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Quick Overview

A single image AR effect of object insertion into new scenes



Quick Overview

• Inverse rendering + re-rendering



Challenges

• Inverse rendering from a single image is highly ill-posed

• Training data to solve inverse rendering or relighting is

shorted

• Differentiable specular rendering layer based on

parametric lighting models is shorted



Relit Dataset



Relit Dataset • 500 videos, 750K images



Weakly-supervised Inverse Rendering

• End-to-end self-supervised training



Loss definition and proofs

• Low rank loss:

𝑓 𝑅 = ത𝑅 − 𝑅 𝐹
2

• Theorem 1. ത𝑅 is the rank-one approximation of 𝑅 . ത𝑅 is

computed by: 𝑅 = 𝑈Σ𝑉𝑇 (SVD), Σ = 𝑑𝑖𝑎𝑔 𝜎1, 𝜎2, 𝜎3, … , Σ′

= 𝑑𝑖𝑎𝑔 𝜎1, 0,0, … , ത𝑅 = 𝑈Σ′𝑉𝑇.

• Theorem 2. Convergence of 𝑓(𝑅).



Differentiable Non-Lambertian Rendering

Spherical Harmonic bases for specular reflections.  



Relighting Demos



Mobile APP Demo



Thanks for listening!

Please scan the barcode to check 
the project page with more info.
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