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“FEURGamentals

~ Animation (classic (cel) -> computer)

Votion Ca pture Technology

oftware Tools

Movies: Geri's Game, MOTEK Motion Capture
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Computer Animation History
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OnEOIFtEIEayARLERESIS O USing computer graphics for moving
PICLUESKEER BN

) L A v y A i
Kennewn G, Knowiton.

T UHENIFSEPUblICAtioNS G szrj_)b g experience & methods for computer
MOVIES :
1964 theMirst programmin g language for computer animation

- His animations simulated simple moving objects created from
nolylines, polygons or projecting 3D polyhedra to 2D plane




-

_ NCrironologyy/ dimeline at

- DWW, aCCaa0I0ESIaLlE, ec/u/wafa' 1ec/history/timeline. htm/

Books. 3
A. Glassner, Nadia & Daniel Thalmann, J. Vince...
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JonnWhitney.

ViUsIGiantanesiliRantist:

ComputerAmmationtEather

dnalogUEcomputer:
1966 N6 UIEN St compuUterfilm

i 440 frames
24 f[s

1 minute
huge “flip book”

pages created by
computer




CWilliampAREaiter, Edward E. Zajec
— KNOWIGORISUCCESOLS:

ARimationsithattimehad not removed the hidden lines

s

RonJigibdecker i
- 1969 detalledmspecification of all ur vit@ steps for implementing the
InteractivVeranimeaton graphics system
¥
The authers, infthefollowing time, have focused to more matured modeling of
human body, face; motion, surface materials, ... (Frederick Parke, John Halas,
C?rles Csuri, Nadia & Daniel Thalmann)

A RaySmith '
Institute of Technology, New York
1975 - PAINT: prehistory of today s painting programs



_NadiaiScDameinimalmann
mvontreal URVErsity, Canada

- OB animation system: for Siiobjects MIRA (MIRANIM)
= IMportaRNRHUENCE o animating systems

‘ >
Where Research mea

-E 1989, headed'by:Nadia'Magnenat-Tha nann
_researchi group at “Jruv: of' Geneva”, Sy

'

%




CIOBIR=SIRONS=Ssc-fitfieature film (Disney Studios, E. Lisberger,
productonSDISKusfiiner) computer assisted parts by: Information
InternatenaifneEViagl ROBERMABE! Associates & Digital Systems










vcles WJ th Music Score







Eucashim
m:ruduczmn Ol Particie systems
StarlreksiicaineWrath of:Kahn -
SIHOLION DIUES '

gParticlersystems -
ArTechnigueiforiModeling
d Class of Fuzzy Objects " R :

the first large and mar eted software: CG and CA
modeling of 3D scene

photorealistic rendering

scene objects choreography

Before, such programs available only in research centers/universities



JonnLasseter; . h\.‘ " BER

computerranimation artist : | — r-: >
- Disney Studios==SrPIXARAnimation Studios \ e
= severalmeddemyAwardsiforanimations b
authorediseveralishiort'and commercial movies AE _.: o
N
k|

1984 = The /Adventures of Andre and Wally B ( J. Lasseter, the first

use of: particle systems foridrass )




1987, - Luxo I () [asseter: ) n
lica - Ars Electronica (Linz)
A
o

enNomination = Golden N

The first ):),;Jr for c gn];bur.ar
animation




1989 - Knickkfiack:( J. lLasseter )
~ alternatively'createdias 3D stereoscopic version




(com ,)Jasa ,mjmatjguj am:J 3D models, inhabited by hand drawn

charactersiandicreatures.

r—

J. Lasseter
THE FIRST 3D animated movie

No phasing, the complete model of
fairy tale reality

Golden Nica - Ars Electronica

Important milestone in
cinematography right in the
centenary celebrations year
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. , bit, 3 . :
HISLORY FEPOItSIGIIeN06IeaY, events, ideas, ... to provide us with the
Shialea EXPERENCE Wik evanr_HL.,) edlctlon power.

