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® BEBZEILR—~EEIHNIL,
@ Morphing-Texture Synthesis-
Inpainting

@ EMRIEHE.

F1ELR—FDFEAZIYITKRTIZELN.
EE2E DL R—k &S B (6/17) % TN TH A lE>T—p(™h)

Shin Yoshizawz;: shin@riken.jp . —rn
158 : 3T R A CERERE
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% ark(Image Synthesis)

v %’Eﬁl(ili%l‘ﬁf@) BOoHLWEBREERT HE.
KEZETEIIDBREFELLVERERERD.
Alpha—Blending.
Dissolve.
Image Morphing. fili )

Pixel Transfer.
Image Analogy.

Inpainting. D—‘l
g(i.j)
——0

etc. AR /;l\—
/XIEI LARE : Ne oA

Poisson Image Editing.

HhEER

ADES2 oG ARTSBE
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B
v BOFEY: I"(x) = (x)+1,(x)/2

Shin Yoshizawa: shin@riken.jp

BRZE{EO SR : T-1*LIL2(Dissolve)
V' BEAE (Alpha)Z RS AN ZE b ($R F2 48 E10.0~1.0):

A" (x) = t4,(x) + (1 - 1) Ay(x), 0<t<l.
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E—"7+>/7(Morphing)
v IRGE B TIXAEL)D 1 - 4 E.

Shin Yoshizawa: shin@riken.jp
E—"74>%7 (Morphing)2

Vv BHABRIEDT VIV DR TIIMAED T -6
D eEeA VAR

HifiAlpha—
Blending

FELL

BifiAlpha—
Blending

Shin Yoshizawa: shin@riken.jp

E—71-/7(Morphing)2

R G = DAVE AL : F R VB R + 3 AT (7.
2. BT ZER.(Local Warping): fiIESH .
3. ZORXT 4% JLT(Cross—Dissolve).

®

Shin Yoshizawa: shin@riken.jp

FHR 2R

v Y27 $EEEhE . Ay (VoronoiX]/Delaunay
= AR ENE: Delaunay =252 E L VoronoiX ) J*T.
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BPRIEERZ (Local Warping) 1

v E-EREEERAVS: 774/2“}@'2 RTSA M. E
IDEEAR, —RRIEEIDEE

. RBF (Radial Basis Function)Zf

ara(0,0.0,) " area00.0.)

= N s ’ _
q N\ X X =, 0V, +wl)
N \ B
v \\ 0.P) ), aralQOP) ) , arca(@.0.)
0.0)%
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BrRiZEfz (Local Warping)2

v El-HREEERVS T ER RTSAUBEE
IDERE, —fi%{EZE D EE4Z, RBF (Radial Basis Function)Z
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BrRiZEfz (Local Warping)3

v LR EEEERWND T IO E . RTSA UMM B
IR, —ﬁﬂtE'L\r—ﬂ’L, RBF (Radial Basis Functlon)'—i‘?

o b
% Ty
| y=Ax+t @

pzmpLragoBREERY
EREEE>TREGM). 1

T
x=A'(y-1)

Control Poygon ~<*

Shin Yoshizawa: shin@riken.jp
BPRiZEfZ (Local Warping)4

v El-HREEERVS T ER RTSAUBEE
IDEERZ  — %ML E D EEFZ ., RBF (Radial Basis Function)Z

isild , CGF 1995,

v RBFGRILDEFEHY) (EHFbH LA
VoM TVWST—4HA, RT54
VB EDERERELEANTETF
PAYTABNBEL. BIROEEY
DFIEAEELL.
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70RT-1*LIL2(Cross-Dissolve) ]
v BHERIC *‘J'é‘éa’kﬁ/‘f‘*%0374v}l/7€n+§'é'é$

Shin Yoshizawa: shin@riken.jp
#70RTF1*/IL2(Cross-Dissolve)2

———
@@@aaa
O Q @ Q d @ v @

v DMKRDE—T1> a

J4HCGTIEHS.

