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Background

~

Inverse Rendering: We focus on recovering all scene graphical attributes from
image collections with optimization.
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Roughness Geometry
Before Optimization / \

Inpu,t Image Albedo

collection \

Albedo Roughness Geometry

After Optimization J

Capture Setup

Credits: Large Scale Multi-view Stereopsis Evaluation Credits: IMulti-View Photometric Stereo: A Robust Solution and Benchmark Dataset for Spatially Varying Isotropic Materials Credits: IRON: Inverse Rendering by Optimizing Neural SDFs and Materials from Photometric
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In the Wild IIlumination Multi-View Photometric Stereo

— Method

Co-Located Light and Camera

Inverse rendering under global illumination. w
Long range inter-dependencies & Ditticult optimization problem.
! Stage 1: Geometry Initialization )

Legends:
@®: Color Network Radiance
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L Stage 2: Joint Optimization Through PBR
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GLOW: Global lllumination-Aware Inverse Rendering of Indoor Scenes Captured with

Dynamic Co-Located Light & Camera

Jiaye Wul, Saeed Hadadan!, Geng Lin1, Peihan Tul, Matthias Zwicker!, David Jacobs!, Roni Sengupta?
1University of Maryland, College Park 2University of North Carolina, Chapel Hill
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Discontinuous Radiance With Moving Point Light J

Radiance of a scene is discontinuous with respect to flashlight position. :

Neural networks are unable to cache such discontinuous signal.
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The cast shadow covered point A

\ I Intensity
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5 First Light to Second Light
k Dynamic Radiance Cache J
L(B,E,) = V(E, < B) - LAIeCt (B, E) + Lindirectg
V(E, < B) visibility between E_and B.
Lgi(}'_e(fctc/Lindir eCt(B, E ) direct/indirect radiance.
ng_%cgc(B, E ) and Lindirect(B, E ) are continuous!
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Continuity of Radiance Dynamic Radiance Cache

Results

Material
Estimates

Re-Lighting

Find our project website, pre-print, and
code using this QR code: :
Website: glow-inverse-rendering.github.io F¥&
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Quantitative Comparison of Material Properties )
Albedo Roughness
Bedroom Shelf Counter Mean Bedroom Shelf Counter Mean
NeRO 0.19 0.35 0.20 0.25 097 303 181 1.94
IRGS 0.16 054 0.14 0.28 0.77 1.28 1.72 1.25
IRON 047 027 029 0.34 1.00 253 264 2.06
WildLight 0.04 033 0.14 0.17 064 134 193 1.30
Ours 0,03 0.04 0.02 0.03 0.23 0.16 0.06 0.15
Ablation on Radiance Caches J

Naive Cache

Albeds 197
Roughness 235.6

Runtime 794



