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Overview
● Basics
● General method
● Data structures
● Algorithm
● Speed up techniques
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Basics
● Travers ray through scene
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Streaming ray tracing
● GPU pipeline

– Primary rasterization
● Problems

– How to map ray tracing to GPU pipeline
– Break up ray tracing into separate kernels
– Kernels run as fragment programs
– Uniform grid as acceleration structure

● Various optimization
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General Method
● Traverse acceleration structure

– Cull away parts that ray cannot hit
– Leaf nodes contain primitives

● Primitive intersection
– Intersect ray directly
– Return hit status to traversal

● Generate secondary rays from hit
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Acceleration structure
● Uniform grid

– GPU friendly → 3D texture
– Dependent fetches for lookup
– Each voxel → several primitives (parts)

● Precomputed on CPU
– Slow
– Static scene
– Triangles
– #Triangles (resolution)
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Uniform grid
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Streaming scheme
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Streaming scheme
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Traverse uniform grid
● 3D-DDA algorithm

– Initialization
– Incremental traversal

● Non empty voxel
● Out of grid
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Algorithm
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Algorithm
Ray Generation

● In – camera data
● Out – ray vector, Bbox intersection
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Algorithm
Voxel Precalc

● In – ray vector, position (world coord)
● Out – in/out position (grid coord)
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Algorithm
Ray Traverser
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Algorithm
Ray Intersector
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Traversing / Intersection loop
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Grid size
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Disadvantages
● Multipass

– Inefficient
– #Texture read / write

● Uniform grid
– Memory consumption
– Geometry distribution
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Speed up techniques
● Proximity clouds/distance fields
● BVH implementations
● kd-tree implementations
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OptiX
● NVIDIA Optix

– Interactive ray tracing 
– http://www.nvidia.co.uk/object/optix_uk.html

http://www.nvidia.co.uk/object/optix_uk.html
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Questions ?
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