 40
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t related to s := (t�1 related to s) ^ (It ⇡ It�1) ^ (It ⇡ Is)


