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Fast Voxel Traversal Algorithm 
Amanatides & Woo (1987)













Lighting



Shadow volume

4 objects, individually transformed Single large axis-aligned volume



Shadow volume

4000 x 3400 x 290
4 billion voxels



Shadow volume

2x2x2 = 8 voxels per byte

4000 x 3400 x 290
4 billion voxels 500 Mb VRAM

2000 x 1700 x 145=













High Quality Trace



Medium Quality Trace
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Low Quality Trace



Frame breakdown
acko.net/blog/teardown-frame-teardown

juandiegomontoya.github.io/teardown_breakdown.html



Limitations



Sparse shapes are very inefficient
Limitations



Restricted by the palette
Limitations



Shadow volume implies a maximum level size
Limitations



No global illumination
Limitations



Dynamic objects require shadow volume updates
Limitations



Shadow volume quantization artifacts
Limitations



Shadow volume quantization artifacts
Limitations



Limitations
• Sparse shapes 
• Indexed palette 
• Maximum level size 
• Global illumination 
• Dynamic objects 
• Quantization artifacts









Daxa
• Created by Patrick 

Ahrens. Co-developed 
by Matěj Sakmary and 
me 

• Faster iteration 

• Powerful rendergraph 

• Bindless resources 

• Reasonable defaults 

• Syntax niceties





















What about primary view?





Limitations
• Sparse shapes 
• Indexed palette 
• Maximum level size 
• Global illumination 
• Dynamic objects 
• Quantization artifacts
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