How to exploit them ?  Main problems:

 How to render voxels quickly on the GPU ? ○ How to exploit these properties ?

GigaVoxels

  Goal: Real-time exploration of very large voxel scenes  Full GPU rendering pipeline  Ray-tracing based approach  Fully scalable: Infinite resolution  Publications:  I3D2009 paper [CNLE09]  Siggraph 2009 Talk  GPU Pro (ShaderX 8) Book Chapter Key ideas  Rendering only dependant on what is visible  Ray-tracing approach  Load only needed data, at the needed resolution  Occlusion + LOD  Ray-guided streaming  Reuse loaded data as much as possible • Linked by octree nodes • Store opacity, color, normal,… Tower model courtesy of Erklaerbar, made with Render semi-transparent materials  Participating medias  Emission/Absorption model for each ray  Accumulate Color intensity + Alpha  Front-to-back ○ Stop when opaque Hierarchical Volume Ray-Casting  Volume ray-casting [Sch05, CB04, LHN05a, Olick08, GMAG08, CNLE09]  One big CUDA kernel  One thread per ray  Octree traversal  KD-restart algorithm [FS05]  Ray-driven LOD  Bricks marching  Regular sampling into the 3D texture Geometry is texture   Uses pre-integrated LOD !  No need of multi-sampling (eg. MSAA) Data management made through a cache mechanism  Used for both the node pool and brick pool  Allows full scalability  Rely on the octree to address elements  The node pool is addressing itself !  No page table  Data requests generated by the ray-tracing Minimum amount of data is loaded  Progressive refinement  Always ensure interactivity  Fully compatible with secondary rays and exotic rays paths  Reflections, refractions, shadows, curved rays, … Least Recently Used (LRU) strategy  Older elements replaced first  Sorted usage list maintained for each cache on the GPU.  Usage info provided by the ray-tracer  Maintained as a data-parallel process  Used when new elements have to be inserted Usage sorted nodes addresses Oldest Newest SVMP caches  LRU (Least Recently Used)  Track elements usage  Maintain list with least used in front Octree/Bricks Pool Cache Elements (Node Tile/Brick) Driven by ray-tracing  Fully managed on the GPU  Zero CPU intervention apart kernel launches.  Leads to fully on-chip structure management and building