Shin Yoshizawa: shin@riken.jp
71 ILZFORBOIIEERHEHESET

v BIZIETRRERER
-  IVRX(Emboss) : & PHEE ITXF ARG T FER
YIZF5mI.

w o 85EEEw
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727 Gt BREBR AR
v IRAYFREMEEGRZRAVNVTHRBELZTERT 5F
AER.
- 72’70)%5@75\%0)&%&%%%L‘é?‘:‘iii%ﬁ)%;.
- FREEH O

| Y X UERDER

Ef§1

'Shin Yoshizawa: S"'"@;;q(ﬁﬂmm)ﬁﬁim '

v TRYEHRIEEEMEEEE. /A7 ¥—. ¥=aTF )L,
¥ B &f(Interactive) FE THEAK.
- B£E 8@MEEHE : KiE2OD {1k, Snake (Active Contour),
Graph Cuts, Mean Shift, Water Shed (Region Growing)%.

< X JER
Efg2
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
724 it B Rk 2 724 bt B A3

v YAVERIFEEBEEEH, /ATF— 7227, v RAVERIFEEEEEE, JATF— 7=aT )L,

4 B &(Interactive) F THERK. F BE(Interactive) ETHERK.

- B3 *—(Chromakey): ﬁﬁmﬁbxbvxaéimiéi - A EPMROL—H—AU8592 3V TIYRIZER.

- TLE.BEZEOEREMR. - EXRMT LTI LIFEBEBOREHME AL, HMHED/

- R EEAX. TR

FA—BOMREMEEI—F—NERDHE

Yo et

Magic Wand

) T i and
. H. Yokota PG 10
| : -~ ©. Rother ot a,
SIGGRAPH, 2004

et igent Scissors Bayes Matte Knockout 2 Graph cut GrabCut

Xt
-
g ;
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Inpainting -Hole Filling

v YRVRNEOEBREBEERT HF.
- AYOERIEE .

- Texture& fl: Pixel/Texture Transfer, Image Completlon

Shin Yoshizawa: shin@riken.jp

##HR3IC & SInpainting

V' I &Blnpaintingld., (FEAEDH
BEHMBEOA BB CTEFRCTzOM |
WBIEIICEZZA . KELTRITIE
TEARGHER.

v BEIEE + Textured

D

+Texture
S $~ X
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TextureS Bk

v BEZOoN-EREREEOLSE:
- BREHRLLZTEHIEHL.
~- TextureMEMNY(EA—)E R

near-stochastic | stochastic

Shin Yoshizawa: shin@riken.jp

Pixel TransferlC&dlnpainting

v EERMSEITLSE R TextureZ > TLS.
- BFiWindow T/ SF—2 F 1R FR - WindowH 1 X[ZIKRTE.
- ERKERIIFEE CTERLTE EEEONRERMHES.
- RNEIRNEEBEDHDIEBNE

i L]
BB

<—m M L]

©. Hoiem, Univ. linis

Shin Yoshizawa: shin@riken.jp

Pixel TransferlCddlnpainting2

Hack

Input texture

81 82 81 | |82

81 |az

Random placement
s

Neighboring blocks
constrained by overlap

Minimal error
boundary cut

overlap error

4

min. error boundary

Shin Yoshizawa: shin@riken.jp
Pixel TransferiC&BInpainting3

©0. Holem, Univ. lincis. ’ R

AnEE rf
<—m %i.

Shin Yoshizawa: shin@riken.jp

Pixel TransferlC&dInpainting4

V' ##H 5} (Extrapolation)®, R U /R IE TR AE

€0 Holem, Univ. linois.

Shin Yoshizawa: shin@riken.jp

Pixel TransferlC&dInpainting5

Feiting by I Snthe T
bo

|
o

W ow e
W owom s
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Shape Completion
v CG: DR~ DIE .

O
L

Shin Yoshizawa: shin@riken.jp

Image Analogy/Example-based

O, Hertzmann ot ., SIGGRAPH 2001

AN

source texture

target image

correspondence maps

Shin Yoshizawa: shin@riken.jp

Image Analogy2
Vv BIRECIEHEIC K SERIRE - AR RIEBIXFECELRER.

