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Collision resolution summary
Steps to resolve a collision:

1. Choose as (initially wrong) impulse the unit vector ~n (which is the
collision normal).

2. For each object, compute the change of linear and rotation
velocity ∆~vl ,∆~vr in the collision point, that would occur if we
applied the unit impulse ~n (p. 18)

3. For each object, compute the total velocity change ∆~v at the
collision point by adding up change of linear velocity and cross
product of change of rotation velocity and lever arm (p. 18).

Applying the unit impulse to two colliding objects, we would get the
separating velocity vs = vc + (∆~v1 + ∆~v2) · ~n. vs does not fulfill the
condition vs = −Cr · vc , however.

4. So in order to fulfill the condition, we have to multiply the unit
impulse with a scalar fraction f . Since all performed operations
are linear, we get −Cr · vc = vs = vc + f · (∆~v1 + ∆~v2) · ~n.

5. Solve the equation by f and set ~vl := ~vl + f ·∆~vl , ~vr := ~vr + f ·∆~vr .
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Debugging the collision resolution

There are physical conditions for the collision resolution, which we
can exploit for debugging:

• Separating velocity: After the collision vs = −Cr · vc .
• Momentum conservation: The total linear momentum of the two

objects
∑

~pl is invariant. Likewise, total angular momentum∑
~pr . Remark: angular momentum is conserved only for

momentums w.r.t to the same reference point. This point may be
chosen freely, but it must be equal for both objects.

• Energy conservation: If Cr = 1, the total kinetic energy is
invariant, where Ekin =

∑ 1
2 m~v2

l + 1
2
~vT

r I~vr . If Cr < 1, Ekin
decreases.

→ Use your knowledge of the model!
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