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RenderFormer: A Fully Transformer Rendering Pipeline
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End-to-end with Raw 3D Input No Per-scene Training

& Full Global lllumination Effects & Minimal Prior Constraints



Definition of 3D Rendering
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Sequence-to-Sequence Machine Translation
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/dea: 3D Rendering = Translating 3D to 2D

Formulate as Sequence-to-Sequence
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3D Rendering = Translating 3D to 2D
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3D Sequence: Tokenize Mesh Scene by Triangles
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3D Rendering = Translating 3D to 2D
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2D Sequence: Tokenize View using Ray Bundles
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Rendering with Transformer Architecture
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Full Pipeline
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Training Data — Template-based Scene Generation
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Max #Triangles

8

Max #Lights
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Results — Static Scene Rendering




Results — Dynamic Scene Rendering

&




It works!
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How general is
RenderFormer?
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Generalization — Number of Triangles
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Generalization — Lighting Number




Generalization — Camera Distance

RenderFormer Reference




Generalization — Camera FOV

RenderFormer Reference




Generalization — Resolution

Rendered Image FLIP Error
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Generalization — Resolution
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Generalization — Resolution
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Generalization — Resolution
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Generalization — Shadow Complexity




Generalization — Interreflection Depth
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It generalizes
well!
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Why does
RenderFormer work?
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View-Independent Stage Resolves Diffuse Light Transport
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View-Dependent Stage Resolves Triangle-Ray Intersection

roughness = 0.3 roughness = 0.7 roughness = 0.99




View-Dependent Stage Learns “Screen-Space Reflection”
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Conclusion

* RenderFormer: A Fully Transformer Rendering Pipeline
* 3D Mesh Input
* Full Global lllumination Effects
* No Per-Scene Training
* Minimal Prior Constraints

 Attention Is All You Need for Rendering




RenderFormer Today: An Initial Step

Can it replace Future Work
existing renderers? » More Generality
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Modern GPUs are Built for Transformers
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The Road Ahead: Exciting Future Applications
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Thank You for Your Attention!

RenderFormer: Transformer-based Neural Rendering of Triangle Meshes
with Global lllumination

https://microsoft.github.io/renderformer/
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