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Rigid Body collisions

consider two balls A and B

Positionof ball A nA
RA

B

i B RB A

Radius of ball A mA

B RB

Velocity of ball A VA

B VB

mass of ball A mA
4 B MB

There are no relational effects
Velocity of collision point P for ball A VAP A

B BP VB

Collision detection

i compute normal in x x 1nA x on

ii compute relative velocity VAB VAP UBP VA v

AB.in resting contact

collision is Imminent

A and B are moving
away from each ollier

Collision Response

Use Newton's law of Restitution for Instantaneous collision
with No Friction MY

impulse



impulse an infinite force applied for a very short
duration

this force is equal to the change in momentum

5

range in momentumImpulse

A body of mass m has velocity v before collision and

v2 after collision What is its change in momentum

I MV MV2

momentum
momentum after collision
before collision

v v I
Assumptions

Gad

no gravity

no friction

conservation of momentum 5 for first body
is equal to 5 of the second body
can only deal with embodycollins at

any given time

Empirical model of frictionless collision's
VTB in e VAB ñ

7Relative velocity Relative velocity between A
between A and and B before collisions

per min



Relative velocity between the two bodies A and B

after collision along the collision direction in is a

function of the relative velocity before collision

e is called the coefficient of restitution
e 1 elastic collision no lossof K.E

0 0 perfectly inelastic collision total loss of
K E

OLEG some loss of K E

Given and above lets solve for the velocities of
balls A and B after collision

v
AP

velocity of P in A before collision
BP B

vAP a A after collision

mBP a B 1

From

12 LP f
ffI

collision direction

j impulseof A
v
BP

a v
BP

j B

Subtract from

v
P
v2 v

ᵗᵈ up in

11
v mta mt

T



I
relative velocity before collision

relative velocity aftercollision

From

vtB n e 4ᵗʰ on
Using and

EIAB v13.5 ima s men

r

i a

strategy

aim.EE ii.e
compute j for A j for B

v24 v _IT
v1 VI LIB

Rigid Body collisions with Rotational Effects
A

collision will be

felt along in

ñB



collision point P in A rAP
P B rBP

Before collision

velocity of P in A v A wAxrAP
B vB w B eBP

iflinear
angular

we want to compute v24 v B wet and wet

mass of body A mA Inertia tensor IA world

B MB JB
we know already

v24 vA If
wit wit IA rAP ji

similarly for body B

v v B if
WB w B

B rBPxg.in

Use these to compute j

j ftp.tmt5 Iej'crapxn
x m 55 rmxniT

Strategy I compute n

i compute
ii v A wet v28 wt



iv update the state of two bodies

c continue simulation

III
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