_NGHIronpIogy:: fittn://www: SLCaU/O0=S tate.edu/~waynec/history/timeline.html

4 I } DrGUEnbENg/pPreEss... Niepce/camera... Edison/many
\eJrJJns,, Ejzenstein/film cut... Chaplin/gag... sound...

COSCOPYLE

E

=

Technology tigline
Art language timeline

Computer graphics timeline (authoring tools,
encoding standards, compression, wormen, Ars
Electronica... points of view)

Future: home moving theatre, interactive TV...
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POz lermimatoraiN(industrial Light&Magic)

\

AcademysAwardfor vVisual

\

MAGINAY9Z2 =" Monte Cario

')




R EompUtEranlmationruses:

AGS,HIYIRGNOE0S, AV,
0 Vistal Eneets
= Eeejilre fllrls, mElnY foless

1992 - [DEath BECOMES! HEr

1995 - JUraSSICPark

1994 - Elinstone, Starngate;

1995 - JJJJF‘ Dredd, Batman Forever,
Jumanyi, Casper:

L

1996 Endepe dence _)J\/ lster
Dragonheart

1997 - Star Wars, Titanic

1999 - Star Wars:
The Phantom Menace




1 1997/- Geri s'\Game - (PIXAR)

. E . » ~ - N : ‘ i . o
o scar, completely ol L S *"5_,_! . #
v - ' g » ‘ R 7,,_ r W,
computeranimated film o ;"} s ry ‘: &

0 s it 3 4 v N y N

— SubdiviSiohifsurfaces v 19 D & 4 "L ¢
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1998 - Bug s Life - (Dishey,

big commercial success



_SINovemberI99ENOY STORY 2 - (Disney, PIXAR)
(U‘A‘-YB‘{'.WF Pictures

\ l'lX/\R Film
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200 = Einal Eantasy (Siie Spirits Within )
o dllfehardctersianimated, r)i’l‘ orealism, hair for millions dollars
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THE SPIRITE WITHIN






FINAL FANTASY




FNAL FANTRSY




el Zw;:errs, Inc.

“Plengp - PIXAR

FAONSTERS, INC.

In Theaters Nov. 2

‘.."J/t\, ;
o 1/ v

Pengp - PIXAR

EAONSTERS, INC.

In Theaters Nov. 2
2001 iy i WE SCARE BECAYSE WE CARE D¢



Computer Graphics
Fun‘da' 1entals



“AREIeayAeIIpHetedraphy and computer graphics

Object

Movie or
snap/photo

Camera

Visual
perception

Real world

Geometric
representation

070 |
Display image data |

Model

ISO: Computer graphics: methods & techniques for construction,
manipulation, storage and displaying pictures using computer.



shaphRICSidiSplay. f‘J‘—’.J!‘.:L’.Hm) nputer graphics (known model).
Structureds<==>"Non-structured (given by image points)
NaturalsE==aS /n‘sua;j, r

S Continueusimage = photography, poster, painting

| Digital image -'mathix mxn (i -rows, n-columns)
PIXEINPICtUre Element) = digital image atom

-~ Resolution: mpxin x color deptk

Continueus imagens==-- digitization -—--- > Digital image
- (PhotoReees———> Sesl Tl — > Display)

2D Graphics - modeling in the plane

3D Graphics - modeling in 3D space ( projection to 2D )

Picture Creation:
1. Geometric modeling and object representation ( 2D or 3D)
2. Defining physical properties of the object ( color, material, ... )
3. Defining physical properties of the scene scény and composition of objects

4. Display the scene (camera parameters, projection type, realistic or stylised -
photorealism or NPR, visibility... )




Animation

(Anima - spirit, soul, life... )

ISO: Animation: image sequence ordered in time for video
display. This covers all changes which cause visual effect (position,
shape, color, transparency, object structure and texture, lighting,
camera parameters, even the rendering technique).



