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Local solvers

No system assembly

GPU Friendly

Simple

Slow convergence on dense 
meshes and stiff materials

Local Minimization

Local system solve

3x3 3x1

Local energy

xi



Why is it slow to converge ?

Local propagation of information

Undershooting / Overshooting

Local resolution only reduce vertex energy
BUT

Can (and will) increase other vertices’ energy

Unaware of global solution



Global aware solving

How to avoid that ?
Be aware of the global solution duh

Global aware subspace

subspace

New local minimization

local “global”

We need to define what is the subspace function



How to avoid that ?

Slower than Newton

but

Global impact of local solution

Need a big matrix inversion

Like an interpolation function that describe how 
others particles are influenced by vertex



Let's do some reduction

Local Deformation

Co-Rotated Subspace

Rest referential

Polar Decomposition



Very aggressive reduction

Cubature sampling

use all DoF

sample DoF (Tetra ?)

Computation time explodes with size

Authors provide opti (days ⇒ minutes)

few elements needed



Final formula

Precompute for each “cubature elements”

Initialisation

Cubature

Update

Local Deformation Polar Decomposition

Rest referential

Subspace

Forces and Hessians

Local Solve



Results



Some numbers

“Jacobi or GS. The difference between those two parallelization 
methods is negligible.”

“[...] show acceleration rate our method offers compared with VBD.”

“Sim. time is the average simulation time for simulating one time step.”



Some numbers

VBD 

4.5 s

124M elements

Nvidia 4090 RTX GPU

4.8M elements

Nvidia 3090 RTX GPU

684ms vs 93s (VBD) 

JGS2

Hardware ? Material ? Precision ?

Code optimization ? Experiment ? VBD version ?



Video time

https://www.youtube.com/watch?v=U7kX2zSqu5s


Conclusion

Good perf + GPU

Robust

Much more complexe

Scenes with multiple objets

No idea how it’s implemented

Pre-computation time

(je chipotte)


