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Step 1: Learn 3D shape reconstruction by template deformation

Step 2: Optimizing shape reconstruction
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Step 3: Finding 3D shape correspondences

Applicability beyond humans

Low resolution sensors
High sensor noise
Expensive/impossible annotations

[1] Learning from synthetic humans, Varol et al. CVPR (2017)
[2] FAUST: Dataset and evaluation for 3D mesh registration, Bogo et al. CVPR (2014)

Datasets: 230 000 synthetic human shapes

Features

Input Shape

S

Reconstructed Shape

A
Template

<latexit sha1_base64="HWFdnVQLgnDkgB5qpLEixZLZF04="></latexit>

<latexit sha1_base64="uxAzMTzZQ5/ynqsHUpEikI8NXjc="></latexit>

E(S)

D (A, E (S))
Encoder

Dec
oder

[3] Robust nonrigid registration by convex optimization, Chen, Koltun, ICCV (2015)
[4] Deep functional maps: Structured prediction for dense shape correspondence, Litany et al. ICCV (2017)
[5] The stitched puppet: A graphical model of 3d human shape and pose, Zuffi et al. CVPR (2015)

[6] Scape: shape completion and animation of people, Anguelov et al. TOG  (2005)
[7] Numerical geometry of non-rigid shapes, Bronstein et al. Springer (2008)

State-of-the-art quantitative results

<latexit sha1_base64="RI+ZsQk5l2X+E0OIa0kbtzzgJM0="></latexit>

Robustness to perturbations :
noise, holes, sampling, topology, scaling
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Code and results on the project webpage

Task: 3D correspondences

Input:  3D
pointclouds

Output: 3D
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Supervised case: 
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Unsupervised case:
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: Chamfer distance, nearest neighbors based reconstruction loss
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Input Shape Deformed Template Optimised reconstruction
Previous work

Manually designed template[5,2]

Manual Parameterization

Complex multiterm optimization

Contributions:

Strong unsupervised results

Supervised

Per point correspondences

L2 Distance

A simple framework

Challenges:
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