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Background: NeRF
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Background: PBR Shading
Split-Sum Approximation with Image-Based Lighting
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Contributions

1. A novel MLP representation for pre-integrated illumination 
regularized to be physically accurate.

2. Self-occlusion approximation for pre-integrated lighting with an 
additional MLP to improve material estimation.

3. Competitive reconstruction and relighting quality on both 
synthetic and real data with ~1 GPU-hour training time.
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Method: Pipeline



11

Method: Pipeline

Physically-based radiance prediction
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Method: Pipeline

Shared pre-integrated illumination network
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Method: Pipeline

Physically-based occlusion factor approximation
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Method: MLP Illumination
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Method: MLP Illumination
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Method: Self-Occlusion Approximation
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Results: Illumination Estimation

● Predicted illumination for our method and baselines for four different scenes.
● Our representation inherits smoothness from the MLP but still captures 

high-frequency details such as indoor objects, trees, and buildings.



18

Results: Real-Life Object Reconstruction

● Predictions on four scenes from the real-life CO3D dataset.
● Our method can successfully recover object geometry, material properties, 

and illumination for challenging scenes captured in the wild.
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Results: Real-Life Object Reconstruction

● Reconstruction and relighting quality of our method vs. baselines on the NeRFactor dataset.
● Our method attains competitive performances across all metrics with the lowest runtime
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