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ÁCompact multi-resolution 

voxel representation 

Sparse Voxel Octree 

Laine and Karras 

(NVIDIA) 2010 

Olick. 2008 

Crassin et al. 2009  

(GigaVoxels) 
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ÁHierarchical volumes 

ïMulti-resolution geometry 

ïFiltered values 

Voxel Octree 
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ÁPre-filtered geometric representation 

ïAdapt geometry-resolution to sampling resolution 

 

 

 

 

Geometry pre-filtering 
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Á  

Voxel cone-tracing model 
Camera 

Rendered 
image 

Pixel cone 
footprint  

Source pixel 
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ÁFiltered geometry is integrated as  

a participating media 

ïVolume ray-casting  

  

Voxel cone-tracing model 
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Challenges 

#1 : Cinematic image 
quality 

ÅAliasing, Depth Of 
Field, Geometry 
Complexity 

ÅTransparency 

#2 : Illumination 

ÅVisibility and light 
transport 

#4 : Production costs 

ÅContent creation, 
Procedural 
amplification 
/Generation, LODs 

#5 : Scaling up 

ÅMassive detailed 
scenes 

Representation 

Global scene access Filtering 
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ÁNodes in linear video memory 

ï2x2x2 nodes tiles 

ï1 pointer per node to a node-tile 

ÁVoxels stored into a 3D texture 

ïAllows hardware tri-linear interpolation 

SVO Structure 
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One thread/cone 

ÁKD-restart 

ïDependent accesses 

ÁStack-based  

ïLocal thread storage 

 

Octree traversal 
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