©0. Holem, Uni. lincss
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Image Analogy3

O, Hetzmann et . SIGGRAPH 2001

v BRI TV RLIEAETBE |

Filtered source (1)

6)

Unfiltered

Filtered target (13)

Shin Yoshizawa: shin@riken.jp

Image Analogy4
V BRI T4ILZIENTEE !

Unfiltered source (A) Filtered source (A)  Unfiltered target (B)

S T

' @ N, /

Filtered source (A

O, Hertzmann ot ., SIGGRAPH 2001

‘)

Filtered target (B)

|Bu

B,I@

y

E

target (B)

Filtered target (B

Shin Yoshizawa: shin@riken.jp

Image Analogy5

V' BRRIETAILALERAVATHE !

O, Hertzmann et ., SIGGRAPH 2001

‘)

P
?
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Image Analogy7
Example-based Painting:

Image Analogyb

i m

Unfiltered source () Filtered source (A')
)

Uniiltered Target (1

?

Results (B') .

Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
Image Analogy7?ILINIZ L Image Analogy7’ILO1I1ZL2
INGA—B(WindowH A X): r>=2.  comomercusossan o v 2% [XANN (Approximate Nearest Neighbor)5 475
)EES.
? v ANNIETS5—GRE)E 5L CTEEITnRITT LR D
: > EY—F.
ot 185 A—B(ANNError): E>=1.0.
Ay A B B Ay Ap
B, [E Y 4 , =], [E
CREATEIMAGEANALOGY(A. A, B) Eos
@ 1 Compute Gaussian pyramids for (A. A, B) @ CREATEIMAGEANALOGY(A, A,
%}) ‘3 2 Compute features for (A, A". B) %}) S 1 Compute Gaussian pyramids for (A, A", B)
P 3 Initialize search structures P 2 Compute features for (A, A". B)
for ( — L o
|B,, I IB;I g 0rf[or eaocktlopixel q € B}, in scan-line order - By - Bi ?1 LZL";'EEOS?JC: e
@ B, @ B; 6 p — BESTMATCH(A,A'. B.B',s.(,q) @ B, @ B; 5 for each pixel g € By, in scan-line order
7 Bl’((q)) — Al(p) g Z/ZJ)BES;\(IF;WH(A A.B.B'.s.(.q)
8 si(q) —p \d) — A
|||t G| | F 1L
return B]

Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp
Image Analogy7?ILON|RL3 ‘B8 :Image AnalogyB{E-THEFS !

v' Best Approximate Matchld | m |, www.riken jp/brict/Yoshizawa/Lectures/Ex05.zip
Window D HZ2MD LE55R 4, A www.riken jp/brict/Yoshizawa/Lectures/Lec08.pdf

AR LDOFH S ZAGE. -
- HYZREE: P LOEEISHY %5\/’ :b
AP TEAER}TTHET S

BREERETERIMLOIER. 3,,, B B;, B Image Anangy'C~‘7»r)l/5l'J>7°:

v' Best Coherence Matchld 1. EXO5RICAESN:TOJSLEEHFNLTHS.
TextureDESEEMLRL ¢ EH ¢ B 2. ExO5MMEE% AL Timage Analogyl=& 5 4
TEECERSNI-ERD BI4NER T IMBELTHS.

ST BEZFRTH—F.  BesnMacu(AA.B.B.s.(.q) s HLWTIALAYS T EEZ THES !

- TextureDES B 1 p,pp — BESTAPPROXMATCH(A, A", B, N'. (. q)
DESIEEBRTLHE 2 o — BESTCOHERENCEMATCH(A, A, B N'.5. (. q)

31354~ SEKRECT B, 3 dapp — || Fie(Papp) = Fe(9)|

= RELTEDEALA FZIFUDEE 4 deoh — Fulpeon) — Fila) — ) SE (A °__ R S

BIIRBENGLDTIEE. 2 if d;'.:,,id:::(l-z‘ L?.v) ;OD,E;_EI?I%SIEIP#’\ I‘O)le\;\ﬁ‘tio)_c
INTA—A(TextureE): k>=0. - J—— TEsR > TLZE L Ma—p(M)q

else return p,,,
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B ANNOD LA 1L

www.rikenjp/brict/Yoshizawa/Lectures/Ex05.zip
www.riken,jp/brict/Yoshizawa/Lectures/Lec10.pdf

FFIELHIZ, ANNZI /RS ILT B,
1. Ex05.zipZ#REd 5.

