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3D reconstruction 

3D models are expensive annotation 

Capped by limitations of visual hull 

Full 3D supervision 
[Choy et al, Wu et al, Girdhar et al] 

2D mask supervision 
[Yan et al.] 
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Adversarial Constraint 

• Train constraint function 

        as GAN discriminator 

• Rewrite constrained 
optimization using log 
barrier method 



2D mask weak supervision 

Raytrace Pooling 2D mask supervision 

3D Reconstuction Rendered 2D mask Ground-truth mask 

• Raytrace Pooling: 
Renders reconstruction 
to mask 



Result 1: Synthetic image reconstruction 
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Result 2: Real image reconstruction 

Single-view real image reconstruction 

on ObjectNet3D 

Input 

Ground-

truth 

Ours 

Input 
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Multi-view real-image reconstruction 

on Stanford Online Product 



Result 3: Hidden representation analysis 

Linear interpolation of hidden 

variables of two images 
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Conclusion 

• 2D mask weak supervision 

• Affordable and practical 

• Made possible by Raytrace Pooling 

• Adversarial constraint 

• GAN as log barrier constraint 

• Overcomes limitation of visual hull 
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