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- Least squares meshes
(Sorkine et al. 2004)

- Laplacian mesh optimization
(Nealen et al. 2006)

- Poisson—based gradident
field (Yu et al. 2004)




=I5

c VT AXA—H Dt R BT

* FACS (Facial Action Coding System)
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Li et al. Construction and optimal search of interpolated motion graphs In: SIGGRAPH2007
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« EEOIRY TV Z T DTERI (v, 1, 20), (2, 32, 22), oo &
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« —fXBVZRER f [ neutral face & fo &S L. 175 B (&
target face fi & fo D= (fi- fo)Z RN THES (1<i<m):
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[#% 2 %R] Direct Manipulation Blendshapes
Lewis, Anjyo IEEE CG&A 2010; Anjyo et al. Journal of Graphics Tools 2012
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Direct Manipulation Blendshapes
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Direct Manipulation Blendshapes
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Anjyo et al. Journal of Graphics Tools, Vol 16 (3) 2012
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Anjyo et al. Journal of Graphics Tools, Vol 16 (3) 2012




Learned Direct Manipulation
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Input animation LDM animation
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Retargeting Facial Animation

Ex. Retargeting Animation:
HEIEDT —A—aVEEILS
BEQDT = A—2aV(TEMT S

i bR REE/MIT Starget® = 3
ZKROH5.
(source — target) @ /JL.Ls
+ (target MIEAI{LIH)

Seol et al. ACM Trans. Graph. 2012 (SIGGRAPH12(C THR)

http://vml.kaist.ac.kr/publication/journal/2012Yeongho TOG.html
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As-Rigid-As-Possible Interpolation : Formulation

By Alexa et al. SIGGRAPH2000
o AJ: &4 (source) & &z (target) DR T — .

« tH7/7: source & target BB Z X — 3>

The source The target




As-Rigid-As-Possible Interpolation (ARAP)

» Step O: Source & target (F=AFEAEIETNTWT, Zh 5 =AM
T D 1XF 1M IE D W T WS (“compatibly triangulated”) & 9 5.

* Step 1: WILDFSNIc=AFEDO7 71 VEfRZKD 3.
* Step2: INTD=ZATRFIDF 7«4 VERICET DI R/
F—EARZERL. TNZRNITBELOB/INRXZKD .

The source The target

As-Rigid-As-Possible Interpolation (ARAP)

® A collection of affine maps
B(t) := {B;(t) € Aff(2) | i€ {1,2,....m}}, (t €R)

® An energy function:
m

= Y EiAi(0).Bi(1)) + Cv1 (£).. ... va(t))
=1

® A;(t): The local homotopy

® B;(1): The linear part of B, (1)

®F;: GL"(2) x GL™(2) = R>o A local error function
®C : (R*)" — R>o A constraint function




Local homotopy in ARAP

® VA € Aff(2), 3!(4,d) € GL(2) x R? such that
A:RQBJZHAQZ—FdeRz,
® Aff(2) 5 A — (4,d) € GL(2) x R?.
® Polar decomposition:
A= RyS, Ry € SO(2), S € Sym™(2)
® [Alexa et al., 00]:
ARG =R (1 — t)I -tS)
det A¥ ()< 0 for some
P T=AENDINID
REnS B RIEEEDYH B

Local homotopy in ARAP

® Polar decomposition:
A= RyS, Ry € SO(2), S € Sym™(2)

® Our local homotopy:
AE(t) := Rygexp (tlog S)

A0

® det AP (t) = (\A2)" >0 and monotone .
® Remark: Well-definedness of log§ - — |~

-

Kaji et al. ACM/Eurographics Symposium on Computer Animation 2012 (SCA12)




Energy Function in ARAP

* [Alexa et al. 00] Cl&. MREERE U TDIHEREZ H#5:
Ef (Ai(t), Bi(t)) = | Ai(t) - Bi®)l7
e [Igarashietal.05] Cld&. MIHd %2 mEDEHZ R 5:

E} (Ai(t), Bi(t)) = 1%15& Z IsRs A; (t)pr, — B; (t)pil|”

Energy Function in ARAP

* [Alexa et al. 00] EIEx(CEH U TIEFARZE TR

Ef (Ai(t), Bi(t)) = | Ai(t) — B:(t)|| 7
* [Igarashi et al. 05] fHUZIRIC D VWTAZE
E} (4:(t), Bi(1)) := ngZ |sRsAi(t)pr, = Bi(t)prl”
- BIREIDEHZHADIEOINLIDLEELLEEINESND
[Kaji et al. 12]: FHUEIBRIC D WVWTARE

Ef* (Ai(t), Bi(t)) := min ||sRsAi(t) — Bi(t)| 7

s,0€R




Demonstration (Video)

Alexa et al. 2000

AAAMLL) |

Kaji et al. 2012

Comparing local error functions:  Efvs EF

1. Local error function (1) (flip)

2. LLocal error function:{2) - (total figure)

3. Local error function (3)  (rotation)




ARAPIC & | 2 HIEREIE

o (FIEMRER) TR/ F—F/IMLEEZ R
o BREIDEERE & R & & DIERE(DFEH) & DxE W2 F] A
ERS
e TS FXBIRIF—DOAREMDIRE IFTESD

e Exponential map D;ERAIC
KBFIc AR Z RS
* IRTTN\DILREZ HEEH

C.EOL>FTYVTICET 2¥FE

P RO 0 — LA T— I DBS5Z S5hic & Eletalis
SHICET 2BERE. /INTA—FIBRTRL, X5
NEHDEEZS EICRET B,

cBEICDOWVWT, EUBEROBEEZY 77 LYRELT
5Z. LYFTYUYITHEDODINGA—Y % HETDEWND
WEEZ <




7L X LDEE

input
/ p T = 7 S Iy = iy
<O> .
A e
= ﬁ = Sun

camera
+ = direction

1 o 1

volume data

NG IS N

photograph

,our system

genetic —,>: m & :_> ran‘|'<ing
> o

algorithms| c2nddate
g parameters i

synthetic image |

& 3

Dobashi et al. ACM TOG Vol 31(6) (SIGGRAPH Asia 2012)
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argmin O :
C

¢ : parameters for rendering synthetic clouds

O : objective function measuring visual difference

FREDEL

synthetic image photograph

argmin O
C

. —
color histograms
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before optimization




after optimization
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input photo

before optimization
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after optimization

input photo
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