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(b) NeRF models are trained
in different coordinate frames
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(a) Objaverse (¢c) DReg-NeRF aligns NeRF blocks
into the same coordinate frame
without accessing raw image data

Our method registers multiple NeRF blocks. (a) One of the collected objects
from the Objaverse dataset. We render the images from a predefined camera
trajectory to construct our training data. (b) NeRF models are trained in different
coordinate frames. (c) Our method aligns NeRF blocks into the same coordinate
frame without accessing raw image data.

+ Training Data Rendered from 3D Objects
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APPROACH

% Training Loss
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v' Surface Field Loss Cgr = N”S([XSI‘CI tht]) + S([Xsre, tht])”l

The surface field is the differential probability of the ray hitting a surface
at a given point X.

v’ Confidence Loss Cconf = BCE(/S\src; gsrc) + BCE(/S\tgt: gtgt)

v Correspondence Loss Ccorr = 2 p(SIT* (%) —yil; 0, )
v" Final Loss Ctinal = Cconf + A1Cst + A2Ccorrt A3C¢eat

% Network Architecture
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Target NeRF Voxel Grid 3D FPN Feature Points Transformer

1) Extract the pairwise voxel grid and a binary mask from the source and target NeRF.
2) Feed the voxel grid and a binary mask into the 3D feature pyramid network to extract

voxel features.
3) Downsample the extracted voxel grid features by their spherical neighborhood.

4) Strengthen the resulting source and target features features by a transformer, where

a self-attention layer is used to enhance the intra-contextual relations, and a cross-
attention layer is used to learn the inter-contextual relations.

5) Decode the features into correspondences and their corresponding confidence
scores by a single-head attention layer.

DReg-NeRF: Deep Registration for Neural Radiance Fields
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% Quantitative Results
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FGR [15] 178.34 81.31 104,52 26.35 138.00 6.92 2.86
AR REGTR [12] 169.07 98 .67 106.12 176.48 178.36 17396
77.48 22 .91 10.53 95,89 3.49 6.96
6.01 18.88 762 8.25 10,95 1.36
FGR [ 15] 17.44 8.63 10.93 35.22 1.53 1.36
At REGTR [42] 30.72 60.53 3548 42.10 50.40 13.17
15.52 229 1.95 21.40 4.28 0.50
1.78 5.07 10.68 3.18 1.00 1.22
Fireplug 06d5 Fireplug (063 Fireplug 0152 Shoe 18¢3  Shoe 1627  Shoe 0bf%  Shoe 022¢  Teddy 1b47  Elephant 183a  Elephant 1608 Elephant 1a39
FGR [45] 6.19 20.32 7.50 10.23 178.14 50.28 8.05 2137 3097
AR REGTR [ 1] 15692 99.60 4.04 2.55 175.21 15491 14917 17228 102.62
156.17 45.76 12.34 14.69 131.66 6.84 6.32 392 12694
796 17.43 4.86 6.06 12.95 293 11.44 11.13 13.584
FGR [43] 5.83 .83 1.17 .04 4.99 3547 1.11 14.08 11.03
At REGTR [ 1] 68.71 38.74 2.13 3.53 43.40 102.00 42 84 66.15 34.54
10.54 5.32 2,60 4.66 28.63 4.40 220 140 33.57
1.58 5.08 0.96 2.08 12.80 .65 L06 6.17 7.80
‘ itative Result
¢ Qualitative Results
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CHECK OUT OUR PROJECT PAGE
FOR MORE DETAILS!

https://aibluefisher.github.io/DReg-NeRF

source NeRF
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target NeRF aligned poses (SV)

aligned poses (BEV)

source pred in target frame



