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by Explicit Learning



• We propose a novel differentiation-free 3D representation Neural Vector Fields.

• We propose a learned shape codebook to provide cross-object priors.

• We evaluate the effectiveness of NVF on extensive experiments, i.e., category-specific, 
category-agnostic, category-unseen, and cross-domain reconstructions.
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NVF 𝒒 = 𝚫𝒒 = ෝ𝒒 − 𝒒, ∀𝒒

𝒒 ∈ ℝ3 is the query point

ෝ𝒒 ∈ ℝ3 is the nearest point on surface
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Differentiation-free

Comparison



Comparison

NVF 𝒒 = 𝚫𝒒 = ෝ𝒒 − 𝒒, ∀𝒒

𝒒 ∈ ℝ3 is the query point

ෝ𝒒 ∈ ℝ3 is the nearest point on surface

𝑑𝑖𝑠𝑡 𝒒 = 𝚫𝒒
𝟐

𝑑𝑖𝑟 𝒒 =
𝚫𝐪
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Differentiation-free

UDF 𝒒 = 𝑑, ∀𝒒

𝒒 ∈ ℝ3 is the query point

ෝ𝒒 ∈ ℝ3 is the nearest point on surface

𝑑𝑖𝑠𝑡 𝒒 = 𝑑

𝑑𝑖𝑟 𝒒 = 𝜵UDF(𝒒)
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Differentiation



Architecture

Non-differentiation



Feature Extraction

𝑵 × 𝟑

Point Cloud

𝑵 × 𝑪

Features
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𝑴×𝑫



Multi-head Codebook
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Continuous Discreate



Field Prediction

𝑴× 𝟐𝑫



Field Prediction



Category-specific Reconstruction



Category-agnostic & Category-unseen Reconstruction



Category-agnostic & Category-unseen Reconstruction



Watertight

Base

Novel



Base Novel

Non-watertight



Cross-domain Reconstruction



Ablation Study



Thanks
GitHub: https://github.com/Wi-sc/NVF.git

Paper: https://arxiv.org/abs/2303.04341

Email: xianghui.yang@sydney.edu.au
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