Particle Systems
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Overview

« OnelLousy Particle

e Simplecollisons
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A Newtonian Particle

e Differential equation: f = ma
e [orces can depend on:
— Position, Velocity, Time

. (X, x,1)
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m




Second Order Equations

. T(x,x,1) Not in our standard form
X=— - because it has 2nd
m derivatives

ddanew variable, v, toge
Nal -~

pled 1st orc

uations.
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Phase Space

Concatenate x and v to make
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another 6-vector.

A vanilla 1st-order differential
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Particle Structure

Position in
Phase Space

Force Accumul ator

Mass




Solver Interface

Dim(state)
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Particle Systems
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Particle System Solver I nterface

Diffeq Solver




Deriv Eval L oop

o Clear forces
— Loop over particles, zero force accumulators.

destination array.
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e Position/time depen

e Velocity-Dependent

drag

* n-ary

SPrings
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~or ce Obj ects:

— black boxes

— point to the particles they influence
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Particle Systems, with forces

partiles| | ime] forces] [rforces] |
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Force lLaw:

Particle system

Tgray = MG f

v
m B




Viscous Drag

ForceLaw:
1:drag = _kdragV

Particle system




Damped
Spring

Particle system
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Clear Force 2

Accumulators .
functions

P
o

Return [v, f/m,.. ]
to solver.
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Solver Interface




Bouncing off the Walls

'

e Later: rigid body

 Add-onsfor aparticle

ssmulator.




Normal and Tangential Components




Collision Detection

(X -P)MN <¢

NIV <0

. e Within € of the wall.
e Heading In.




Collision Response




Conditionsfor Contac

(X - P)I| <

INVIAVARSSES

e On the wall
* Moving along the wall .
* Pushing against the wall




Contact Force
F' =F+

Thewall pushes back,

cancelling the normal
omponent O

(An example of a
constraint force.)
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B3asic 2-D Interaction

Oper ations:




Try thisat home!

simulator—try It.
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