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Voxel DAGs and Multiresolution Hierarchies

» Volumes encoded with very little memory by exploiting redundancy

2751 voxels =
2,251,799,813,685,248 Voxels

Potential to become a
standard representation
for real-time rendering




Overview

+ Introduction UIf Assarsson & Elmar Eisemann 30 min
+ Advanced DAG Encodings Alberto Jaspe 20 min
« Attribute Compression Dan Dolonius & UIf Assarsson 30 min
Break

« DAG Construction Erik Sintorn 20 min
« DAG Ray-tracing Markus Billeter 20 min
+ Applications/Demos (al) 10 min
« Compressed Shadow Volumes Erik Sintorn 20 min
+ Compressed Shadow Maps Leonardo Scandolo 20 min
« Conclusion and Q&A (all) 10 min

Total time: 180 min
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Speakers

« UIf Assarsson, Dan Dolonius, Erik Sintorn
Chalmers University of Technology

» Markus Billeter, Elmar Eisemann, Leonardo Scandolo
Delft University of Technology

» Alberto Jaspe
CRS4 Visual Computing

Footer: paper name, authors, presenter ...







Voxels?

» Why would you even

consider something else than triangles?

Footer: paper name, authors, presenter ...




Voxel Engines in Special effects

 Natural representation
* Fluid, smoke, scans...

« Volumetric phenomena
» Semi-transparency...

« Unified rendering representation
« Particles, meshes, fluids...

Voxelshoweverare still extremely popular in FX companies.
They are a natural fit to simulations of complex phenomena such as fluids, smoke, and scan data.
It integrates very well with particles, meshes, and other representations.

But we are not the first, to talk abowoxelengines. They have been used for special effects for ymarause they achieve high quality effects.
Voxelsare the natural representation for fluid simulations and 3D scans data and they are massively used to render vghheredricenas
thanks to they intrinsic structured ordering.

Voxelsare also used to unify many objects representations into a unique structured representation used for lighting computatiendenithg.

These offine engines are producing very realistic looking imabasat the cost ofTeraByteof memory and hours of rendering computations.

We are not the first to see thatoxelsare interesting.
For example for transparency, you would have to sort
HitHH

In special effect, there is more and more impressive image of large and detailed scenes, madexa&mngine.
DD, RH for instance are wildly using VO not necessarily fortemmparentphenobut also for high quality effects in general, andunify
rendering and illumination computation for composed scenes.
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Unify For rendering and illumination computations
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Voxels in video games ?

* Renewed interest
» Jon Olick, Siggraph 08

* Crytek

« NVIDIA [Laine & Karras 2010m]

In video gameye actually observe renewed interest fooxelsg in particular last year Jon
Olikpresented a prototype of @oxelrenderer; and of cours@Carmackas been mentioning
this for years.

[trop detexte]

/INot only usefullfor volumetricphenomenas

Even video game companies start to be interestedbixelsrendering. Jo®©lickfrom 1D
software presented an experimental SpakéexelOctreerenderer atSiggraphast year and
voxelrepresentation has been a recurrent idea for J&armacKor years.

Indeed, video games content generation pipeline (using tool<likash produces more and
more detailed geometry that are hard to texture and to preparergaltimerendering.

#Another point to underllne here, is thabxelsprovide an unified object representation,
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coordinates, our model IS TEXTURE.
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So whywould we come back teoxelsanyway?

Trianglegeach their limits, we have to many of them #and very small triangles are
currently not GPU friendly at all.

# In addition, filtering is really a big issue on such complex geometries.

The last argument for usingpxelsis that games are now ready to make massive use
of participating medias for smoke or fluid simulations for instance.

[trop chargé]

But such models are made of Huge number of trianglésl & OF y Qi I f ¢ & &
with textures. For instance, this model is made of more than 10Millions of triangles.

Rendering so huge number of mieioNA I y3f S& A& @GSNE O2aidf &

use them in video games in the years to come, even if next generation GPU will be
more optimized tarasterizesmall triangles.
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