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Background

• Signed Distance Functions (SDFs) have been successful in representing               
high resolution shapes with complex topology.

• Signed distance s =f(Condition c, Query q)

• Current methods still struggle from learning SDFs from noisy point clouds without 
ground truth signed distances, point normals or clean point clouds:

• We propose to learn SDFs via a noise to noise mapping which can 
infer a highly accurate SDF of a single object or scene from its 
multiple or even single noisy point cloud observations.
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Related works

• Current solutions significantly affect the accuracy of SDFs learned for noisy 
point clouds, either caused by poor generalization or the incapability of 
denoising.
• IMLS, POCO, Cocc

• These methods need the expensive pairs of the corrupted inputs and clean 
targets to learn the denoising, 

• By introducing a novel loss function containing a geometric consistency 
regularization, we are enabled to learn a SDF via a task of learning a mapping 
from one corrupted observation to another corrupted observation or even a 
mapping from one corrupted observation to the observation itself.

[IMLS]: Deep implicit moving least-squares functions for 3D reconstruction, CVPR 2021.
[POCO]: POCO: Point convolution for surface reconstruction, CVPR 2022.
[Cocc]: Convolutional occupancy networks, ECCV, 2020.



It is import to learn signed distance functions (SDFs) from 3D point clouds in various tasks,

such as surface reconstruction and point cloud denoising.

The latest methods struggle to learn SDFs from noisy point clouds.

Noisy Points ConOcc [ECCV 2020] IMLS [CVPR 2021] Ours GT

Noisy Points LIG [CVPR 2020] Ours

Our method can learn SDFs directly from noisy point clouds without supervision or point normal.
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We introduce to learn SDFs via Noise to Noise mapping.

Given N≥1 corrupted observations from an object or scene, 
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Surface Reconstruction for Shapes



Surface Reconstruction for Shapes



Surface Reconstruction for Scenes





Thanks for watching!
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