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T S ERE(Smoothing) &Il ?

v BHAHETRIE:
I*g=[fOgk-nd,  f,geC ), |-, f(x),g(x)>0.

Convolution Kernel: &

Normalized Convolution:
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v Linear Diffusion (GaussianZ+JL#4): Gabor 1960.

oI(x,t)
——==AI(x,1),
o (x,0)

() =[g,(x=yDI(y)dy,

v Anisotropic (Nonlinear) Diffusion: P. Perona and J. Malik, IEEE PAMI, 1990.

X0 . 2 _ 1 e
7 = dlv(ga (‘VI(X, 8. (}") 272'0'2

v Total Variation: L. Rudin, S. Osher, and E. Fatemi, Physica D, 1992.
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Gaussian Filker <1 [nput 1—) Bilateral Filter
Z(xy)=g,(x-y) . Z(xy) =g, (10 -1(y)e, (x-]|

g.(=e . Intensity (Tonal) g, .4io)
Spatial-Tonal Normalized Convolution: Kernel Kernel
()= [ Z)I(y)dy/ [ Z(xy)dy,
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Z(xy) =g, (I®) - 1(y)g.,(x-¥)

Intensity Kernel
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v BMIZIECTZ DD /NS A—2%5AH: sigmaldGaussianT 1 /LA
LA U/ ERRE x BYIRLEROERILEE. hiFREFLEZL
Iy DRESITRE. Z(x,y)=g,(Ix) - 1(y)Dg, (x-¥)
O/ N ety h Intensity parameter
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v Non-Local (NL-) Means 7 JL4: A. Buades, B. Coll, and J.-M. Morel, 2004.
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D(x.y)= [ g, (Of(x-t)-I(y -0 dt
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2D Imagc Dcnmsmg A. Buades etal. 2004~ .
T TTT—

Images Filter: .
Video Enhancement (3D Image)]
E. Bennett and L.McMillan, 2005.

3D Mesh Smoothmg S. Yoshlzawa etal. 2006
Time-Varying Range g @? @@ @

O. Schall et al. 2006.
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Signal-to-Noise Ratio (SNEL)
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Statistical Analysis of Signal-to-Noise Ratio

v Method Noise: A 1M H ZEBIL-EHE. $5EAET
LW EE o7 =Filterm /4 XD H T, AHNERDHEE
% ;HLTL 3. Signal-to—Noise RatioDZEfEFRIR.

I (X) noisy -7 smoothed ( )

Input Gaussian Medlan Yaroslavsky Bilateral ~NL-Means
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v Gaussian, Anlsotroplc Total Variations.

Noisy Input Gaussian Anisotropic TV1 TV2 TV3

Noisy Input Fourier- DCT- Wavelet Wavelet "liransl?,lion NL-Mean
Wiener Wiener Hard Soft invariant
Wavelet

hard
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v Method Noise: 1(x)—1""(x)

Original Gaussian  Anisotropic TV1 TV2 TV3

Wavelet Wavelet DCT-
Soft Hard Wiener

[Neighborhood NL-Mean
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v Bilateral 74 JLAD{ERL: Ex12.zipA ColorBilateralFilter.cxx
DHIZHEZAAVMFETIAIAEERLELLD.

v Spatial Kernel D1EZE{F Z sigma=10.0. 25.0. Intensity
Kernel DIZEERZEh=1.0 X (BBLEDITL—RT—ILD
BERE)Z0.1,0.2,05&, BEHAHFFEI0TEITLTH
FL&LS(6FEER).
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