
CS 330

Hierarchical RL and Skill Discovery



Reminders

Monday (Nov 8th): Homework 4 (optional) is due

Wednesday (Nov 10th): Project milestone is due

Next week:

Two guest lectures:

- Colin Raffelon big language models (virtual)

- JaschaSohl-Dickstein on learning optimizers



Recall: RL so far

We knew what we wanted

Short-horizon behaviors

Well defined tasks/rewards



Why Skill Discovery?

What if we want to discover interesting 

behaviors?

[The construction of 

movement by the spinal cord, 

Tresch et al., 1999]

[Postural hand synergies for tool 

use, Santello, et al., 1998]



Why Skill Discovery? More practical version

Coming up with tasks is trickyê 

Task ideas for a tabletop manipulation scenario 

[Meta-World, Yu, Quillen, He, Julian, et al., 2019]



Why Hierarchical RL?

Performing tasks at various levels of abstractions

Bake a cheesecake

Buy ingredients

Go to the store

Walk to the door

Take a step

Contract muscle X

Exploration



The Plan

Information-theoretic concepts

Skill discovery

Using discovered skills

Hierarchical RL
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Entropy

Slide adapted from Sergey Levine



KL-divergence

Distance between two distributions



Mutual information

Slide adapted from Sergey Levine

High MI?

x- it rains tomorrow, y ðstreets are wet tomorrow

x- it rains tomorrow, y ðwe find life on Mars tomorrow


