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VTIZ 1 BEAVMIADBIR
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* Image Cloning & (3D UWHE DA

PatchMatch: a randomized correspondence algorithm for structural image editing [Barnes SIGGRAPHQ9]
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Fast texture synthesis using tree-structured vector quantization [Wei SIGGRAPHOQ]
http://robburke.net/mle/wang/ >



http://robburke.net/mle/wang/

ADBEEHDBEROFELUE [Kwatra05]
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Texture optimization for example-based synthesis [Kwatra SIGGRAPHO5]



iR USTEICKDEiEIb [Kwatra05]
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Texture optimization for example-based synthesis [Kwatra SIGGRAPHO5]
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X MELB{LE [Simakov08; Wei08]

Completeness I8

D(S,T) = Zminlls—tllz + AZminlls
tcT SCS

scS

Input image Output image

(source)

tcT

Coherence 18
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Inverse texture synthesis [Wei SIGGRAPHO08]

Summarizing Visual Data Using Bidirectional Similarity [Simakov CVPRO§]

1
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Image Summarization
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Inverse texture synthesis [Wei SIGGRAPHO08]
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Image Quilting [Efros01] wbm

Input texture

B1 B2 B1| | B2 B1 | B2
Random placement Neighboring blocks Minimal error
of blocks constrained by overlap boundary cut

Image quilting for texture synthesis and transfer [Efros SIGGRAPHO1]



Image Quilting [Efros01]

overlapping blocks

overlap error
Image quilting for texture synthesis and transfer [Efros SIGGRAPHO1]

vertical boundary

min. error boundary
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Graphcut Textures [Kwatra03]

Graphcut Textures:
Image and Video Synthesis Using Graph Cuts

Overlap

e—> y 1 - Vivek Kwatra
cut Arno Schadl
. Patch o L . Irfan Essa
Patch U Patch = A 2 D = Greg Turk
A B \ Aaron Bobick
3 6

GVU Center / College of Computing
Georgla lnsmute of Technology

gate ; /projects .131 uttextures

https://www.youtube.com/watch?v=Ya6BshBH6G4

« /N FREDOERB/ZLINEG (seam) DETE =,
9“570)H§IJ\73 v FEREE U CREIVE

Graphcut Textures: Image and Video Synthesis Using Graph Cuts [Kwatra SIGGRAPHO03]


https://www.youtube.com/watch?v=Ya6BshBH6G4

Graphcut Textures [Kwatra03]

Graphcut Textures: Image and Video Synthesis Using Graph Cuts [Kwatra SIGGRAPHO03] 1
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* 5x5 DNy FDFED)UD RGB EZHFD i
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SRITZER C H1TF D nearest neighbor MDIEER
= kd-tree [CKDER1E

Y
* kd-tree [ZRITHNDKRE T D EHERED B "
= Principal Component Analysis IC KB RItHIE \w PCAI
X xx :,\. <
X’er’*'xx x

Image analogies [Hertzmann SIGGRAPHO1]
https://www.cs.umd.edu/~mount/ANN/ 17
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Z® 2 : k-coherence [Tong02]
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Synthesis of bidirectional texture functions on arbitrary surfaces [Tong SIGGRAPHO02]
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Z® 2 : k-coherence [Tong02]
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Synthesis of bidirectional texture functions on arbitrary surfaces [Tong SIGGRAPHO02] 19



ANon . PatchMatch [Barnes(09]

PatchMatch: A Randomized
Correspondence Algorithm
for Structural Image Editing

Connelly Barnes’, Eli Shechtman?3,
Adam Finkelstein’, and Dan B Goldman?

'Princeton University
2Adobe Systems
3University of Washington

https://www.youtube.com/watch?v=dgKjs8ZjQNqg

PatchMatch: a randomized correspondence algorithm for structural image editing [Barnes SIGGRAPHQ9]


https://www.youtube.com/watch?v=dgKjs8ZjQNg

ANon . PatchMatch [Barnes09]

« SN NIZN W F CTHEAE

« AF v VDA VIBICVY Y FEEH ]

* Propagation: / /

EBWC\:_J:BW@V v FMREDY vV F 7

LDEBITNIE. ZNEFA B&L; B&

« Random Search:

AENS V5 Ny FER L. — |
BU\EDOHE OHNITIEA (a) Initialization (b) Propagation

(11

. 53

PatchMatch: a randomized correspondence algorithm for structural image editing [Barnes SIGGRAPHQ9]
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(c) Search
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Image completion with structure propagation [Sun SIGGRAPHO05]

23



Image Analogies [HertzmannO1]

A/

[ F2BB I I T IORXAFvERRICKH>TCIYZIalL—+

« 2P TUT— 3

24

Image analogies [Hertzmann SIGGRAPHO1]



Image Analogies — Texture by Numbers

Image analogies [Hertzmann SIGGRAPHO1] 25



Image Analogies — Super Resolution

26

Image analogies [Hertzmann SIGGRAPHO1]
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Frame 43 !
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(a) Input sequence (b) Erasing the occluding person | (c) Spatio-temporal completion
27

Space-time video completion [Wexler CVPR04]



BEEOS Y HAERK [Mohammed09]

SRR

(A) Training (B) Synthesis
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Visio-lization: generating novel facial images [Mohammed SIGGRAPHQ09] 28



A NG R [Risser10]
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ng Structured Image Hybrids [Risser SIGGRAPH10]

Synthesizi



3DCGDIZHLD T A3



-1 X EDOT D AF vERL [Wei01; Turk01]

