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v BHRAHETERIE:
f*g = j fg(x-0dt, f,geC™(R), |- oo, f(x),g(x) 0.
N Y % Normalized Convolution:
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v Linear Diffusion (Gaussian74JL43): Gabor 1960.

aI(x,1)

ot

v (x) = [ g,(1x=y DI(y)dy,

=AIl(x,1),

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

51(6’; D _ div(g, (VIO IVI(x.0), 2.0 =>- o

v Total Variation: L. Rudin, S. Osher, and E. Fatemi, PhyS|ca D, 1992.
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Gausslan Filter <1 |nput ) Bilateral Filter
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v BHIIZIELTZDD/ATA—2%FREN: sigmaldGaussianZ 4 JLA 40 . R
HRER TR (U NSRS x BYUELE SRR, hiEEELEL v BEEAA

TP ORESITKT. Z(x,y)=g,(Ix)-1(y)Dg, (x-¥)
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[c] 917 1 v 2 (2E)

Z(x,y) = g, (10 - 1)) g, (x-y)

[d/S1 57507 1 0% (1@)

[e] /5157507 15 (2E)
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v Non-Local (NL-) Means 7 JL: A. Buades, B. Coll, and J.-M. Morel, 2004.
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Z(x,y) = g, (Distance(X,Y)) = g,(D(x, y)?),

D(xy) = [ g, ®)[(x—t)=I(y—b) dt
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Z(x,y)= gh(D(X’y)z ),

D(x,y)= [ g, O (x-O)-I(y -t dt
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Z(xy) = g,(D(x,y)g, (x-¥),
D(x,y) =[1(x)-1(y)|
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2D Imagc Dcnolsmg A. Buades etal. 2004~

Yz % i (i %
3D Mesh Smoothing' S. Yoshizawa et al. 2006.
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Time-Varying Range
Images Filter:

O. Schall et al. 2006A

Video Enhancement (3D Image)|
E. Bennett and L.McMillan, 2005.
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Statistical Analysis of Signal-to-Noise Ratio

v Method Noise: A 1M H ZEBIL-EHE. $5EAHET
LN EE o7 =Filtern /A XD H T, ANERDEE
% ;HLTL\ 3. Signal-to—Noise RatioDZEfEFRIR.

I (X) noisy -7 smoothed ( )

Input Gaussian Median Yaroslavsky Bilateral =~ NL-Means
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v Gaussian, Anisotropic, Total Variations.

AL as/

Noisy Input Gaussian Anisotropic TV3 NL-Mean

v Wiener Filters, Wavelet thresholds

Translation N _Mean

Noisy Input ~ Fourier- DCT- Wavelet ~ Wavelet ~11ansta
Wiener Wiener Hard Soft invariant
Wavelet
hard
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v Method Noise: (x)—1""(x)

Original Gaussian  Anisotropic TV1 TV2 TV3

Wavelet Wavelet - NL-Mean
Soft Hard Wiener

[Neighborhood
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v Bilateral 74 )LAD YEF: Ex12.zipA ColorBilateralFilter.cxx
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v Spatial Kernel D124 {7 £ sigma=10.0, 25.0, Intensity
Kernel DIZERZEN=1.0 X (BHEEED T L—X5—)L D
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