2. Ex05W(Zann_1.1.2.ziph% 5N TEXOSATERT S
3. IHERTEx05/ann_1.1.21IZA%. LLETRIMTIZE
BALTL =5, Ted ~/Desktop/Ex05/ann_1.1.2].

4. AVITAFXL—2aVFEITIL.DEICIHKRT
'sh Make-config| CT2—%—.

5. AN ILT B5.D#%IZHHK Tlmake linux-g++ ] &$T
HIAH I A—F—%#HF .Ex05/ann_1.1.2/libDTFIZ
lIbANN.ah H SR AL X AL T,

Shin Yoshizawa: shin@riken.jp
H3:Ex05MOHIER

www.rikenjp/brict/Yoshizawa/Lectures/Ex05.zip
www.riken,jp/brict/Yoshizawa/Lectures/Lec08.pdf

ExO5ARMERBA : >/ 1 JLIdIRER Tlmake | Makefile
v ImageAnalogyClass.h: Image Analogy® A {k.
Colorimage.h: h5—E& IS X.
GaussianPyramid.h: 9 RESIYRISR.
v Image Analogy& (FBARALT 7ML

Image Analogy® A HEHEZEERT I ILATHEIAVE —
J74)L:Gauss.h: H I RE;B{LF. fastgb.h &
gaussfgt1D.h:BERI VO REI(ILE—H.
BIEETIZEo=T74)L:Simplelmage.h(E& S5 X).
otsu.h(K:ZD ZfE1k). ppmio.h(HS5—EEAH 1),
thinning.h(#E#R1k).

Shin Yoshizawa: shin@riken.jp

A& :Image Analogy &SRR\ 77TIL

v F£F1L. Image Analogy& (ZEEBEFRZEWNTRY S LS. f2F2L.
hoDTF05 5 L%EFEZIEImage AnalogylZ A & B EEE

%ﬁl:ﬂiﬁ}zﬁ!ﬁ& Run_Smoothing.sh, Run_EdgePreserving.sh, Run_EdgeThinning.sh.

v EdgeThinning.cxx: Ty i E BEI§ (A ER5RE = GradientN I k)L
DRES)ETYSOMRILEGREH NTHT0T S5 L:5I1%3:
EdgeThlnnmg )>7J ppm ATy HIERIE.ppm H HEREER.ppm

Ty R B I//ﬁﬁf‘i{%

Shin Yoshizawa: shin@riken.jp

i® & :Image Analogy &SRR\ 77TIL

v Smoothing.cxx:H I R FBILERITTHTOI 5 L:5IHS:
Smoothing A 71.ppm H H1.ppm F;B1EE & (double)
FRIEESD/NTA—2IF0LY KELELH2.0~20.0<5NMNEAH.

v EdgePreservingFilter.cxx: Ty RTFFBLERTT: 5183
EdgePreservingFilter A 1.ppm i :1.ppm Ty D KEE(double)
TP DRES/INTA—RIF0KY KELLEE0.5~2.0HLHEAM.

EdgePreservingFilter, 1.0 Smoothing, 5.0

'Shin Yoshizawa: shin@riken.jp
‘B : Texture Transfer

v Image Analogy% FAL\CTexture Transfer& %173 5704 S5 A:
5% 8

TextureTransfer A JE{&A.ppm A FEHEA .ppm A HEEB.ppm 5
BB’ .ppm Texture Ek(double>=0.0) ANN& 2 (double>=1.0) Window
4% (int>=2) Blending(1.0>=double>=0.0, /T E{& &)

- sh Run_TextureTransfer.sh CHE{Tal§E
Ay A i
E e

>
!

