| OlIIA % HITIS J1¥ HIAGY BEY |

AES3 J|i HH3E Sae

2014. 02. 14
ol HRFEIYLAAN




N

y" Goal of rendering

Photo -likeimage! ¢ w x 4 4y P E¥ #N
Gouraud shading (1971)
Phong shading (1975)
Ray tracing (1980)
Radiosity (1984)

PhOtOﬂ mappmg (1995) Flat Gouraud Phong

Research issues
Real-time vs. Reality
Computation cost RGPU L1 1t

Super-realistic image



Yy W& Ax b HB (NPR RNon Photorealistic Rendering)

" OAEq A, x, W{ CGv_ L w Gpr,

6 W E> (E &' A w0l s0q - CG O

L v opb s >

[Seo0l3]




y £bp DWsx  E WsAKDHP{ sa
« n (medium) > bl
Painterly, pen & ink, mosaic, watercolor, stippling, cartoon 6

" 3 «n_. X0y e fLEJE

Cartoon [Wang04]



Y £bp D W5«

EwWoAw ppHhB { sa
5

pHB ma3os bl

> 1 . E [Collomosse05]




Lhp D W5«

>A

EwWoAw ppHhB { sa
DHP ma 30> bl
E, o EE

PX_ EfALfwo IUp &1, 3

m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

>A

v, a

— e e A Om—

r
Appearance

Example-based Techniques

Motion
Stylization

‘ 204t ‘

Aparwala'02 [1]

Colomasse’03 [20]

SmIn'0s [142 Color | ‘ Texture |
LLi0s: 10 Reinhard 01 [126 Herzmann01 (58
Wang'08 [155] == 5[:“:7] [

Xiao'09 |185]

Pouli11 [124]

Bousseau07 [10] o
Wang10 [157] Zheo't1 [170]
Kagaya'11 [86]

O'Bonovan'11 [108] Image

T T !
Fill | | FormiShape | ‘ Campaosition ‘ ‘ Hierarchigal
Gooah'02 [41 Sallsbury 06 (125, DeCario 02 (28]

Moul'03 [104]

| ‘Salishury'a7 [130]
O'Donovan'08 [109]

Gooch'D4 [43]
GrubertD8 [45]
Song 08 [144]

Xu'08 [167]

Kyprianidis et al., State o f

Callomosse'03 (16
Half7 48]

Bangham D3 [5]

Zhao'10 [169]

t he

Spatial Domain

—

Outlines

f Stroke-based Rendering for Image Approximation ‘
Brush Stroke Techniques Mosaicking & Tiling Tonal Depiction |
1 " : e
| Local Global ‘ stil ‘ | Animated e, 1
T " ——— Hausner01 [51 Kiein'02 [76] ; 1
- s 1 H Saksbury'sd [128]
User Interaction User-gulded Autamatie 02 [ Smihos [142] Daineron |2é1 :
1 Emphasis Emphasis Daal08 (27] Podersents 23] 1
= = Kang'11 (67 o
Herizmann'01 [56] I Sziranyl01 [150) ‘ 37 Pang/08 [118]
Low Perceptual ! =il asi'05 [31] !
| Level | Measure 1 esee: 16 113 (2 e ) Fausing'ts (39 eisd 1
Haeberl'90 [47) Santella'02 [131]
1 | saisboryss [i28) Automatic I
Salisbury'®7 [130]
Curtis'd? [26] Perceptual
| Goaeh'04 [43] Low Lavel Memeirs Stippling 1
Grubert'08 [45] — - .
1 Lin'10 (88 Collomasse'02 [15] .
Kagaya'i1 [66] Image Video Collamasse'05 [17] Global 1
O'Donovan'11 [108] — " » Shugrina'08 [141]
1 Haggaryo1 (4] LiwinowiczS? (50 08 2 1 1
s o Single Multiple Spatial Structure and
1 (e Y28 i Constraint Spatial Constraint
fays'Da (52]
: Park07 [122] Ulichney 87 [153] [ sieitss [147] | Deussen'00 [30 1
Sziranyi00 [150] L0 [94] o 113 Secord 02 [137]
I Wen'06 [161] Ostromoukhev'd4 [117] Hiller'03 [81]
Ceromoukhoved [114] Seninehtweg 05 (134] 1
I Ostromoukhowss [116] Kopf'0g (78]
Region-based Techniques Mould07 [105) 1
\ Vandernaeghe'07 [154]

Second

Derivative

First
Derivative

Gooch'd [43]
Winnemdiler 08 [164]
Kang 07 [89]

Orzam07 [111]

Kyprianiis OB [82)
Kang 0 [70]
winnemaller11 [183]

Content

Local
Statistics

L
Anisotropic ‘

Diffusion

!
Morphalogical
Filtering

Winnemaller 06 [164]
Kang 07 [69]
any

/OB [38]
Kygrianidis 08 [82]
Kang08 [70]

