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[Projective Sampling for Differentiable Rendering of Geometry, Zhang, Roussel, and Jakob. 2024]
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GraphViz ran for 1 week and 

then produced this visualization..

Computation graph of a simple (< 1 sec) rendering job
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Differentiation as a physical process

Phase 2: simulate derivative of lightPhase 1: simulate light

Computation graph

Chess pieces by Tizian Zeltner

Huge speedup

(we observed factors


     approaching ~1000 ×)
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Target imageCurrent state

38Chess pieces by Tizian Zeltner
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Gradients

Naïve

Ours

Optimization
From: Differentiable Signed Distance Rendering [Vicini, Speierer, and Jakob 2022]
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Edge sampling Reparameterization
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From: Large Steps in Inverse Rendering of Geometry [Nicolet, Jacobson, and Jakob 2021]
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Dr.Jit: Compiler & automatic differentiation engine

Mitsuba: Differentiable physically-based renderer

Mitsuba 3
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[Solar Carve Tower - Studio Gang]

[WSP USA][WSP USA]
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Earth Observation
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Shanghai and Yangtze river mouth

[ESA, Copernicus Sentinel-3A, OCLI instrument]
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I hope you enjoyed the course!
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