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Outline
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Introduction

• Human pose prior
• What is a human pose prior?
• Why do we need human pose prior?
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3D mesh with N = 6890 vertices and K = 23(24) joints

SMPL(A Skinned Multi-Person Linear Model)

Figure 1: SMPL model[1]

[1] SMPL: A Skinned Multi-Person Linear Model

: a blend shape function
: a function to predict K
  joint locations
: a pose-dependent blend
  shape function



5

Fig. 2. SMPLify System overview[2]

SMPLify

[2] Keep it SMPL: Automatic Estimation of 3D Human Pose and Shape from a Single Image

• CNN-based method to predict 2D joint locations(DeepCut)
• fit a 3D body model to predicted 2D joints
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SMPLify

[2] Keep it SMPL: Automatic Estimation of 3D Human Pose and Shape from a Single Image

Loss function
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Fig. 3. Example results[2]

SMPLify

[2] Keep it SMPL: Automatic Estimation of 3D Human Pose and Shape from a Single Image
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Human pose prior(VPoser)

[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image

Variational autoencoder(VAE based)

Extend SMPLify to SMPLify-X

Extend SMPL to SMPL-X
The new SMPL-X model has N = 10475 vertices and K = 54 joints

What about



9

Human pose prior(VPoser)

[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image

Variational autoencoder(VAE based)

Where 
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VPoser Experiments

[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image

Table 1

Table 2

both fit on EHF dataset
(Expressive Hands and Face)
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VPoser Experiments

[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image

Fig. 4. Example results[3]
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VPoser Experiments

[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image

Fig. 5. Failure cases[3]



13

Human pose prior(Pose-NDF)

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

• High-dimensional domain
• More robust
• Fully differentiable
• More diverse samples

3D representation based on SMPL
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Human pose prior(Pose-NDF)

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Fig. 6. Pose-NDF[4]
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Human pose prior(Pose-NDF)

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Distance between two poses:

Hierarchical implicit function:
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Human pose prior(Pose-NDF)

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Training the implicit function
Loss function:

Projection Algorithm:
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Motion denoising

Table 3
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Motion denoising

Fig. 7.  motion denoising results[4]
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Occlusion

Table 4
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

3D pose estimation from images

Fig. 8.  3D shape and pose estimation[4]
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

3D pose estimation from images
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Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

Table 5

3D pose estimation from images



23

Pose-NDF Experiments

[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields

3D pose generation

Fig. 9. pose generation[4]
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• Rerson-ground Contacts(HuMoR)
• Learning parameters directly from images(extended model)
• Dynamic Dataset(motion)
• Moving cameras

Future work
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HuMoR

[5] HuMoR: 3D Human Motion Model for Robust Pose Estimation
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[1] SMPL: A Skinned Multi-Person Linear Model
[2] Keep it SMPL: Automatic Estimation of 3D Human Pose and Shape from a Single Image
[3] Expressive Body Capture: 3D Hands, Face, and Body from a Single Image
[4] Pose-NDF: Modeling Human Pose Manifolds with Neural Distance Fields
[5] HuMoR: 3D Human Motion Model for Robust Pose Estimation

Related papers
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Thank you for listening
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