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Count-based exploration (Bellemare et al. 2016)
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Count-based exploration (Bellemare et al. 2016)

A particular choice of pseudo count-based exploration bonus is at least as 
exploratory as computing a (usually intractable) information gain bonus!

Info gain: KL divergence between prior and posterior 
(in this case, of the density model) when observing new data 

Intuitively: how much does the data change your beliefs?
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Go-Explore (Ecoffet et al. 2019)
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Where do rewards come from? (Singh et al.)



What about evolved intrinsic rewards? (Niekum el al. 2010)
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What about evolved intrinsic rewards? (Niekum el al. 2010)



Alternate idea: is it possible to explore by generating 
and testing causal hypotheses about the world?



! Objects: spatially localized, permanence, temporal 
coherence, static appearances and properties

! Quasi-static assumption: Objects have properties such as 
position or velocity that do not change unless acted upon

! Proximity assumption: Objects cannot interact unless they 
make contact

 

Simplifying assumptions:



Two Ways to improve Exploration:

Hypothesis driven

Control directed



Given a hypothesized interaction between two objects, verify 
if a relation exists by learning to control that interaction

Core idea:





Discover convolutional filters
that behave like objects

Detect changepoints in dynamics

Learn options with goal of 
creating particular changepoints
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Breakout Training Curves



Pushing Domain Training Curves


