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Cinematic rendering looks good
Image courtesy: Pixar



High geometric complexity
Image courtesy: Pixar



High shading complexity
Image courtesy: Pixar



Motion blur, Depth - of - field
Image courtesy: Pixar



Complex lighting
Image courtesy: Pixar



All this is slow
Image courtesy: Pixar



Our Goal

ÅMake it faster

ïAs much as possible in real time

ÅUse the GPU

ïMassive available parallelism

ïFixed - function texture/raster units

ïHigh Programmability



Enter Reyes

ÅDeveloped in 1980s, offline

ÅPixel - accurate smooth surfaces

ÅEye- space shading

ÅStochastic sampling

ÅOrder - independent transparency



Bound/Split

Dice (tessellate)

Displace

Shade

Compose

Sample

Vertex Shade

Geometry Shade

Rasterize

Fragment Shade

Blend

Depth - buffer

Reyes Direct3D 10



Bound/Split
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ÅHigh-quality 

geometry

ÅConvenient surface 

shading

ÅCinematic quality

ÅWell-behaved (?)

Reyes



Bound/Split

Dice (tessellate)

Displace

Shade
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Reyes

ÅInput:

Smooth surfaces

ÅOutput:

0.5 x 0.5 pixel quads 

(micropolygons)



Outline

ÅReyes Subdivision ðalgorithm

ÅSubdivision on GPU ðimplementation

ÅResults

ÅLimitations
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Split - Dice

ÅRecursively split a 
surface till dicing 
makes sense

ÅUniformly sample it 
to form a grid of 
micropolygons
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