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Static Nerf

• Neural Radiance Field






Space-time/Dynamic Nerf






Dynamic Nerf

𝒕𝒕

An under-constrained problem
 only monocular video
 Camera?
 Limited view directions
 Dynamic and diverse motion



Concurrent works

• D-NeRF: Neural Radiance Fields for Dynamic Scenes. CVPR 2021.

• Space-time Neural Irradiance Fields for Free-Viewpoint Video. CVPR 2021.

• Neural Scene Flow Fields for Space-Time View Synthesis of Dynamic 

Scenes.  CVPR 2021.





Approach



Experiments



Issues

 GT camera
 100-200 frames, quite small motion
 Not applied into real scenes
 Difficult to train/converge



Concurrent works

• D-NeRF: Neural Radiance Fields for Dynamic Scenes. CVPR 2021.

• Neural Scene Flow Fields for Space-Time View Synthesis of Dynamic 

Scenes.  CVPR 2021.

• Space-time Neural Irradiance Fields for Free-Viewpoint Video. CVPR 2021.





Motivations

• To deal with real world videos
 Camera?  standard SFM pipeline, COLMAP

 Arbitrary motion and scene  Incorporate several regularization 
terms & data-driven loss



Models and Losses



Losses

• Temporal photometric consistency.



Losses

• Data-driven priors.
 optical flow

 depth

However, as both of these data-driven priors are noisy (rely on 
inaccurate or incorrect predictions), we use these for initialization 
only, and linearly decay the weight to zero during training.



Combine static and dynamic



Combine static and dynamic



Experiments



Experiments



Concurrent works

• D-NeRF: Neural Radiance Fields for Dynamic Scenes. CVPR 2021.

• Neural Scene Flow Fields for Space-Time View Synthesis of Dynamic 

Scenes.  CVPR 2021.

• Space-time Neural Irradiance Fields for Free-Viewpoint Video. CVPR 2021.





Motivations

• Explicitly model the scene flow is difficult
• a stream of RGB-D images



Losses



Losses



Losses

• Static scene loss.



Experiments



Summary

• From static to dynamic Nerf 
 Extra variables, i.e. timestamp
Monocular video

• Constraints/Losses
 Depth/Scene flow
 Static + Dynamic

• Issues
 Per-instance/video training
 Heavily rely on depth & flow estimation & accurate camera
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