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Overview

 Input: sparse posed HDR images

 Output: 3D assets, including global illumination, albedo, roughness



Prior Works -- Modeling global illumination

Path tracing1 Per-pixel IBL2

 

[1] Inverse Path Tracing for Joint Material and Lighting Estimation. CVPR'19
[2] Inverse Rendering for Complex Indoor Scenes: Shape, Spatially-Varying Lighting and SVBRDF From a Single Image. CVPR'20
[3] Learning Indoor Inverse Rendering with 3D Spatially-Varying Lighting. ICCV'21
[4] Plenoxels: Radiance Fields without Neural Networks. CVPR'22
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Expensive computation

High cost of storage(~1G)
globally inconsistent

Only model 2D lighting
globally inconsistent

High cost of storage(~750M)
globally inconsistent
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Texture-based Lighting

Geometry with HDR texture
•••

Posed HDR images



Texture-based Lighting

Incoming lighting

Geometry with HDR texture precomputed irradiance



Prior Works -- Disentangling the ambiguity between materials

Learning prior1,2 Local smooth3

 

[1] NeRFactor: Neural Factorization of Shape and Reflectance Under an Unknown Illumination. TOG'21
[2] Modeling Indirect Illumination for Inverse Rendering. CVPR'22
[3] Extracting Triangular 3D Models, Materials, and Lighting From Images. CVPR'22
[4] NeILF: Neural Incident Light Field for Physically-based Material Estimation. ECCV'22

Non-local bilateral  smooth4

unsuitable for large scene wrong local optima

reasonable smooth but ill-posed value



Architecture

segmentation-based prior



Material Optimization -- Stage 1 Coarse Albedo

 Lambertian assumption

 semantics-based albedo smooth

coarse albedo texture



Material Optimization -- Stage 2 Coarse Roughness 

 optimize roughness in virtual highlight regions

 semantics-based propagation 

virtual highlight regions coarse roughness



Material Optimization -- Stage 3 Segmentation-based fine-tuning

 fine-tune albedo and roughness

 Segmentation-based roughness 
smooth

refined albedo texture refined roughness texture



Comparisons -- Real Dataset
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Thank you for watching


