Principle

1. Define a system Sg at t =0

positions, speed, forces

2. Model the temporal evolution of the system using
ODE / PDE
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3. We numericaly solve in moving forward in
time by At

Physically based animation

When using physically based animation?

For complex deformation we cannot model "by hand"
To model physical phenomenon
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Modeling

Level of precisions

: +Simple
1. Particles systems ) Accupracy
Everything is reduced to a point (no rotation, EDO)

2. Solid mecanics (rigid bodies) +Inertia
Unique set of parameters for the entire object - Collision

+ Accurate
3. Continuum mechanics - Heavy
Varying parameters within the shape (PDE: FEM, FV, ...)




Modeling

Level of precisions

1. Particles systems

i = Y5 fi == o) = Flz,o, 1)

2. Solid mecanics (rigid bodies)

(t): position ( x(t)
(t): rotation d R(t)
(t): angular speed at P(t)
L(t): angular momentum
T(t): torque

3. Continuum mechanics
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Cloth Simulation

In 3D:
P — Po
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Cloth Simulation

Cloth Simulation: mass springs

Model cloth using coupled springs
Force on a vertex i with neighborsV;
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Use you best interpolation scheme
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Cloth Simulation: spring types

Structural Shearing Bending
springs springs Springs

neighbors

urrent position
spring

Complex cloth simulation

Full simulation = Cloth + complex collisions

{Grinspun, SIGGRAPH 09]

[DAZ30, Dynamic Clothing]

Cloth Simulation: Resolution

Explicit Euler

//Compute forces
For all 1
For j: 4 direct neighbors (structural): K=Kl
4 diagcnal neighbors (shear) : K=K2
8 neighbors (bend) : K=K3
u=p(i]-pl[]]
F[i] += K (LO-norm(u)) *u/norm(u)

For all i Structural springs Shearing springs Bending springs

wld] #= gL ]
i = dE*v[i]

Cloth simulation: Limitations

Mesh influence
















