Rigid Body Motion

A Comprehensive Introduction
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Motiviation
A Rigid Body Motion is all around us
A Rigid Body Motion ithe game physics concept in use
A Bullet,Havok ODE all use this concept

Youneed to know about it if you want to work with and
understand physics engines!
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Overview

1. Short Math Primer 5. Contact Forces
1. Vector 6. Moment
2. Dot Product 7. Net Force and Net Torque
3. Cross Product 8. Center of Mass
4. Calculus 4. Kinetics
2. Kinematics 1. Linear Momentum
1. Linear Motion 2. Angular Momentum
2. Angular Motion in 2D 3. Integration
3. Statics 4. Inertia Tensor in 2D
1. Force 5. Inertia Tensor in 3D

2. bSoG2y Qa [ I ¢« 5. Bibliography
3. Rigid Bodies
4. Field Forces
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Rigid Body

Definition

Arigid body Starrkorper) is a solid body that is not
deformable.
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Game Engine Example

Rigid Body Update Code

for each (RigidBody* body in scene - >rigidBodies) {
auto contacts = scene - >determineContacts(body);
auto fieldForces = scene - >determineFieldForces(body);

auto totalForce = computeTotalForce(contacts, fieldForces);
auto totalMoment = computeTotalMoment(contacts);
body- >linearMomentum.integrate(timeStep, totalForce);
body- >angularMomentum.integrate(timeStep, totalMoment);
body- >velocity = body - >linearMomentum / body - >mass;
body- >angularVelocity = body - >invinertiaTensor *
body- >angularMomentum,;
body- >position.integrate(timeStep, body - >velocity);
body- >rotation.integrate(timeStep, body - >angularVelocity);

}
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Where We Are

Rigid Body Update Code

for each (RigidBody* body in scene - >rigidBodies) {
auto contacts = scene - >determineContacts(body);
auto fieldForces = scene - >determineFieldForces(body);

auto totalForce = computeTotalForce(contacts, fieldForces);
auto totalMoment = computeTotalMoment(contacts);
body- >linearMomentum.integrate(timeStep, totalForce);
body- >angularMomentum.integrate(timeStep, totalMoment);
body- >velocity = body - >linearMomentum / body ->mass;
body- >angularVelocity = body - >invinertiaTensor *
body- >angularMomentum,;
body- >position.integrate(timeStep, body - >velocity);
body- >rotation.integrate(timeStep, body - >angularVelocity);

}
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Short Math Primer
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