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Why Differentiable Rendering?
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Warped-area sampling
Bangaru et al. 2020

Reparameterization
Loubet et al. 2019

Path-space
Zhang et al. 2020

Edge sampling
Li et al. 2018

Differentiable Rendering

Only steady-state methods exist ⋯
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Why Transient?
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[Velten et al. 2012], etc.[Velten et al. 2013]

Femto-photography Non-Line-of-Sight Imaging
(NLOS)
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Beyond Volumetric Albedo – A Surface 
Optimization Framework for Non-Line-of-Sight 

Imaging
Tsai et al. 2019

None-line-of-sight Reconstruction
Using Efficient Transient Rendering

Iseringhausen and Hullin 2020

• Limited to three bounces
• No general-purposed differentiable renderer
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Inverse Methods of Transient Rendering
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Differentiable Transient Rendering
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Differentiable Transient Rendering
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OUR METHOD
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Reynolds Transport Theorem for 2D surfaces in ℝ,
Differential Path Integral
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[Jarabo et al. 2014]
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Generalized Transport Theorem for 2(𝑘 + 1)-dim. manifold in ℝ! "#$
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Boundary path space
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RESULTS
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Validation Using Finite Differences
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APPLICATION
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NLOS Tracking with Wavy Wall
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NLOS Tracking with Two Corners



• Deriving differential transient path integral
using the generalized transport theorem

• Monte Carlo differentiable transient renderer
using the correlated importance function

• Applications to challenging inverse transient rendering 
scenarios including looking around two corners

Conclusion
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• Memory
à combine with radiative backpropagation

[Nimier-David et al. 2020; Vicini et al. 2021]

• Geometry optimization using differentiable rendering
à combine with Large Steps in Inverse Rendering of Geometry

[Baptiste Nicolet et al. 2021]

Limitation and Future Work
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Presented by Shinyoung Yi


