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background

Unsupervised reinforcement learning methods focus on novelty seeking 
behaviors. 

1. acquiring complex behaviors and skills with no supervision (labels)
+ Soft Q-learning
+ Soft actor-critic
+ Diversity is all you need

2. incentives (intrinsic rewards)
+ Variational Information Maximizing Exploration 
+ Curiosity-driven Exploration
+ Efficient Exploration via State Marginal Matching
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motivation

a novelty seeking agent is satisfied with watching the environment change around it, 
while a surprise minimizing agent must develop meaningful skills to lower entropy
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problem statement

The sum of the entropies of the state distributions over an episode
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procedure
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algorithm
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Density estimation with learned representations

algorithm changes:

1. not resetting the VAE parameters 
between training episodes

2.
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experiment

Environment Stability

We can quantify how unstable 
an environment is by computing 
a relative entropy gap
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experiment purpose

(1) Can SMiRL learn meaningful and complex emergent behaviors without supervision?
(2) Can we improve SMiRL by in corporating representation learning via VAEs.
(3) Can SMiRL serve as a joint training objective to accelerate the acquisition of reward-guided 
behavior, and does it outperform prior intrinsic motivation methods in this role?
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results
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background

(1) TD methods
(2) function approximation
(3)an off-policy data distribution can 
result in instability and divergence



17

Fixed-horizon TD Methods
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Fixed-horizon TD Methods
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Multi-step Fixed-horizon TD Prediction
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experiment:Stability in Baird’s Counterexample
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experiment: Tabular FHTD Control
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experiment: Deep FHTD Control


