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Introduction



Competition01 : Humans and robots improve in different ways.

5

Who will be faster after repeated trials?

https://www.youtube.com/shorts/GEJXsX_R9T0


Practice01 : Repeated experience can improve behavior
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Variation01 : Real deployment includes unexpected conditions.
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Challenge01 : Robots must adapt without starting over.
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Challenge01 : Robots must adapt without starting over.

9



Foundations



Imitation02 : Robots often begin by learning from human demonstrations

11



Interaction02 : The agent learns through action, feedback, and repeated updates.
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Policy02 : A policy maps the current observation to an action
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Reward02 : Reward evaluated outcomes, not individual actions
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VLA02 : Reward evaluated outcomes, not individual actions
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Forgetting02 : Adapting to a new condition can damage an old capability.

16



Actor-Critic02 : The actor chooses, while the critic evaluates what to expect.
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Advantage02 : A2C compares what happened with what the critic expected.
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A2C Update02 : The same rollout updates both the policy and the value function.
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Main papers



Setting03 : The robot must adapt within one uninterrupted deployment
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Repertoire03 : Diverse prior behaviors provide multiple starting points
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Selection03 : Value functions estimate which behavior is useful now
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Loss03 : Values should reflect both reward and familiarity. 

24



Evaluation03 : Can RAOM adapt efficiently to unseen dynamics?
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Simulation03 : ROAM completes the task with fewer interactions

26



Analysis03 : Cross-entropy improves relevant behavior selection.
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Real-World03 : ROAM adapts to loads and roller skates on a real robot.

28



Beyond adaptation



Reasoning 04 : From value-based selection to semantic replanning
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Forgetting 04 : Fast adaptation does not guarantee long-term retention
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Continual VLA04 : Large pretrained VLAs may forget less than expected

32



Conclusion



Conclusion05 : ROAM adapts on the go – but lifelong adaptation remains open

34
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