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Contribution

• Introduce a new representation for 3D geometry
• The representation can be used for reconstructing 3D geometry from 

various input types. 
• State-of-the-art performance on 3D reconstruction



What’s Implicit Function based Representation?

Occupancy

Signed 
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Function

• Using a function to represent 3D object

Signed 
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the Surface



How to learn this function?
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Methods
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Experiments

• Optimizing for one shape
• Discrete v.s. continuous 
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Experiments

• Single Image 3D Reconstruction (Testing on real images)
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Experiments

• Point Cloud 3D Reconstruction

Occupancy Networks: Learning 3D Reconstruction in Function Space
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Limitation

• Geometry must be extracted  in post-processing step (Marching Cube)
• Extension to 4D is not straight-forward (curse of dimensionality)
• Fully connected architecture and global condition lead to oversmooth

results. 
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Methods (Recap)

• Network Architecture

• Training Objective

Occupancy Networks: Learning 3D Reconstruction in Function Space
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What’s missing in previous paper?

• Lack of local details
• Not scalable to scene-level reconstruction



Methods
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Limitation

• Still requires post-processing step (Marching Cube), and is even 
longer for larger scene
• Details is restricted by the intermediate voxel resolution 

Convolutional Occupancy Networks
Songyou Peng, Michael Niemeyer, Lars Mescheder, Marc Pollefeys and Andreas Geiger

ECCV 2020



What’s missing in previous papers?

ReLU
activation 
everywhere
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Experiments
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Summary

• Implicit representation can represent arbitrary topology with 
geometric details
• With low memory footprint
• Not restricted to specific categories
• Other research directions:
• Finding better network architecture for implicit function
• Extending implicit function to other domains:

• Textures, 4D motion, 
• Nerf


