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A Specifically designed for sparse grids
A Initially used DB-Grid [Museth, 2009]
A Blocked data structure
A Algorithms implemented to operate on blocks
A Well suited for threading
A Straightforward to replace with OpenVDB
A Integrated Iin Houdini
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FLUID SIMULATION

FLIP Solver
Hybrid particle/grid solver

Proprietary particle representation
Independent of third party package
Distributed simulations

OpenVDB grid representation
Fluid surface (Level Set)
Fluid velocities (Staggered Vector grid)
Boundary objects, emitters, forces, sinks
Particle search acceleration

Particlelndex 01234567 809

Position
Velocity
Radius
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A SOP workflow preferred by artists

A Particle data passed as shared pointers

A Custom looping mechanism for simulations
A OTLs for fluid boundaries, forces etc
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" WORKFLOW

il DW OpenvDBFromPolygonsl I:I Hbid
:I cyContainerl
il cyParticleCreatel il cyBoundaryFromMeshl

I:z:l CyLoopBeginl I:E:Z:j:l mergel Iil cylniformForcel

ij cyFLIPSolverl
[ Jeytoopenan
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" WORKFLOW

Geometry
pointl

il DW OpenvDBEFromMeshl
_eyparticleconvert
|:::| DW_OpenVDBCreatel

‘ c:j,-'.-!'-.ttril::Tr:a nsferl

il cyExtrapolatel

EZ:I mergel
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Additional SOPs

A Delete particles based on Level Set
A Advect particles and grids

A Surface particles
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PARTICLE CREATION

Use Level Set as guide
Resample Level Set to sampling interval
Create bool mask of inside region
For each active voxel of mask
Subdivide voxel
Jitter particle position in sub voxel
Subdivision could be varied based on distance to surface
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PARTICLE GRID

Accelerate particle search
KD-Tree, Hash table, Uniform grid

L . Leaf Node
Approach similar to [Nielsen el al., 2007]
Extend Leaf Node with particle index array Active Voxels:
Store a Particle Bin per voxel

Two unsigned Iintegers Particle Array:
Offset Iinto index array
Number of particles
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Build Grid
A For each particle
A Compute voxel coordinate
A Activate voxel
A Increment particle counter for voxel
A Store particle index In array
A Store linear voxel offset in external array

A For each Leaf Node
A Sort Index array based on voxel offset
A For each active voxel
A Update offset into index array
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