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BVHSs for Ray Tracing

A Perform well on GPUs
A Low memory footprint
A Simple+fastonstruction

A Fast refitting in animations
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(no problem forkd-trees or other spatial hierarchies)
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The Problem: Node Overlap

A Minimum leaf bounding volume is that of primitives
A Nodes overlap, particularly badly with large primitives
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The Problem: Node Overlap
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Previous Methods

A Straightforward pretessellation
A Waste of memory
A Numerically difficult

A Presplit bounding boxes
A Early Split Clipping [Ernst & Greiner 07]
A Edge Volume Heuristic [Dammertz& Keller 08]

A Basic idea: prpass subdivides primitive AABBs
A BVH built on top of those
A Primitives may be referenced more than once (which is ok)

A Hard to get good !/$ with all above methods
A 1is often small, if anything
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Spatial Splits in BVHs

A Need for better splitting strategy
Ab2 NBlIazy S OFyQli aLl aAalt

Aho2SOl aLX AddGdAy3a a2y RSYlY
A No longer a prepass
A Can splits objects only where we really need it
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The SpliBVH (SBVH)

A Use spatial splits during BVH build
A But only where we expect benefit

A Very simple algorithm:

SplitNode ()

{
splitl = findBestObjectSplit 0 // BVH split as usual
split2 = findBestSpatialSplit O /like kd (almost)

if( splitl.SAHcost <= split2.SAHcost )
PerformSplit  ( splitl)
else
PerformSplit  ( split2)
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Finding Spatial Splits

A Very similar to split search fé&o-trees

A A few subtle differences exist, though
A Because we store full AABBS, not just a plane
A More detailsin the paper

A Our implementation uses a binning approach
A Good tradeoff between speed and quality
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Finding Spatial Splits

A Binning: consider a set of equidistant split planes
A Finds split in linear time

A Adapt conventional binning to fit our needs
A Store an AABB in each bin (like BVH binning)
A Store entry/exit counters in each bin (likd-tree binning)
A Fill the bins with clipped primitive AABBSQ K 2 LILJISR 0 A Y
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