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First we compute velocities at the collision point on object A and object B (they’re
dependant on both linear and angular velocity):

V,=V,+0, Xr,

V, =V, +0,Xr,

The terms r, and r; are vectors to the collision point from the centers of mass of A and B,
respectively.

From this, we can compute the relative velocity at the collision point:

Since momentum is conserved, we can relate incoming and outgoing linear momentum
by:
. ’
m,v,+ mn=m,v,
. ’
m,v, —jm=myv,
Le. after we apply the impulse along the collision normal, the outgoing momentum is the

same. We can divide by the masses to give us the outgoing velocities in terms of the
incoming velocities:

ma

, J
V, =V, ———n

m,

We can do the same thing for angular momentum, and rewrite to get the change in
angular velocity:

. 7
Ja(Da +ra X-]n :Ja(’)a
J,0, _rbxjn:me;

or

o, =0,+J,' (r,x jn)

o, =0,-J; (r,x jn)

The term J is the inertial tensor (I use J to distinguish it from the identity matrix).
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From all these terms, we can compute the relative velocity after the collision:

_ ’ 7 ’ ’
=V,+0, Xr,—V,—m,Xr,

a

= (vg +LnJ+ (mg +J;‘ (rg X jn))xra —(vb —LnJ—(mb —J;l (rb X jn))xrb
m

a mb

To solve for j, we need one final equation. The outgoing relative velocity along the

collision normal is related to the incoming relative velocity by the coefficient of
restitution, or

vV =-—€EV

n

The relative velocity along the normal is computed by dotting it with the collision
normal, or

— .A_ — .A
V,®*N=—¢vV  *n

Into this we can substitute our equations for v, and v, , and then solve for j, to get:

—(1+¢)V,, *n

-
n-n[1+1j+[(.r:<raxn>)xra (07 e, xn))xcr, Jom

m, m,
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