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Data efficiency & Generalization



Offline Meta-RL

Context

Agent
Multi-Task

Offline

Dataset

Train

Meta-Training



Offline Meta-RL

Context

Agent
Multi-Task

Offline

Dataset

Train

Meta-Training



Offline Meta-RL

Context

Agent

Environment
Multi-Task

Offline

Dataset

Context

Agent

Train

Test

Meta-Training Meta-Test



Offline Meta-RL

Context

Agent

Environment
Multi-Task

Offline

Dataset

Context

Agent

Train

Test

Meta-Training Meta-Test

Sample

Explore



Offline Meta-RL

Context

Agent

Environment
Multi-Task

Offline

Dataset

Context

Agent

Train

Test

Meta-Training Meta-Test

Sample

Explore

Distribution Shift



Offline Meta-RL
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Context-based methods

Hard to generalize to out-of-distribution context in test. 
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Require additional supervision or exploration.
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CORRO - Task Representation Learning

• Mutual information maximization between the representation and the task:
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CORRO - Task Representation Learning

• Mutual information maximization between the representation and the task:

• Optimization with contrastive learning:

• 𝑆: cosine similarity. 

• 𝑧, 𝑧′: representations of two samples from task 𝑀𝑖. 

• 𝑧∗: the representation of a sample ‘generated’ by MDP 𝑀∗. 𝑧∗ and 𝑧 share the same 
(𝑠𝑡 , 𝑎𝑡) pair.

positive pair

negative pairs
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• We should approximately generate the negative samples drawn from the distribution 

𝑃𝑀∗~𝑃(𝑀)(𝑟, 𝑠
′|𝑠, 𝑎).

• Generative Modeling:

• Approximate the data distribution 𝑝(𝑟, 𝑠′|𝑠, 𝑎, 𝑧).

• Train a conditional VAE on the datasets.

• Reward Randomization:

• Add random perturbation to the reward, to imitate the sample from other tasks.

• Tasks should not differ in transition functions.



Experiments

• Meta-test performance in diverse task distributions and offline datasets.

• The robustness of task representations.

• How to choose the strategy of negative pairs generation.



Experiments - Tasks Adaptation



Experiments - Robust Task Inference

Out-of-distribution context.
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Randomly explored context.



Experiments - Negative Pairs Generation
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Our code is available at 

https://github.com/PKU-AI-Edge/CORRO

Thank you!


