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Representing 3D Shapes
Discretized representations 

❏ Fixed sampling density

Continuous representations

❏ Arbitrary resolution

Voxel grid Point Cloud Mesh

Surface Atlas Implicit Function
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Implicit Functions
Map each 3D point to inside/outside the shape

DeepSDF: Learning Continuous Signed Distance Functions 
for Shape Representation, Park et al., CVPR 2019

Occupancy Networks: Learning 3D Reconstruction 
in Function Space, Mescheder et al., CVPR 2019
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Implicit Functions

OccupancyNet:

 

(Occupancy Probability)
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Surface threshold



Implicit Functions

OccupancyNet results

+ Smooth

- Fail to capture details

- Slow rendering (Marching Cubes)
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Surface Atlas

AtlasNet: maps points on 2D patches to the surface 
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Surface Atlas

AtlasNet results

+ Fast rendering

+ Easy to store textures

- Non-smooth

- Artifacts at boundaries of patches
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Hybrid Explicit / Implicit Model

Hybrid Approach: 

● Aligning the surface generated by AtlasNet to the level-set of the implicit function

● Aligning AtlasNet and OccupancyNet normals  
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Hybrid Explicit / Implicit Model
Architecture:
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Results
Single-view reconstruction
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Results
Single-view reconstruction
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Results
Single-view reconstruction
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Results
Auto-encoding point clouds
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Impact of Loss Components

Consistency Loss
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Impact of Loss Components

Normal Loss
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Impact of Loss Components

Image loss
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Summary: Hybrid Approach
Advantages:

● Learning smoother surface

● Accurate normals

● Accurate surface: small chamfer distance to ground truth

● Faster inference

HybridSurface Atlas Implicit 
Function
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