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Introduction

The limitations of current methods:

l Most methods estimate the human in camera coordinates, and often have unsatisfactory 
performance in global coordinates. 



Introduction

The limitations of current methods:

l The most accurate methods rely on computationally expensive optimization pipelines, 
limiting their use to offline applications. 

l Existing video-based methods are surprisingly less accurate than single-frame methods.



Method

Overview of WHAM



Method
Uni-directional Motion Encoder and Decoder:

Motion features:
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�  : 2D keypoints detected by ViTPose[�]

[1]:Yufei Xu, Jing Zhang, Qiming Zhang, and Dacheng Tao. ViTPose: Simple vision transformer baselines for human pose estimation. 
In Advances in Neural Information Processing Systems, 2022.

Motion Encoder



Method
Uni-directional Motion Encoder and Decoder:

Motion Decoder

Modeling parameters:
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 � � , � �  : SMPL parameters

� � : weak-perspective camera translation

� � : foot-ground contact probability

Use Neural Initialization that uses MLP to initialize the hidden state, similar to PIP[�] 
[2]:Xinyu Yi, Yuxiao Zhou, Marc Habermann, Soshi Shimada,Vladislav Golyanik, Christian Theobalt, and Feng Xu. Physical inertial poser (pip): 
Physics-aware real-time human motion tracking from sparse inertial sensors. In IEEE/CVF Conference on Computer Vision and Pattern 
Recognition (CVPR),2022



Method
Motion and Visual Feature Integrator:

The feature of integration:
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 � : Image feature extracted by Image Encode ��  
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 � : Motion feature extracted by Motion Encode ��  



Method
Global Trajectory Decode:
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 � : Motion feature extracted by Motion Encode ��  

� � : The angular velocity of the camera
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 � : The rough global root orientation
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 � : The root velocity



Method
Contact Aware Trajectory Refinement:
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First, we adjust the ego-centric root velocity to � �  to minimize foot sliding

Where ��
 �  is the averaged velocity of the toes and heels in world coordinates 

when their contact probability � �  is higher than a threshold.  



Method
Contact Aware Trajectory Refinement:

 � � , � �    = �� ��
 � , ��

 � , � � , …, ��
 � , ��

 � , � �  

� � =  
�=�

�−�

� � � � 

� � : Global root orientation 

� � : Global root velocity 



Method

WHAM’s Two-Stage Training Scheme



Experiments

Quantitative (3D Human Motion Recovery):



Experiments

Qualitative (3D Human Motion Recovery):



Experiments

Quantitative (3D Global Trajectory Recovery):



Experiments

Qualitative (3D Global Trajectory Recovery):



Experiments

Qualitative (3D Global Trajectory Recovery):



Experiments

Ablation Study



Thank you for watching!


