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Gaussian Filter ML

BRI DEDTILNIE p = (px, py) €EQICRITDERE= I, CZ&9d
- RIZE640X4800D1G. Q= {1, -,640}x{1,---,480}

» INO XD g [CKD Gaussian Filter BAEEOBIE %= GF,[I] TXJI

GF 1] = 2.qea Go(llp —qlD) I
TP Ygea Go(llp —al)
Wp 6o ()

2
* G,;(x) = exp (— x—) € 1 0 D Gaussian Kernel
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Gaussian Filter ML

BRI DEDTILNIE p = (px, py) €EQICRITDERE= I, CZ&9d
- RIZE640X4800D1G. Q= {1, -,640}x{1,---,480}

» INO XD g [CKD Gaussian Filter BAEEOBIE %= GF,[I] TXJI

1
GFollly = - ) Go(llp — al) I
p qgell
Go (%)

* G,;(x) = exp (— —) € 1 0 D Gaussian Kernel
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Gaussian Filter (D% 6o

©G,(30) ~ 0 D> ELDEIRIVBERTED —0 .,

—30 —20 -0 0 o 200 30

2r+1

== ceil(30) CUT 2r+ 1)x(2r+1) @
ATVIVIETEHZRIETE

per-pixel multiplication

http://people.csail.mit.edu/sparis/bf course/



http://people.csail.mit.edu/sparis/bf_course/

Kernel 2 0 'IERICKEV\IH
. ZOEFHETBEBE/HHN B

« AEE : downsample & V&) 0 TEBEIL = upsample

downsamm - - Asample



Detall Extraction & Enhancement

smoothed

detail o enhanced



smoothed detail

detail enhanced



Bilateral Filter [C

LD edge-aware '3Y&1E

* ZDMINTOAS
« 0. EDBILO 1TE ([CRET DB
0. EDTBILD £ (CETDEEILDE

1
BF oy oy 11y = 77 ) 6o 1P = aIDG, (1 = Il
“ ¥ qen
INTCo. =10

o, =128

Oy = 51210



Bilateral Filter MM : Stylization

Real-time video abstraction [Winnemoller SIGGRAPHO06] "



Bilateral Filter DA : Tone Mapping

e 24bit DS —EBHIEDE D DEE : 1~255

» IRERTERDICDESDEHA - 1~10°

 High Dynamic Range B
- BIBAIZZE A TRF I D C CaTAlOEE

<

RUEYisE RUVEYIsE

https://en.wikipedia.org/wiki/Tone_mapping
Fast bilateral filtering for the display of high-dynamic-range images [Durand SIGGRAPHO02]



https://en.wikipedia.org/wiki/Tone_mapping

Bilateral Filter MDA - Tone Mapping

HDR @&

VaLlE (X - X7)

R . L&

“ Bilateral Filter

e

https://en.wikipedia.org/wiki/Tone_mapping : .
Fast bilateral filtering for the display of high-dynamic-range images [Durand SIGGRAPHO02] detail Z1®D 13
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Bilateral Filter [CXT I DED—DOMNDED
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* Bilateral Filter D&M (. 1 FEND H)U = exp| ————5— | exp >
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Bilateral Grid [Paris06; ChenQ7]

3D IR L% (XEERE, YEELZ, 1B7E) & LTES L
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05 & op DARENEE, EBHDREEZEITED P 518X HMERE
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MAW\J\' create ) S

>
X

bf(7)

slice

Ll
X

; +——— space —>
(a) input 1D image (b) grid created from 1D image (c) filtered grid and slicing image (d) filtered 1D image

A Fast Approximation of the Bilateral Filter using a Signal Processing Approach [Paris ECCV06]

Real-time edge-aware image processing with the bilateral grid [Chen SIGGRAPH07] 16
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« BRRISIEINTT © Edit Propagation, Matting, Segmentation
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= VN
-

» Bilateral Grid =°C
Laplace D2\ ZEE<

mouse clicks

Real-time edge-aware image processing with the bilateral grid [Chen SIGGRAPH07] 1

=V



BHEEEENT UICBH Y Y TDER

Hermite RBF T [Ijiri13]
RBF C#@f& [Li10] (B89 : CT volume MDBIFDE)
(QE],J 1%8:.@]@@%}%7% @ Eurographics 2013

N
’
£
. ¥ .

May 6-10, Girona (Spain)

Bilateral Hermite Radial Basis Functions for
Contour-based Volume Segmentation

T. Ijiri', S. Yoshizawa', Y. Sato’, M. Ito?, H. Yokota'
'RIKEN, “National Cancer Center Hospital East

https://www.youtube.com/watch?v=mL6ig OaQAA

Instant Propagation of Sparse Edits on Images and Videos [Li PG10]

Bilateral Hermite Radial Basis Functions for Contour-based Volume Segmentation [ljiri EG13] 18


https://www.youtube.com/watch?v=mL6ig_OaQAA

. Joint (Cross) Bilateral Filter
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Bilateral Filter D5
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Digital Photography with Flash and No-Flash Image Pairs [Petschnigg SIGGRAPHO04]
Flash Photography Enhancement via Intrinsic Relighting [Eisemann SIGGRAPHO04]



Bilateral Filter M¥45E . Non-Local Means Filter

Noisy input’ Bilateral NL Means

A non local algorithm for image denoising [Buades CVPR05]
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Bilateral Filter®¥i5k * Rolling Guidance Filter