Paparr07 [118]
syprianils 09 [84]

=

Hyprianidis't1 [81]

' 1
Kyprianidis' 11 (83]

Bousseau 08 (3]
Bousseau 07 [10)
Papari08 [120]
Criminis? 10 [24]

A Ar t o Artisc Styleationfecnigue®

for Images and Video , IEEE TVCG, Vol. 19, No. 5, 2013







Lbhbp D W35« ENPR‘

— Painterly

— Mosaic

— Etc.




y & pXx_  EbBB s

& pXxOq duw> gaA t Lbp!

a PN
Lphp d v> AbbHP n P b

«n> bl, Oy 1T Eq pPe

L p wwA a B
: (x.y)
‘B Jc}
- -Ow
o ol
-4 - N
- f o
- Ay

9

N\

w

f

L.



[Haeberli90]

10



w f L OL 6 =

n> ¢HW P -”W p O dJf >,
PwifLE&EE, T O PO 6

o sy, ; e 1 e 2 e ALY E
WWAOL > pr Ak “Aw wWUAOq X3 L

> bl, WWA ¥

[Litwinowicz97]



[Hertzmann98]

ébpg .
d w? ~




wO3 A7A® P T4 p OwoOy

& Lo £+ A& PXVYE

[Hertzmann98]




y 4L »ope
wwA{ $EDH> N 4+ O+ s
ww A X,

wOz Oy &<Ld{ T4 &1t Oy

WWA> A O3 WYUAwrrP DHP >

[Hertzmann98g]




v=1

u=0 v=()

Texture map

Y Dk + £ w1t J _° [Hertzmann02]




RBF [Hays04]



Canal with Women Washing [, E & p ppB [Leed9]
by Van Gogh (1888)



-"»4dqd ¢ ® -Wu A w0/ jitter 1" -1 k hue/saturation
- T WA T x| e T -Wi A T Ooq T
(L W1 A)

[Hertzmann98]



wwAr LTt

Brush texture Embossing data Brush color Embossed brush : Engraved brush
(Et=1) [Et=-1)

-.,’.r.,.qf«u_,. ) - B %8k e A
e ) J - / b o =2af 3 v
R N A W i 8 ko owon o
PRV Y / 4 w22l EN YD
AN L] - : & & % & Kk 3 9 2 A
4 AR B K B B : k . W ?2Pe% w2
A | Cd { — w @ v =~ koA ez 4n
- =i \ f 5 2 OG-t BV =se
- | I W] e v - & 8 w3y * 4§ A

£, - 7=\ = - P r = ®pd) == §

WwA G PN HL Lig |



N

y 4L » pps
o114 L£pr "k 4 O

~

Saliency> . E DHB

wOg 7% W TP

saliency map [ Hertzmann 01] m€ OJ] Saliency map [ Collomosse 05]

20



q:

QI

= O

([@}5

Qz

>

1TX ML

Orange v

0

nhtr.un e mixture
(u]'p ment

A Sunday Afternoon on the Island of La
Grande Jatte, 1884 R1886, by J. Seraut

nnat! #m pHB [Seo0l(]




5 ¥, ¢
I+ e .'
airs sky 5 &
in ?
rees

oad/building

MV &a . & a L p bHBE _* [Zeng09]

22



B Wsx> 1 L p  3mEn
A ow o FE
Bg' WYUATEOQFEA,Cw,f 6)EF w7
B: Waxp$s A4 [ Rq Bl WoALe
WwA{ yE/T ¢ A aX &1




||' -.-'__..f-'--'ﬂ."

y = P bbb
Bewsx> & »p 3mEn
Paint-on-glass f A{ 3 m<*
DY §84 K4 AT prPwif A

[Nf @O 1 g=Ey S$3)p A1 1 WUAKAI> &1

L p 3mLf _° [Park08]



File Wiew ‘Video Actions ‘Window Display Stroke Tooks  Stroke Actions
"B HQQ @ /00| |o|omwes ik ik S WA
%> StartFrame|1 2 EndFrame|150 2 w Move Strokes Backward 0 & Forward 10 2] +ffs € B B rendersaelzo 2| @

Image Transparency: ] Svstem Stroke Transpacency: ] User Strokes Transpacency:

A

Stroke Optiens | Filing Options | Motion Options | Paper Options

Example Parameters: Quick Filing

sddNew | [ Reploce Selected | [ belete selected | [ Save

Automatic Stroke Options

Brushesfscft.png

Load Texture. [¥] Use color from image?

[ Fil inside?

[ show color shifting and ncise options?

Link Widths
idth: 5 &
E End Widsh: s B

e @ & B & Famendex [0 2 i Transparency: 1m0 2 J




WwAd Gp @ pPX( F) " A= t1gp OF




