Announcements

* Next class: games (James Kuffner)

 Last class: Image based rendering + demos
of other graphics classes




Character Animation




Advantages & Disadvantages

Key Framing

e Low level control
e A |ot of manual labor
e EXperienced user

Motion Capture
e Realistic human performance

e Hard to modify and generalize

Constrained Optimization

e High level control

e Little manual labor
e Easy for a naive user




Create animation from simple input
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Problem Definition



static dynamic  finite



Pictures, Videos, Video Texture

Infinite dynamic



Application



Find Good Transitions

Random Play User Control










Mewing Transition
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Preserving cdynarmics






Preserving dynarmics







No Dead Encds
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renclering



renclering (conidl..)




results (conidl..)



results (conidl..)



results (conidl..)



results (conidl..)



results (conidl..)



reglon-nased analysls



reglon-pased analysis (conid..)



reglon-pased analysis (conid..)



\V1cleo-nased anlrneton



V1cleo sprite exiraction




Video sprite result



V1cleo sprite conirol

vector to
mouse pointer

velocity vector



|nieractlve flsn



Vidleo sprite example
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Chnaracter Animetion From Video

Arno Schiodl 2nd Irfen Essa



Chearacier Anirnation Frorn Video









Vlotion Grapns
Vicdleo Textures for Motlon Capiure
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Fnding Good Transitions (Conicl..)




Genereiing Motlion

Find Good Transitions
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WItn Flurnen Motion Deata

J Leg J. Chal, P. SA. Reitana, JK. Flodging, N. S. Follard

Search
Data
Structure

Find

Transtions




Motion Graphs
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Motion Graphs

Ao A A, Ay A, A Ay A,
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Motion Graphs

Jehee Lee et al. SIGGRAPH 2002

Ay AL A, Ay A, A A A,
WALK,

WALK,
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Motion Graphs. Summary



Motion Graphs. Summary

variations




Motion Interpolation (introduced in 1995)

motion capture Interpolated motion

Resulting motion is natural

Close to physically correct in many cases






How do we compute inter polated motion?

_| P(t):

M(t) =
Q(t)= qy(1)... geo(t):

Pt =wh () +(1- w)E (L)  root position

M (t,W) — q (t) = W, (tl) + (1_ W)qu (tz) joint angles



Verbs and Adverbs: Multidimensional Motion Interpolation
Charles Rose, Michael Cohen and Bobby Bodenheimer



Verbs and Adverbs: Multidimensional Motion Interpolation
Charles Rose, Michael Cohen and Bobby Bodenheimer



Verbs and Adverbs: Multidimensional Motion Interpolation
Charles Rose, Michael Cohen and Bobby Bodenheimer



|nter polation: Summary

 Interpolation produces surprisingly natural motion

* Motion Is often close to physically correct

e Seguences must be properly aligned and of a single
behavior
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Path Through Motion Graph

I:)new(t) - Pl(t)W + Pz(t)(l'W)

P, (t) path through the motion graph
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Path Through Motion Graph

Pnew(t) - Pl(t)W + Pz(t)(l'W)

P, (t) path through the motion graph

= Ay \‘
E A
S, A,
8
AN
Ao Ay '2‘2_63_'6;4_'6‘_5 _Ag A; o Qe
WALK, 0@t 888w M
\ n < By
{ Y T B, \
/ 71 =i B
WALK, e e e e e e e s D N
———————— O 3
B, B, B, B; B, B; By B; —i B
o Bg
20
O : Bﬁ



|nter polated M otion Graph

P1(t)

Tyem wouy sasod

jem wolj sasod

time of syn‘t“'ﬁ'ésized motion



Prew(t) = P1(w + P5(t)(1-w)
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Unlike motion grapn:

Carn genera

Unlike interpo

te variations of motions in rocap datapase
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The benefit of interpolation



Examples of motions —jumping across
stones



Examples of motions — obstacle
cour se



Examples of motions — obstacle
cour se



Consirained Optlrnizei on



A 4

a



Optimization Problem Setup

Optimization Problem:

e unknowns

____________________________ O X(t1)’ X(tz) . -X(tn)

e constraints
X(t) = X,

5

X(tn) - Xb

F..Ef(L)EF

* minimize n
R=[f@)|
i=1



Optimization Problem Setup

Optimization Problem:

e unknowns
X(ty), X(ty)--X(t,)

e constraints
X(t) = X,

X(tn) N Xb
F.ETEF
e minimize n
2
R=[f(t)
i=1



numoer of unknowns ?
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unknowns:
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Human in 3
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50 parameters (degrees of freedorm)

50n unknowns

nonlinear optimization function
nonlinear constraints
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Optimization
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