@& | | Original

Original Input

4l . P
. P .
3 Gaussian

Inph Adance

Joint Bilateral Filter

\ f Output

Bilateral Rolling Guidance
Rolling Guidance Filter [Zhang,Shen,Xu,Jia,ECCV14] 2
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>4 Source BI{& % Dest. BI{R/\i&EA

Source

-

BRI LES BR=EEIHLUTHD Gradient-domain RLIE

Poisson image editing [Perez SIGGRAPHO03]

Gradient Domain Manipulation Techniques in Vision and Graphics [Agrawal ICCV07 Course] 23
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Gradient-domain QLI

24

Efficient gradient-domain compositing using quadtrees [Agarwala SIGGRAPHO07]
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(a) Source patch

Coordinates for
Instant Image Cloning

« T UDUIRBREFHDT
T Laplace B2 &f#<

Zeev Farbman

Gil Hoffer
 Mean Value Coordinates A(x) tan(oy_; /2) + tan(ay; /2) Yaron Lipman
[ = \ i aniel Cohen-Or
75:;' U \Eﬁﬁﬁﬁﬂ;\{ [pi — x| Dani Lischinski
m—1
f(x) = Ai(x - ACM Transactions on Graphics
f(x) i;) i(x)f(pi) (Proceedings of ACM SIGGRAPH 2009)

Mean value coordinates [Floater CAGDO03]
Coordinates for instant image cloning [Farbman SIGGRAPHO09] https://www.youtube.com/watch?v=AXvPeuc-wRw



https://www.youtube.com/watch?v=AXvPeuc-wRw
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BHU/% cloning IMAND gradient-domain AL
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BHE7S cloning UARD gradient-domain ALE

Find { f; } that minimize
, A—-YNDSZICBERDE {g;} IC
E(fi — fi-1— 9:) BN EDRDISEBE f Z2KDD

l
subject to: faq = f*laa




1D Dina 2D Diza

Find { f; } that minimize Find f(x,y) that minimizes
> (i~ i — 9 | 1vfey - gl
i (x,y)eq
subject to: flaa = f*laa subject to: flaan = f*laq

]

Solve Poisson equation:

 Gradient-domain B{ZWNIBOEA :

- EBEFICS 2 ZEIEDR
RO R)IB g ICBRBANEEDELDE Af =V-g
B f Z. Poisson DN 2R\ TKDHD subject to: flaq = f*laq




Target gradient (DS A 73 . Mixing Gradients

* Source DJfigE Dest. LD ODHBAETVNHZEED
> Y1B/3E Dl clone &N/

Poisson image editing [Perez SIGGRAPHO03] o



Target gradient (D5 A 737 . Edge Brush

s AR o oD ZDE— L. A OIS0 > CRED{TIT

« GPU E=23E® Poisson solver [C&Rk > T P)LY 1 LABME

After

Before

: 2v=9MGjrsPzFc4
Real-time gradient-domain painting [McCann SIGGRAPHO8] https://www.youtube.com/watch?v=9 3'2r5 zkc
http://graphics.cs.cmu.edu/projects/gradient-paint/



http://graphics.cs.cmu.edu/projects/gradient-paint/
https://www.youtube.com/watch?v=9MGjrsPzFc4

Target gradient M5

L 4 Mt

EIREAFEAN CTOHBNE * TR

=» Local Tone Mapping

Poisson image editing [Perez SIGGRAPHO03]

5 1 75D gradient &R

Ty IRBSNIEHPAMSNTIEIEOICTD
=>» Stylization

33
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Gradient-domain FZIRANLIE

Find { v; } that minimize

Poisson 321\

FEARDIDA kL L =9

12
wiil|vi — v —&g||” |> BEoE

(i,j)EE

subjectto: v, = v;,c € I

N DA DIERDIIEHIHY
> BRFEM

Mesh editing with poisson-based gradient field manipulation [Yu SIGGRAPH04]
Laplacian surface editing [Sorkine SGP04]

Interfaces and algorithms for the creation, modification, and optimization of surface meshes [Nealen PhD07] 35
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» Local-global &2:@&1577)L J') X/ [Sorkine07]

* Local step: [EREEZEZEE U. As-Rigid-As-Possible
SVD CBEPABIEOOEsAETE Surface Modeling

Olga Sorkine Marc Alexa

» Global step: BPAEIEOOEREBTE L. TU Berlin
Poisson JOR2T\ 2 Az 0 \ Cla R EEIZ 2 B Fh -

On linear variational surface deformation methods [Botsch TVCGO08]

.. . . ) https: .youtube. tch?v=ItX-qUjbkd
As-rigid-as-possible surface modeling [Sorkine SGP07] ps.//www.youtube.com/watch fv=IX-qUjbrde



https://www.youtube.com/watch?v=ltX-qUjbkdc
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GeoBrush: Interactive Mesh Geometry Cloning [Takayama EG11]

GeoBrush:

Interactive Mesh Geometry Cloning

Kenshi Takay.lma 4

Ryan SthDldt
Karan Singh’

Takeo Igarashi'
Tamy Boubekeur

Olga Sorkine”

1 . . -

The University of Tokyo
New York University
University of Toronto

*Telecom ParisTech - CNRS LTCI

https://www.youtube.com/watch?v=FPsccn gG8E
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https://www.youtube.com/watch?v=FPsccn_gG8E

