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Mutual Information State Intrinsic Control



Mutual Information State Intrinsic Control 
International Conference on Learning Representations (ICLR) 2021, Spotlight 
Motivation and Contribution

- Learning by interacting with the environment 
- Like the way humans learn 

- Self-consciousness in psychology 
- the agent knows what constitutes itself 

- Propose a new intrinsic objective 
- encourage the agent to have maximum control on 
the environment.  

- Outperform previous methods 
- complete the pick-and-place task for the first time 
without using any task reward. 
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Mutual Information State Intrinsic Control 
International Conference on Learning Representations (ICLR) 2021 
Mutual Information Reward Function
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Effectively Computing the Mutual Information Reward in Practice



Mutual Information State Intrinsic Control 
MUSIC Algorithm
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MUSIC Algorithm: We update the estimator to better predict the MI, and update the 
agent to control the surrounding state to have higher MI with the agent state.  



Mutual Information State Intrinsic Control 
Unsupervised learned behaviour
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Mutual-Information State Intrinsic Control (MUSIC) 
MUSIC combined with task rewards via: fine-tuning, prioritization, and intrinsic reward
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Mutual Information State Intrinsic Control 
Compare MUSIC with DIAYN
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Mutual Information State Intrinsic Control 
Compare MUSIC with Empowerment and DISCERN 
Transfer Learning and reward distribution
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- When the existing separation is suboptimal, new methods are needed to divide and 
select the states automatically.  

- with different combination of state-pairs, the agent can learn different skills 

- Using learned skills for hierarchical reinforcement learning 
- Action spaces: learned skill-options 
- Playing billiards, building Lego

Mutual Information State Intrinsic Control 
Future Research Directions
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- To encourage the agent to control its surroundings help the agent to explore 
and learn new skills. 

- The learned skills or the proposed intrinsic reward help the agent to quickly 
learn to solve different downstream tasks.

Mutual Information State Intrinsic Control 
Summary and Take-home Message
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Thank you! 
Questions?


