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•  Di�erentiable renderers provide local first-order gradients ∂f/∂θ (∇)
•  Previous work (FR22) convolves loss function with Gaussian.
•  Reduces plateaus and supports black-box renderers.
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• We propose estimators for second-order information (H) to enable larger, 
more reliable update steps to improve convergence speed.

Key idea: convolve rendering equation L with Gaussian kernel κ and
di�erentiate with di�erent operator D.

Problem:
All dimensions need to be sampled:
Costly for Hessian (n²)
Solution:
Get average convolution, then sample.
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• We also propose estimator for Hessian vector product (HVP) and 
an aggregated sampling method to improve sampling speed.v
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