Shin Yoshizawa: shin@riken.jp
A8 :Texture by Numbers

v Image Analogy% Bl TTexture by Numbersz 317947045
L5 i
TextureByNumbers A FIEH&A.ppm A DEIEA .ppm A AEHEB.ppm
H HiE%B’ . ppm Texture Ek(double>=0.0) ANNZRZ (double>=1.0)
Window & (int>=2)

sh Run_TextureByNumbers.shCHE{THE| EITHER.

L

|Bu

B,l@

| P

E
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B Artistic Filters

ImageAnalogy’éﬁﬁL\‘Cﬁ"z&AmsUc?»{}L@’é%ﬁ 1% 7
AttisticFilter A AE&A.ppm A ABEEA . ppm A NEEB.ppm HHE
4B’.ppm Texture Ek(double>=0.0) ANNZ22 (double>=1.0) Window
RE(int>=2)
sh Run_AtrtisticFilter.sh, sh Run_Etc1~3.sh, sh
Run_Smoothing_Sharpning.sh Tt 34T Al 4

B, By

>
!

L

|Bu

B s [ @\

Shin Yoshizawa: shin@riken.jp
B z1LOK8

v IHRICTIsh L z)LRYY TR
£ .shITRIT, I/ )L+ X
T+RRODIATEHNENTHS.
Run_TextureTransfer.sh: 588580 T

DRFv—ETIRFY—EE
1,3,5,7,9N AIEETELT.

Shin Yoshizawa: shin@riken.jp
i :Run_TextureByNumbers.sh

Shin Yoshizawa: shin@riken.jp

@32 :Run_Smoothing Sharpning.sh

Shin Yoshizawa: shin@riken.jp

iR :Run ArtisticFilter.sh

Shin Yoshizawa: shin@riken.jp

a2 :Run ArtisticFilter.sh

v TORFr—EDEL: 6TEEET.
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%53 : Run_ArtisticFilter sh

v WindowZE0ELV: 2FEFEEIT. T =S ANNBEE(LILT

1000.0T%X47, 1.0I<#(F
NITHREEAERIZD, 5 E
B A K B+ 57 ~ B
AL DA REEHY!

Shin Yoshizawa: shin@riken.jp
#®2:Run Etcl.sh

v ArtisticFilterIZEdgeThinning®D H h(T v sk E)EE o1 #ER.

Shin Yoshizawa: shin@riken.jp

‘=B :Run Etc2.sh

Shin Yoshizawa: shin@riken.jp

‘=8 :Run Etc3.sh

v HIERIDILEHR
Ah—

Shin Yoshizawa: shin@riken.jp

‘=8 :Run Etc3.sh

v KFEERIILEER

Ah—

RSN ERDLTHES !

iHRIZTlsh L z)LRYY T4 .sh]
v Run_AtrtisticFilter.sh
v Run_EdgePreserving.sh
v Run_EdgeThinning.sh
v Run_Smoothing.sh
v Run_Smoothing_Sharpning.sh
v Run_TextureTransfer.sh
v Run_TextureByNumbers.sh
v Run_Etc1.sh
v Run_Etc2.sh
v Run_Etc3.sh

10



T URE SR PIIMEEATHES |

Run_TextureByNumbers.sh&{f> T T OEHRIZHRL
TRELTHELD!

Shin Yoshizawa: shin@riken.jp

AB: AR THUNT 77N E-THES |
Run_ArtisticFilter.sh&{# > TUT D EEDFRIZEH 52 D

FVOFILDITHREREBLTHELD!
— " ; : @
! £
1=

EEAAADESY (X [
IERILTHENES A ! /i

B @'% Evb: #BER-TI1HRAELY
» EREERET DL ?
B,, B ; ===

5

Shin Yoshizawa: shin@riken.jp
KBOTE @

www.riken_jp/brict/Yoshizawa/Lectures/index.html

@ EEE - InpaintingZ D2
@ EE: EREH-SK.
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