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Nerfbusters: Removing Gh‘g stly Artifacts from Casually Captured NeRFs
BAIR Frederik Warburg*?, Ethan Weber*!, Matthew Tancik!, Aleksander Hotynski'2, Angjoo Kanazawa'
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TLDR: We propose an evaluation procedure for in-the-wild NeRFs, and we present a method that uses a 3D dlﬁUSlon prior to clean NeRFs { Results )
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- Motivation 3D Diffusion Prior ® Our learned 3D prior favorably reduces floaters compared to hand-crafted

methods such as sparsity loss, total-variation loss, or RegNeRF

® Casually captured NeRFs have artifacts such as floaters of flawed geometry
e Current NeRF evaluation fails to address the in-the-wild setting with novel views far from train ® We train a local 3D diffusion prior on
Distance from nearest training view - small cubes on ShapeNet

® \We sample NeRF densities and
apply the prior with a Density Score
Distillation Sampling (DSDS) loss

® Our method is applied as a post-
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processing step

® \We importance sample cube

|ocat|ons based on NeRF renderlng | PSNR+ SSIM1 LPIPS | | Depth | Disp. | | Mean°| Median°®] % 30°71 Coverage

Nerfousters , e
- densities Nerfacto Pseudo GT | 25.98  0.8591  0.1019 | 0.0 0.0 0.0 0.0 1.0 0.893
I vt Nerfacto 1700 05267 03800 | 126277 1510 | 60.63 54638 0254  0.89
+ Visibility Loss 1781 05538 03432 | 100057 1041 | 5773 51335 0280 0854
Main C buti Query NeRF Densiis B Donsitos Deroic Donsilos +Vis+Sparsity [42] | 1781 05536 03445 | 92.168 1145 | 5777 51399 0280  0.854
+ Vis + TV [7] 1784 05617 03409 | 74015 0382 | 6193 56164 0242  0.843
ain Contributions +Vis+RegNeRF [25] | 1749 05396 03585 | 182447 1200 | 5939 53267 0268  0.858
: : : : - : +Vis+DSDS (Ours) | 17.99  0.6060 02496 | 54453 0114 | 5477 47981 0295  0.630
® \We propose an evaluation setting with two separate videos for training and evaluation
We create and release the Nerfbusters Dataset which consists of 12 captures, 2 videos each
{ ® We train a local 3D diffusion prior and apply a Density Score Distillation Sampling (DSDS) loss 3 Diffusion
‘,\_ J odel
- : Losps = 3 mioy + (1 = my) max(w = 01,0 /n
1 DSDS = ) M0 — m;) max(w — oy,
Evaluation Procedure A S
® \We train a NeRF on both train and evaluation videos to create pseudo GT
We evaluate on visible regions and report coverage e - |
MipNeRF 360 ’ Nerfbusters (W icibili ‘Ei Neﬁaét; Nerfacto + Visibilit S ‘arsit + Vis TV + Vis
W py e R Visibility Loss v Sparsty
J =i | Translation to NN Rotation to NN
Nerfonsters 062 2851 We penalize densities if they are not visible by any training views ...
Synthetic [20] 0.29 18.12 ® The visibility loss is easy to implement with camera frustum checks s
LLFF [19] 0.24 2.07 H :
Phototourism [11] 0.01 9.47 LI m Itatl ons
MipNeRF-360 [] 0.07 10.49 - Render from one eval viewpoint

® Our method deletes geometry but cannot inpaint color

® Our method does not scale to large scenes due to spatial aliasing
Train images
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