CS 184: Foundations of
Computer Graphics

Lecture 23: Intro to Animation

Rahul Narain
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Aesthetic principles
of animation

e Squash and stretch
e Timing
e Anticipation

e Follow-through and
overlapping action

e Secondary action

Lasseter 1987



a

irec

ithd

W




W)
00)
(@)
—
)
)
>
)
Q
o

¥

_ Q_p

u.u

mﬂ,.. @.%

L.-

R %w

& o e
i 3

N




Pos




Anima,ta,lemo dels

e Particles
e Rigid bodies

e Articulated bodies

e Rigid links connected by
joints

Bones

pointing down

e Hierarchy from root node the joint chain
to extremities

e H.g.robots, character
skeletons

Autodesk Maya 2011



Animatable models

Particles
Rigid bodies
Articulated bodies

Deformable bodies

e Discretized as meshes

. . ° ’
with moving vertices
A ) O\ v 4‘"“,"
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O’Brien et al. 2002



Deformable bodies

Particles
Fluids
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Key-framing (manual)

Manually specify “key”
moments of the action

System interpolates the in-
between frames

Lasseter 1987



Key-framing (manual)

Learning Maya 2.0

e Most basic animation tool
e Animator has control over all aspects of the action

e Requires extensive amount of time and skill



Rings

kis as Gollum
Lord of the

A.ﬁdy Ser

1n

ulate t.

how to manip

Active rese
data?




Majkowska et al. 2006




Motion graphs
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Lee et al. 2002

Qutput.Motion:

“

Walk = Kneel - Walk-

Arikan et al. 2005



Simulation (automatic)

e Solve physical equations of
motion using numerical
methods

e F=m-d~*x/dt?

e Discretize continuous
materials (cloth, fluids, etc.)
into meshes/grids and solve
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