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Meta-RL

• Learning to Learn
– Leverage prior experience 

• Previous methods:
– Black Box based: Pearl, RL^2
– Optimization based: MAML and its variants 

• Instant adaptation
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What’s wrong with conventional RL algorithms
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Motivation

• Leverage prior experience to accelerate the 
learning process of downstream tasks
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Prior-Guided Skill Transfer

• Extract skill embedding and prior from offline data
– Learning continuous skill embedding and skill prior

• Prior guided learning of downstream tasks with a 
hierarchical policy
– Skill prior regularized reinforcement learning
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Formulation

• MDP 
• Pre-recorded experience of trajectories

• Learn a policy that maximize expected return of T 
horizon
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Overall Structure
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Learning Continuous Skill Embedding and Skill Prior

• A skill is defined as a sequence of actions with fixed 
horizon H

• Optimization objection(ELBO)

• Output: 
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Learning Continuous Skill Embedding and Skill Prior

• To adjust to environment and task -> skill prior

• Optimization objective:
– max
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Skill Prior Regularized Reinforcement Learning

• A hierarchival policy learning scheme:
– Skill embedding space as action space
– Policy ->

• Equivalent to solving a MDP:
– Replace the action space with skill space
– H-step rewards
– H-step transitions
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Guided Learninng: 
Incorporate with Maximum Entropy RL

• Naïve implementation

• Equivalent to the negated KL divergence between 
the policy and a uniform action prior:

• Replace the entropy term with negated KL 
divergence from prior
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Overall Structure
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Overall Training Process
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Experiment 
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Thanks !


