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Bodies in Motion

E.]J. Marey, c.1892

Source: https://bit.ly/3dyVgqmu



Bodies in Motion

Figure 2: Tracking of person walking, 10000 samples. Upper rows: frames 0, 10, 20,
30, 40, 50 with the projection of the expected model configuration overlaid. Lower row:
expected 3D configuration in the same [rames.

Source: https://bit.ly/3720Lkh Ormoneit et al., Learning and tracking cyclic human motion, NeurIPS 2001.
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Source: https://www.youtube.com/watch?v=Sjn3ELLcy2U



SMPL Body Model

Loper et al., SMPL A Skinned Multi-Person Linear Model, SIGASIA 2015.



Human Mesh Recovery (HMR)

Part Segmentation

Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.



Human Mesh Recovery (HMR)

Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.



Human Mesh Recovery
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




Human Mesh Recovery
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




Human Mesh Recovery
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




Human Mesh Recovery

Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




[Inspiration
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




Temporal HMR
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Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019




Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019



Limitations

(1) Indoor 3D datasets are limited in:
- number of subjects,

- range of motions,

- and image complexity.

Source: MPI-INF-3DHP dataset, Mehta et al.



Limitations

(2) Videos with ground-truth 2D pose labels are insufficient

Size of video datasets (min)

Size of video datasets (min)

80
)
40
; j
0
PennAction PoseTrack

PennAction: Zhang et al., ICCV 2013
PoseTrack: Andriluka et al., CVPR 2018
NBA: Kanazawa et al., CVPR 2019



Limitations

(3) pseudo-ground-truth 2D labels are not reliable

InstaVariety

Source Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.
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Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.




AMASS
Archive of Motion Capture as Surface Shapes

e
poo T4

Mahmood et al.,
AMASS, ICCV 2019



Source: https://www.youtube.com/watch?v=MoxFk]JIVZIA



Approach






*CNN feature extractor is taken from SPIN (Kolotouros et al., ICCV19) and not updated during training
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VIBE Loss

L = L2D+L3D+L9+Lﬁ+LD

2D keypoint projection loss (J
3D joint loss™ <€

SMPL Pose and Shape loss™* <

Motion Discriminator loss €

M

*when 3D annotations are available



Training Datasets

2-D datasets 3-D datasets

Source: https://www.youtube.com/watch?v=31Zkdvc1UbA Source: MPI-INF-3DHP dataset, Mehta et al.



Results




Evaluation Dataset

“-41 3D poses in-the-wild dataset

= Eval Metric:
| MPJPE
(Mean per joint position error)

Von Marcard et al., Recovering Accurate 3D Human Pose in The Wild Using IMUs and a Moving Camera, ECCV 2018



Reconstruction Error (mm) in 3DPW Test Set
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1Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.
2Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019
3Kolotouros et al., Learning to Reconstruct 3D Human Pose and Shape via Model-fitting in the Loop, ICCV 2019. VIBE™* denotes the model trained with datasets identical to T-HMR.



Reconstruction Error (mm) in 3DPW Test Set
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1Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.

2Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019
3Kolotouros et al., Learning to Reconstruct 3D Human Pose and Shape via Model-fitting in the Loop, ICCV 2019. VIBE* denotes the model trained with datasets identical to T-HMR.



Reconstruction Error (mm) in 3DPW Test Set
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1Kanazawa et al., End-to-end Recovery of Human Shape and Pose, CVPR 2018.

2Kanazawa et al., Learning 3D Human Dynamics from Video, CVPR 2019
3Kolotouros et al., Learning to Reconstruct 3D Human Pose and Shape via Model-fitting in the Loop, ICCV 2019. VIBE* denotes the model trained with datasets identical to T-HMR.



Ablation - Motion Discriminator
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Results on 3DPW test set with and without motion discriminator



Qualitative Results
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Thanks for listening!



Resources

arxXiv https://arxiv.org/abs/1912.05656

O CQI(] b https://github.com/mkocabas/VIBE

> https://youtu.be/rlr-nX63dUA



