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Dynamic NeRF & Specular Objects



Mildenhall, Ben, et al. "Nerf: Representing scenes as neural radiance fields for view synthesis." Communications of the ACM 65.1 (2021): 99-106.

Neural Radiance Fields for Static Scenes



Neural Radiance Fields for Dynamic Scenes



Neural Radiance Fields for Dynamic Scenes
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Neural Radiance Fields for Dynamic Scenes
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Moving/Deforming Specular Object



Moving/Deforming Specular Object

Ground Truth HyperNeRF

Park, Keunhong, et al. "Hypernerf: A higher-dimensional representation for topologically varying neural radiance fields." arXiv preprint arXiv:2106.13228 (2021).
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Surface Aware Dynamic NeRF
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Negative Gradient of Density

Supervise Normal Output of MLP

Rotate Back to Observation Space

Surface Normal Estimation



Observation Space 
Coordinate

Time Embeddings

𝑥

𝜙𝑡

MLP

MLP

𝑥’

𝑤
𝑛’
𝜎

𝑅𝑇

c

𝜔𝑜

𝑥Observation Space 
Coordinate

Viewing Direction

Hyper Coordinates

Deformation Field

Canonical NeRF

MLP ത𝑛 = −
∇𝑥𝜎(𝑥)

||∇𝑥𝜎(𝑥)||

𝑛′ = argmin
𝑛′

||𝑛′ − ത𝑛||

𝑛 = 𝑅𝑇𝑛′
𝐹: 𝑥′, 𝑑 → (𝜎, 𝑐)

𝐹: 𝑥′, 𝑑, 𝒙, 𝒏 → (𝜎, 𝑐)

𝑛



Mask Guided Deformation Field



Test View RGB Deformation Field
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Test View RGB
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NeRF-DS with Mask
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Moving Object Mask

Introduce Moving Object Mask as an Invariance



COLMAP NeRF

Training View RGB

Training View Mask
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Camera Registration
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Qualitative Results
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