(Storyoceirel LJ‘/O.J") |
sractionisketchrand fabulajdescription

Inteérpolating frames |ume, between the keyframes

-
Chief animator (choreographer) designs and depicts objects.

Phasing of the complete animation is too complex,
therefore she completes the key-framing.

Help animators do the phasing, coloring, etc. (in-between frames).

Use of computers for work automation.



computeranimation

m C ompu’rrJr supported an]ma"r]o‘

r") r"olorm ¢| ( dred rJJJ, [eXturing ... ) |
d) VistglfEnfectsi(fade olt; dissolve, transition, wipe ... )

Co mr),Jc:*r modéléfr"‘
‘ | ECt: alge%]ect autonomy
[iIme-dependent scene
Image genera hange object attributes and camera parameters
In time ,
Simulation - cretaing highly realistic animation
Change any parameter ( color, size, ... )



" Modelling
2ID/3D models
(e)motior

“| Choreography
of motion in
the scene

Shadin
colors, surfaces,

materials,
textures

Lighting
lightsources
in the scene

Rendering
transform the

images into
the animation



SLONYOIAINNISIONY,

Myth(pastaume) ~ SOUND SPACES
Fairy tale (two times) '

SCI=Ti

(pastapresent; future) | | ~ GAGMAN

Performed stories
Theatre

Cinema, TV
WWW

Storytelling patterns: joke, folktale & Propp morphology, drama...



eSSt DeEpartment of Digital Storytelling...

1B
“Sinteract, orytellingifor GUI

SSINew artWworK: j
" For2WWW and at WIVi
f’J!.'[,O// Ut airlirizlElOalledeEle YACOIT a-// - Over 13,754 free Animations Online!

tor: /.’J'.Ei/./]f] g as a profession, authoring tools at:

» 168, COr/,
hitp: //home click: 71, COITI/En/tO0/DOOK/INAEX. asp,
hittp.//www.macromed|a. comy/software/dlrector)
http.//www.macromedia.comy/software/authorware/ - free demo



IMENEVE] elRalIstiactioniin erJon parameters representation divides

COMPULERanIMation: -

- Low=levelicomputer animation

= Hightlevelicomputeranimation I'
HIGHNEVEIROPEaUBRSIare COmposed from the low level ones
i

o v

Lowllevellanimation .
Lhe MotiGNIS dERRECNISING ,)JUJ‘IH%M‘{I IS r%lssary to set manually
(‘Speed, orientation, direekion, speeding up, ... )
= key-fi@aming
- key-parameter
ani urOTrurvv.)
define c J_)J' trajector key frame interpolation )
" define parameter value change
interpolating cu deter@'ne the whole of animation ( continuity, shape
changes between intepolated points, smoothness, speed changes ... )
Bézier curves,
Kochanek-Bartels (TCB),

Catmul-Rom spline ( C2-continuous ),



Highjievellanimation
motion defined by abstrz ._,‘r' mands: collide, follow, explore, go ahead, ...
I (¢collisionidetection; forward!/ inversekinematics, hierarchies, structures, state space, ...)
KinematicsEstudylofimotionindependently on forces influence (location, speed, acceleration)
Dynamika=istidylofimutualinteraction of forces and objects
Segmentistructure (@rtici I@truc'ﬁ’lre)
fp?:n segment strukture - end effector:
F=degreerofifreedom

State space - state'vector (' v=(vq,Vy,..-,Vy) #DOF = N-1)

‘ &

End effector P(x,y)

Animating the motion of segment structure is searching the path in its state space (sequential
travelling through given states)



Eorwardikinematics:

'Jierarr'ny
tHERCHANGENOI a part Causesichiianging of all succesors
SHUREHECLORPOSILION P = (V. )
MOUEIRCONLIGINSTNO! |ntU|t|v nd is tedious
Fnj arse gj J—*uur s c.r- Irected motion)




time - Imprecise”
= Beomputations - out of real time

@) ‘ iON detection and reaction
Alg

R ——

Sphere hierar
OBB' trees

(Oriented,ﬁ‘@[ing Box)




