Modeling the World as a Mesh of Springs

Mike Bailey
Oregon State University

How do Springs Work?
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Dy = unloaded spring length

D=DO+E
k

k = spring stiffness in
Newtons/meter or
pounds/inch
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Or, if you know the
displacement, the force
exerted by the spring must be:

F =k(D-D,)

Force=F
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Changing Variables on-the-fly
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Simulating a String

B Chasin Do -- Jor Graphics

B Chain Deme -- Joe Graphics




B Chasin Do -- Jor Graphics

Less Damping

Jow Graphies

B Chasin Do -- Jor Graphics

First Order Instability
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Placing a Physical Barrier in the Scene

B Chasin Do -- Jor Graphics

B Chasin Do -- Jor Graphics

Placing a Physical Barrier in the Scene

if( DoCircle )
for(inti=0; i < NUMLINKS; i++)
{ /
float dx = LinksJ[i].x - CIRCX;
float dy = LinksJi].y - CIRCY;
float rsqd = dx*dx + dy*dy/
if( rsqd < CIRCR*CIRCR )
{ | Unit vector from circle
float r = sqrt( rsqd ); center to the lumped mass
dx /=r;

Vector from circle center
to the lumped mass

If the lumped mass is
inside the circle ...

dy/=r;
Links[i].x = CIRCX + CIRCR * dx; | Push the lumped mass
Links[i].y = CIRCY + CIRCR * dy; from inside the circle to
Links[i].vx *= dy; the circle’s surface
Linksi] vy *= -dx; \
} ~ Keep just the tangential
} velocity
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Examples
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David E. Breen Donald H. House, Michael J. Wozny: Predicting
the Drape of Woven Cloth Using Interacting Particles Using
Interacting Particles

Oregon State University
Computer Graphics mijb — November 16, 2007

Examples
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MIRALED - UnivETsity of Geneva

MiraLab, University of Geneva

MIRALab - University of
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Examples

MIT

Oregon State University
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We can also use this same Method to Model Rigid Objects

California Department of Transportation
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