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Analytical implicit surfaces𝑓 𝑥, 𝑦, 𝑧 = 0
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Interpreter on the GPU

Key point: represent the implicit surface as a tape

Tape flat array of clause

Topological sort

DAG

Instruction tape

Slot allocation (greedy algorithm)
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Interval arithmetic

(-1.0, 0.7)

(-0.5, 1.2)

Returns the lower and upper values found in the interval

if lower > 0  Empty interval 

if upper < 0  Filled interval

otherwise  Ambiguous

Lower Upper
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Tape simplification

Use interval results at min/max clauses to detect inactive clauses in a particular region

Construct shortened tape

That tape is valid for all sub regions contained within the parent region
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First pass (64x64 tiles)

White is completely inside/outside



Tape simplification: effectiveness

First pass (64x64 tiles) Second pass (8x8 subtiles)

White is completely inside/outside



Full pipeline

2D pipeline



3D Full pipeline
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Discussion

Works in both 2D and 3D

Requires only C^0 continuity

Interactive framerates, even for complex models

Scales with GPU power

Works best with classic CSG operators (min/max)

Lots of GPU memory required

Lack of examples: only three scenes

Complex GPU implementation

Open source, in cuda, macOS only: https://github.com/mkeeter/mpr

https://github.com/mkeeter/mpr
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