POWEIRANUNIENENILS OF: computer: raphlcs and animation

=
O
111
11

IERAPO _rromrmr IN THE SCENE

ONS, VISUALIZATIONS AND RECONSTRUCTION OF
Jr\ O R EVENTS

SCIVAKES IMOINEY ‘ ‘

Problemstorcomip ;J'_Ffe'r,c -aphics and animation
}_ Realistic Image % |
photorealism (Ray-Tracmg, Radiosity)
Realistic motior
— Motion Capture t&mology
Modeling of natural phenomena

— special modeling (vegetation - Fractal Modeling, waterfalls -
Stochastic Modeling)
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PIORPRVSICALIYEXISTING MODEL (INTERIER, EXTERIER, ...



Motion Capture Technology



J\JJ &

[

o

CREOIENCIOMELTIC approeach

T ECOMDBINaUENS| off the I)rewoy]s ONES

— Applicatienianeas:

- Boedy' metuoen capture ’

- Facial'motion -
Hand and fingers motic

4

jects and structures



-

S Mankers = eInts
G PLligRENRNERHOUSIERVIFONMENTS
analyselmanker trajectories

apselttelocation -



lectromagnet
CIECHOMagRENC il ‘
MarkersEIejEctSIsensiblertormotion in the field
calySEENTIEKESIPIaCEMENt
iElative




“FPotentiometric method
= MECHANICHNGCIPIE
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PYRQS PICTURES @




“NEaEaINMOUERNSIaCIal mImiIcs PJgrl )




“PHEndNmetionNEcaptiring of hands/fingers movements )

P =
P~ NS N N

> o‘ > \ -
B8 G2 P3P ROS PICTURES li‘”ﬂ | PYROS PICTURES | [®




PYROS PICTURES I:&]'
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“BREdlisticlappearance of'a human
 APPEANANGE

CPIBLETESISINNEIOES

“extureNnappIng (skin, clothes)

P deformationsHImUsEIeS

CNateral imitationfand simulation

o . 3
— Motien

| MotionNeapture - complete
~ collisionrdetection ’
- simulated clothes



“TEaee = SiDVIodE! A '




RYCE e VS MOREN 1 L
....t...d..fﬁxuaqﬁdril...\.:fu Mﬂ-uwma s &
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'_‘_‘ )
o e

ealisticimapsi(texture map, bump map.
SpPECUIaiiap)
= [dyErEUNaPSIONLe tHENSIDIModel

| =

|

BUMPNICP.

Specular map




“EWhHnkies/Ealten

rReality sismoothing

movement
—Detailising of eyes

expression

E 3
L4 @ 1:
’ ey




Wrinkies

Reality’='smoothing

movement
Du ?:J]J]s]n gjof eyes




p@@ of individuals (~ 120 000)
=ach individual connected to scull surface

_
-
. Styles - fluid flow simulation or air blowing
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Muscles
o DOGYAMOVEMENT INfIUENCE
= Simple muselestrticture

—MUSGIENETORNatonNS
MdPPINGREIENSKINEXIUrE




“Muscles

o DOGYAMOVEMENT INfIUENCE

= SIMpIEMUSCIENSHUICtUrE

—MUSGIENETORNatonNS

MapPPIRNEREENSKINEXIUrE




“SMotion
el ISUCHMOLUON: IMotion Capture
- dctersiactingialiNnovements forall char

ST .

gc.-

i n."“:' . ‘T' 5
EEHIND TH!‘JTGSY ; +
MOTION CAPTURE

.'




N =) ~
“ciothes

= SIMUIatenrel PrOPEtIES

CGONISIONIEEEGHON

CLOTHISIMULATION CLOTH|I/SIMULATION




Authoring




‘Authoring Tools

ing Tools
{
»

VRIVINGASES .

