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Towards a Unified Dynamics Solver for
Computer Graphics
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Two-way interaction



King Dome, Seattle, March 26, 2000



Simple idea : 2000
Fooling around (palm demo) :2001

First prototypes : 2003-2005
First real implementation : 2005
First public demo : 2006

Released in MAYA 8.5 (nCloth) : 2007
nParticles : 2008






Nucleus

~ 100 files




Approach




“Simplicial Approximation Theorem”

1 Theorem (Brouwer 1910)

Every continuous mapping can be approximated
by a piece-wise linear simplicial map.

Fundamental theorem of CG modeling



Shape Mode




0-simplex



fps 062.500 rts n; = 3 = B, g = 062.500 #vert - B, B - fps 062.500 #verts







|
| | ELEMENTARY CONCEPTS OF

TOPOLOGY

Dover: S2.75



Shape Mode

Definitio









V.I. Arnold

Mathematical
Methods of

Classical
Mechanics

Second Edition

P Springer




Newton’s Law




Isaac Newton
















A Thought...










xplicit Solver
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Explicit Solver




Implicit Solver




mplectic Solve
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“Official Definition”:

“Plaiting or joining together; -- said of a bone next above the
guadrate in the mandibular suspensorium of many fishes,
which unites together the other bones of the suspensorium”,

Fish bones?



Symplectic?
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bin\spring.exe

imple Idea













Deformation




Deformations




ow To Solve:

Non-linear...




One Constraint




earch Direction




Bridson, Marin Iw SCA 2003



Linearize







One Constrain
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dts of a Polyno
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Torture Tests
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movies\tortureTest1.avi
movies\tortureTest2.avi

Pressure Mode




Pressure Model




Pressure Mode

Volume CQ



Pressure Model
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Air tightness + Pump rate
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Fully rendered


..\MIGS\movies\crushCanBouncy.avi

Fully rendered


..\MIGS\movies\crushCan.avi

Car crash


..\MIGS\movies\carCrash_reRender.avi
..\MIGS\movies\carCrash_reRender.avi

Animation


..\MIGS\movies\shatter.avi
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Collisions/stretch Stretch/collisions
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bin\test_nParticle.exe
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..\MIGS\movies\Ballerina_01.mov
..\MIGS\movies\JengaBlocks.mov
..\MIGS\movies\Detailed_Cache.mov
..\MIGS\movies\InflatableGirl.mov
..\MIGS\movies\Man_PumpUp2.mov
movies\Ballerina_720p.mov

incan on the ARI

http://area.autodesk g list/welcome/


..\MIGS\movies\itsSlinky.avi
..\MIGS\movies\nClothPaperAirplanes.avi
..\MIGS\movies\brainDevelopment.avi







