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Discontinuity of the visibility function

The triangle-pixel visibility function (“is 
this triangle visible on this pixel ?”) is 
discontinuous (values in {0,1})

-> rasterization is by nature not differentiable.

So for position gradients, one needs 
sophisticated techniques.
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nvdiffrast

Goals:
- Flexibility, integration in AD frameworks
- Performance, use of existing OpenGL/hardware pipelines
- Correctness of gradients



nvdiffrast - forward

The library offers 4 modular primitives

Parameters are tensors (TF, PyTorch)



nvdiffrast - forward

Rasterization



Attributes interpolation

nvdiffrast - forward



Texture lookup

Supports prefiltered texture sampling 
(aka mip-maps)

nvdiffrast - forward



nvdiffrast - forward

pixel footprint <-> 
uv-coords derivates wrt 
image positions



nvdiffrast - forward

https://pema.dev/2025/05/09/mipmaps-too-much-detail/



Custom shading

nvdiffrast - forward

not included
must be done manually (in AD framework) 
by the user



Anti-aliasing

nvdiffrast - forward

- Fetch pixel pairs with triID changes
- Keep silhouette edges, crossing segments 

between the adjacent pixels
- Adjust colors wrt the relative triangle 

coverage of the pixels



nvdiffrast - backward

trainable



nvdiffrast - backward
allow position training with visibility grads



Examples Optimization of vertex positions/colors
Resilience to low-resolution



Examples Optimization of a texture
Importance of mip-maps



Examples Optimization of an envmap and 
material parameters
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Questions ?


