
Episodic Control in Reinforcement Learning



Why episodic control

 Sample Inefficiency

 Single Learning Model 

 Slow Reward Propagation (TD(0))

◼ Episodic Memory

◼ Hippocampus in Human Brain

◼ Learning Efficiency

✓ State Relocation
✓ Learning from Demonstration
✓ Self-Imitation
✓ Self-supervised RL
✓ Curiosity-Driven RL
✓ Episodic Control



Arxiv 2016



Methods

 Tabular RL
𝑸𝑬𝑪(𝒔, 𝒂) 𝒂𝟏 𝒂𝟐 𝒂𝟑 𝒂𝟒

𝑠1 100 200 −10 32

𝑠2 34 152 1111 54

𝑠3 424 0 132 24

 Two key problems in tabular RL

⚫ A large amount of memory consumption

⚫ Lack a way to generalize across similar states.
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 Update 

 Action selection 
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Experiments

Two different embedding:
⚫ Random Project
⚫ VAE
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Method

TD error
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Methods

Motivation

 Previous work on episodic reinforcement learning neglects the relationship 
between states and only stored the experiences as unrelated items.

 Studies in psychology and cognitive neuroscience discover that associative 
memory found in hippocampus plays an important role in human activities, 
which associates past experiences by remembering relationship between 
them.
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 Trajectory “AC” with low reward.
 Trajectory “BG” with high reward.

𝑸𝑬𝑪(𝒔, 𝒂) 𝒂𝟏 𝒂𝟐

𝐴 𝑙𝑜𝑤 𝑙𝑜𝑤

𝐶 𝑙𝑜𝑤 𝑙𝑜𝑤

𝐵 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝐺 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝑂 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝑸𝑬𝑪(𝒔, 𝒂) 𝒂𝟏 𝒂𝟐

𝐴 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝐶 𝑙𝑜𝑤 𝑙𝑜𝑤

𝐵 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝐺 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝑂 ℎ𝑖𝑔ℎ ℎ𝑖𝑔ℎ

𝑂
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