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Motivation

Approach Results

● Partition the body into P=20 parts

● Compute linear and angular 
momentum of the predicted pose 
sequences in world frame

● During training, match the 
momentum of prediction with 
ground truth in both time and 
frequency domain by minimizing

   
   where

difference between prediction and ground truth signals

time derivative of 

discrete Fourier transform

Failure to capture the physical relationship between local joint configuration and global 
dynamics leads to implausible motion prediction. We observe that whole-body linear and 
angular momentum provides a constraint to relate local joint behavior to global displacement.

● Improve motion plausibility while preserving accuracy 
in global motion recovery task

Takeaways

  Qualitative results

● Body momentum matters for motion realism

● Physical plausibility goes beyond ground contact: 

consistent body momentum profiles can capture 

whole-body realism missed by contact-only methods

● Increase body stability ● Data-efficient


