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1. Background

NeRF (Neural Radiance Fields)

Ben Mildenhall, Pratul P. Srinivasan, Matthew Tancik, Jonathan T. Barron, Ravi Ramamoorthi, Ren Ng. NeRF: Representing Scenes as Neural Radiance 
Fields for View Synthesis. In ECCV, 2020. 3

https://arxiv.org/abs/2003.08934
https://arxiv.org/abs/2003.08934
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1. Computation cost and train/inference time
2. Hard to represent deformable objects
3. Hard to generalize to novel scenes
4. Hard to adopt dynamic scenes
5. Relighting ability

2. Introduction

Limitations of Original NeRF



2. Introduction

Relighting

https://github.com/majedelhelou/VIDIT/tree/master#vidit-virtual-image-dataset-for-illumination-transfer 5

Varying direction

https://github.com/majedelhelou/VIDIT/tree/master#vidit-virtual-image-dataset-for-illumination-transfer


2. Introduction

Previous Relighting Datasets
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2. Introduction

Previous Relighting Datasets
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1. Publicly available
2. Realistic ↔ Synthetic
3. Light supervision
4. Various object categories (↔ portraits)
5. Background shadow (↔ masked-out)
6. Background texture



3. Dataset Acquisition
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Varying Lights and Cameras Positions
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3. Dataset Acquisition

Varying Lights and Cameras Positions

Dataset with images providing both lights and cameras poses



Using industrial robots for accurate positions (±0.03mm) and calibration.
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3. Dataset Acquisition

Trajectories



Total 40,000 images with (S=20) scenes x (N=50) camera positions x
(M=40) lighting positions
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3. Dataset Acquisition

Dataset Structure
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3. Dataset Acquisition

Dataset Split
1. Validation: unseen viewpoint, seen light
2. Test (easy): unseen viewpoint, seen light
3. Test (hard): unseen viewpoint, unseen light



4. Baseline
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Overview



MLP for geometry:

MLP for view-dependent colors:

Viewing Direction:

Multiresolution hash encoding of point:

Spherical harmonics basis:

V0 (Instant NGP)

4. Baseline

14Thomas Müller, Alex Evans, Christoph Schied, Alexander Keller. Instant Neural Graphics Primitives with a Multiresolution Hash Encoding. In 
SIGGRAPH 2022.

https://arxiv.org/abs/2201.05989
https://arxiv.org/abs/2201.05989


Straightforward way to enable relighting

Encode rotation and translation of light source
using Fourier Features:

V1

4. Baseline
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Encode rotation and translation of light source
using Fourier Features:

→ 

Construct the 3D unit vector:

Encode using the spherical harmonics: 

V2

4. Baseline
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Approximate BRDF with 

incoming light:

outgoing light:

feature of the normal vector at x: e

→ they are relative to x, add skip connection

V3

4. Baseline
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Consider different scale of input

concatenate feature e with output of the first layer

V4

4. Baseline
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MLP for point-light visibility:

BRDF: 

incoming radiance:

V5

4. Baseline
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5. Results

Training time
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Methods Training time Computation resources

NeRV 1 day 128 TPU cores

NeRD 1.5 days 4 NVIDIA 2080 Ti

NeRFactor NeRF 6-8 hours 4 NVIDIA TITAN RTX

normals and visibility (per view) 30 min 1 NVIDIA TITAN RTX

geometry 20 min 1 NVIDIA TITAN RTX

joint optimization (per view) 30 min 1 NVIDIA TITAN RTX

Baseline of Relight My NeRF 5 hours 1 NVIDIA 2080 Ti



5. Results

Qualitative Evaluation
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5. Results

Quantitative Evaluation (baselines)
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5. Results

Quantitative Evaluation
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vs. Instant-NGP



6. Conclusion

● Strength
○ A novel dataset for relightable NeRF
○ Baseline that enables relighting of NeRF

● Weakness
○ Limited to single point light
○ Does not support varying light temperature/color
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Discussion
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