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Motivation



Problem

Recover 3D structure (shape + texture) of an object of a known 
category in a single image

û Ill-posed problem
ü Human is very good at this task via learning 3D shape prior



Problem

How to learn the 3D shape prior?
Ø Supervised

ü Require massive 3D data → hard to acquire
Ø Unsupervised

ü Observe 2D images of the same category



Only symmetric objects !!!

Previous approach – LeSym*

* S. Wu, C. Rupprecht, and A. Vedaldi. “Unsupervised learning of probably symmetric 
deformable 3d objects from images in the wild”. In CVPR 2020.
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Our solution?

Ø Many datasets have 
multiple images for 
each object instance
ü Cover symmetric 

objects

Ø Shape consistency



LeMul

Learning from Multi-Image Datasets - LeMul
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LeMul System
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*Note that we omit the confidence maps in this figure for simplicity 

LeMul system



N(p) : the neighbors of a pixel

!!": the intensity weighting term

!!#: the depth weighting term

Where:

LeMul system



Results



Qualitative results
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LeMul

Cat Faces (single + symmetric)
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BFM results comparison with baselines. 

Quantitative results

üBetter surface reconstruction on BFM

üBetter voted via user surveys on all datasets



THANK YOU
https://github.com/VinAIResearch/LeMul


