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Abstract — This paper proposes a novel 3D representation method, Neural Distance-

Density Field (NeDDF), to constrain the distance and density fields reciprocally. Re-
cently, several methods have been proposed to construct distance and density fields using
Implicit Neural Representation (INR) for 3D reconstruction problems. However, meth-
ods using density fields such as NeRF do not provide density gradient in most free regions
and thus have poor tracking performance for camera pose estimation. Also, applications
of distance field methods such as NeuS are limited to object shapes with boundary sur-
faces. We propose a distance field representation that extends distances to non-boundary

shapes and can be explicitly transformed into a density field.
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NeRF, Implicit Neural Representation, Distance Field, Density Field
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#* 1 KRB OBGERTR
w/ Depth w/o Depth
Method NeRF NeDDF NeRF NeDDF

+ PSNR[dB]

teddy 30.5 29.7 30.7 29.8
plant 294 29.0 294 29.2
room 30.2 29.6 30.3 29.7

2 BRMEOMGERER | ATE.RMSE[mm]|
Method NeRF NeDDF

teddy 47.25 11.74
plant 33.15 12.94
room 41.60 21.78
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