M odeingiShSIMax, Rhino 3D, Maya,

SPazAasAEOsSmMo Worlds, trueSpace etc.)

2) ManuaifWVRML editing, recommended

| AVEPade (ParallelGraphics), by J. Zara
- 3) Animate |

) Ger “ ..J case:
1) WWW, WWD, RenderMan, AutoCAD,
HyperFun, Organica, VolVis, FractInt, ...

freeware, dedicated software...
2) Combine/Animate o



WWW.Caligari.com



| Avion Planetans Shader 1]

= Settings

Betall

11
Land Density

1
|

Seed

lce Caps '
1

“whater Level -'

—1

Land Color
| | | | |
e e [

http: £ A axionfs. com

scene render options
- Qualty. | Visibilty Artislias
__________ . [ | Foreground
: - R I Background

Ve <RI W] ]@1&1@@&% =N
l \Custormn Global Shaders

- a File Hip







iy Maya 1.0: E:\Program Files\M aya\Adm\maya\projects\default\workspace.mel --- nurbsSpherel

File Edit Modify Display “Window Options

s 8| vmes  &lww v+ e2leld e

Shelf1 l Shel2 |

Lightihg Shading Render

SIS

|| -8 o G Layer.‘.l Universe 'I

x @98 LF

AN VDLV TO ¢ L k¥

abs |

View Shading Lightihg Show Panels

2%

persp

Yiew Shading Lightihg Show Panels

Channels Object

|

2
sifle

nurbsSphere1

Translate X
Translate Y
Translate Z
Rotate X
Rotate Y
Rotate Z
Scale X
Scale Y
Scale Z
Vigibilty |on

oolololo

=1
P |
wlm

w
jry

SHAPES
nurbsSphereShape1

INPUTS
makeHurbSphere1

View Shading Lighting Show Panels

View Shading Lightihg Show Panels

l

fn:lnt -y

|22 I24 Wr«l fi=t 'f/ - [\ r\'{‘ P | e

[24.00 =






R i e T s ST R
e . 7

Y 3D Studio MAX R2.5 - Dolphins. max
File Edit Tools Group Views HRendering Track View Help

hid _l_J ol | _J k _.llf*" -1 & :L_I_J Bl [ven =188 X[ vz xy > Mz5]9]

= ES

3| 8| B|efver =18
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;@lzl e Modifiers (l
Y b T R N S I ,
| | I I I oo d J'I |°° | I|U _".l_.': T | Sas I EI
; | : Bend | T aper |
TS “Gglzliﬁe,m [|D_ Tuwist | Noise {

e s
Uvw Map | EditPatch |
MeshSelectl |

22
gl — & 9l Wl

o2 2| X| @] % ol @ 1T #£]|5]i8 MeshSmooth|  Edit Mesh |
ﬁ“Map 11 ~] Type:  Gradient l - MorphMagucl Srirk | |

s Muodifier Stack
- Coordinates

e amerall JlF’ath Deform Binding J
ot R ER VRO 4 Camera01, frame 0 (1:1) SIS B3 __J __J_J J
- I |
o L} ) 4 v >
Offset ¢ 218,89 LI—I ll @I IPGB i —I |:| 5 flipper02 Selection Level:
ufoo & T : i+ | —
: [00 — | :
41 e Parameters
e £ Path Deform
Blur: [T.0 3 Path: LinePath01

Pick Path l
Percent [T55 2}
Stetch [T0 3}
Rotation [S00° 3
Twist[00 i]

Move to Path I

- : - Path Deform Axis -
< 0/100 [>] CR &Y CZ [ Flip |

1 Object Selected 2 || 2490 583548 | 00 Grid = 10,0 | || || &

Animat
Rendering Time 0:01:30 3| i3]l @led o] o3 - bt 0|0 | ||

reiee 2 [




Using Maya

11 neimation

e Path Animation

* No

e Motion capture animation



Animation development environment

e Current chz acter settings

* Editing animation preferences

 Frame rate heads up display



d demos...




