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Motivations 
¤ RL/ IL-based Advanced Polices 

l “Policies for every disabled joints”

Navigation Manipulation

Online for Efficient Policy Customization!

¤  Efficient Policy Customization 
Locomotion

Policy_broken_left_shoulder()
Policy_broken_right_shoulder()
Policy_broken_left_wrist()
Policy_broken_right_wrist()
Policy_...

l Access to original training metrics



Example
¤ GT Sophy 1.0 Behavior



Preliminaries 

¤ Residual Q Learning (RQL)

¤ Model Predictive Path Integral (MPPI)

l Solve Policy Customization

l ~ Solve MaxEnt Augmented MDP 

l Solve MaxEnt MDP Online



Methods 

¤ Residual-MPPI

¤ Planning Loop



Experiments
¤ MuJoCo Environment

Residual-MPPI is Effective and Data-efficient



Experiments
¤ GTS Customization

Residual-MPPI works in Complex Environment and Policy



Experiments
¤ GTS Demo

l Safer Driving Style

l Advanced Route Selection

¤Takeaway

Online Principled Customization

= Residual-MPPI 

+ Dynamics 

+ Add-on Reward
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