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WHY MATHEMATICA?
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OpenVDB fits nicely with Mathematica’s rich set of functionality regarding 
geometry, image processing, and graph theory.
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OPENVDBLINK
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List of functions exposed (so far)



OPENVDBLINK
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Grid types

Here, "Scalar" is a synonym for "Float" and "Vector" for "Vec3S".



OPENVDBLINK
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Grid types

Grids are displayed in elided form in a notebook.



OPENVDBLINK
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Level sets

$OpenVDBSpacing and $OpenVDBHalfWidth are optional global 
settings.
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Grid properties



OPENVDBLINK
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Modifications
Let's drill a hole in our dino friend and apply 8 applications of a mean filter with window 2.



OPENVDBLINK
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Interactive level set viewer
Let’s inspect our creation. The viewer in the notebook 
lets you choose custom shading, pan, zoom, rotate, 
clip, etc.
Under the hood, it uses the LevelSetRayIntersector and 
LevelSetRayTracer classes with custom PBR shader. 
No conversion to a mesh for rendering.



OPENVDBLINK
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Level set to mesh
Vary the adaptivity:
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Fog Volumes
Convert a level set into a fog volume:
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Fog Volumes
Visualize as a (dense) Image3D object:
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Fog Volumes
Slice through the object:



OPENVDBLINK
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Voxel and tile data



OPENVDBLINK

17

Neat example



OPENVDBLINK
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Notebook interfacing
• Mathematica's interrupter works with OpenVDB and is enabled with 
cmd-.

• OpenVDB can throw exceptions to Mathematica.

• Autocomplete where appropriate:

• Highlighting to indicate missing / extra / invalid arguments:



BUILD SETTINGS 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Adjust any build settings as necessary:



COMPILATION
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Run this in a Mathematica notebook. Only necessary the first time or if changes are made to the 
code.



UNIT TESTS 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UNDER THE HOOD 

22Functions make use of efficient schemes such as DynamicNodeManager



UNDER THE HOOD 

23A routine DynamicNodeManager uses to populate an active tile in an Image3D



THANK YOU!
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Greg Hurst
ghurst588@gmail.com
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