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▪ Recap on NeRF

Introduction
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▪ Limitations of NeRF
• Training time

• Inference time

• Scalability

• Camera calibration

• Static scene

Introduction
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▪ Why?
• How much time is needed for rendering 10-second scene with 60 fps?

− NeRF: 30 seconds / frame

− Rendering 600 frames will take 5 hours!

Introduction
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▪ NeRF for Dynamic Scenes
• D-NeRF

• Nerfies

• Neural Scene Flow Fields

• …

Related Work
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Pumarola et al. D-nerf: Neural radiance fields for dynamic scenes. CVPR 2021.
Park et al. Nerfies: Deformable neural radiance fields. ICCV 2021.

Li et al. Neural scene flow fields for space-time view synthesis of dynamic scenes. CVPR 2021.
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▪ D-NeRF
• Main idea

− 6D input: 𝑥, 𝑦, 𝑧, 𝜃, 𝜙 + 𝑡

− Factorization
› Deformation network

› Canonical network

Related Work
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▪ D-NeRF
• Factorization

Related Work
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▪ D-NeRF
• Limitations

− No improvement in the rendering process

Related Work
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▪ NeRF for Fast Rendering
• KiloNeRF

• FastNeRF

• PlenOctrees

• Neural Graphics Primitives

• Mixture of Volumetric Primitives

• …

Related Work
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▪ FastNeRF
• Main idea

− Test-time reduction by caching

Related Work
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▪ FastNeRF
• Main idea

− Test-time reduction by caching

− Problem
› 𝑅𝐺𝐵 = 𝑓 𝑥, 𝑦, 𝑧, 𝜃, 𝜙

› Therefore, 𝑂 𝑁5 memory is required

› 5600TB is required for 1024 cache resolution

Related Work
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▪ FastNeRF
• Main idea

− Factorization of NeRF
› Position-dependent network

› Direction-dependent network

Related Work
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▪ FastNeRF
• Runtime performance

Related Work
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▪ NeRF for Real-time Rendering of Dynamic Scenes 
• Problem of caching in dynamic scenes

− Memory requirement can be increased with respect to the time

Proposal
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▪ NeRF for Real-time Rendering of Dynamic Scenes 
• Problem of caching in dynamic scenes

− Memory requirement can be increased with respect to the time

− However, deformation module can resolve this problem
› Same part between different time is mapped onto the same point by deformation 

network

› Then, the cached size does not have to be increased

Proposal
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▪ NeRF for Real-time Rendering of Dynamic Scenes 
• Combination of each strength

− Deformation module from D-NeRF

− Caching from FastNeRF

− Then, real-time rendering of dynamic scenes will be possible

Proposal
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▪ Role
• Sangwon Kwak

− Survey on NeRF for dynamic scenes

− Dataset generation

• Seokhyeon Hong
− Survey on NeRF for fast rendering

− Training the network

• Common
− Code integration

− Result analysis and presentation

Proposal
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