— RISV TIVR ND BV

« KEBHIICIZ UV parameterization

DETERLUTNDDEEF

Texture synthesis over arbitrary manifold surfaces [Wei SIGGRAPHO01]
Texture synthesis on surfaces [Turk SIGGRAPHO1] 31
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> XYZ EERZH b B RkEDd = e |

» #FEAD Il
» A ABHFEMHENTE. RAFZHE marble(x,y, 2)

= colormap(sin(x + noise(x, y, Z)))

R P T O —FIC L BEBSH
(V1 ZISENS 1 TOBEICIRTE) prgapmns

An image synthesizer [Perlin SIGGRAPH85]
Pyramid-based texture analysis and synthesis [Heeger SIGGRAPH95]
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« 2DhR [Kwatra05] ZISIEZREIC3DICHAR

SN 2 —A

33

Solid texture synthesis from 2d exemplars [Kopf SIGGRAPHO07]



GPUIIFIETICKBDERA VTV Y FERY [Lefebvre05]

« EABZE Z (3 [Kwatra05] & [@hk
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34

Parallel controllable texture synthesis [Lefebvre SIGGRAPHO5]



EMDICHF b UTe A > 5V Y &R [Lefebvre10]

o« {EAED seam ZHIGTE U CHRE. GPUERTIBICEZTENED

By-example Synthesis of Architectural Textures [Lefebvre SIGGRAPH10] =
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O (height field) D& X [ZhouO07]

A-YDRT YT

SpisR

Terrain synthesis from digital elevation models [Zhou TVCGO07] 37



Surface Details D& AKX [Bhat04]

y va A
2 WigU Ry

+ M1 —AICXTLT3DT D XF v ERX
= height field TISVWWZIAERZ D

Geometric texture synthesis by example [Bhat SGP04]



Mesh Quilting [Zhou06]

s =B Xy YV a1lBREEERE D> CEZTEGNED

Mesh quilting for geometric texture synthesis [Zhou SIGGRAPHO06] 3



ANIYDETIVLDOER [Merrell07]

Example-based model synthesis [Merrell 13D07] 40
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Example-based hair geometry synthesis [Wang SIGGRAPH09] 41



mIADBEOER [Ma09]

EBERIREOREIZICTO D C MDNVVEDREZBZT D AF vERX
RENRD BIVEBIEERRT

Motion Field Texture Synthesis

[SIGGRAPH Asia 2009]
Chongyang Ma*# Li-Yi Wei T
Baining Guo¥* Kun Zhou$

“Tsinghua University T Microsoft Research

¥Microsoft Research Asia 3 Zhejiang University

https://www.youtube.com/watch?v=TKOA PBdt30

Motion field texture synthesis [Ma SIGGRAPHAsia09]


https://www.youtube.com/watch?v=TKOA_PBdt30

cEBDaRk [Mal1]
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Discrete Element Textures [Ma SIGGRAPH11] 43
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https://www?2.mta.ac.il/~tal/ImageCompletion/
* http://www.cs.princeton.edu/gfx/pubs/Barnes 2009 PAR/patchmatch-2.1.zip

. M

* https://github.com/haxelion/patchmatch
* http://research.nii.ac.jp/~takayama/cggems12/cggemsi2.zip

« =N
« State of the art in example-based texture synthesis [Wei EGO9STAR]
* Solid-Texture Synthesis; A Survey [Pietroni CGA10]

- B8

« Computer Graphics Gems JP 2012
 Chapter 6: BIZD5DV Y FFOXFvERK

44


http://www2.mta.ac.il/~tal/ImageCompletion/ImageCompletion1.01.zip
http://www.cs.princeton.edu/gfx/pubs/Barnes_2009_PAR/patchmatch-2.1.zip
https://github.com/haxelion/patchmatch
http://research.nii.ac.jp/~takayama/cggems12/cggems12.zip
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(=) VGG : CNN[C K DBEIEHRIZS

224 x224x3 224 X224 x64

Convolutional Neural Network

28 X 28 X 512 TXT X512
F A RS
[ll7><llx,)l 1x1x4096  1x1x 1000

@ convolution+ReLU

max pooling
| fully connected+RelLU

| softmax

https://neurohive.io/en/popular-networks/vgg16/

Very Deep Convolutional Networks for Large-Scale Image Recognition [Simonyan arXiv14] 46


https://neurohive.io/en/popular-networks/vgg16/

(B5=) Neural style transfer

Content https://www.tensorflow.org/tutorials/generative/style transfer

» Gram175l ! VGG CRICS U1 V-DIisEHEDEDBREZXRTI

cHHABEE LT /1M XE&a5%. ZOB L1 VP—D1EEEN Content @&
S8<. D" DZEDGramiTHDStyle@{E DGram1Ti T <EDKLDIC,
DfcksE NEA CmiE1t

A Neural Algorithm of Artistic Style [Gatys arXiv15] 47



https://www.tensorflow.org/tutorials/generative/style_transfer
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Gradient
descent

Texture synthesis using convolutional neural networks [Gatys NIPS15]
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49

Texture synthesis using convolutional neural networks [Gatys NIPS15]
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* Deep learning: a crash course (by Andrew Glassner)
* SIGGRAPH 2018/2019 Courses
* https://dl.acm.org/doi/abs/10.1145/3305366.3328026
* https.//www.youtube.com/watch?v=r00gt-q956l
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https://dl.acm.org/doi/abs/10.1145/3305366.3328026
https://www.youtube.com/watch?v=r0Ogt-q956I

