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Procedural Content Generation (PCG)

* Environment varies across

episodes
 We assume a blackbox seeded 8
simulator 49

Generator

88

e Can test generalization from N
training levels
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The Generality of PCG
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Preliminary motivation

Difficulty: 6

Difficulty: © Difficulty: 3
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Ly Agent consistently solves Agent sometimes solves
CESVALEIYELS intermediate levels
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Hard



PLR Overview

Equivalent to
direct level sampling if Few = Fiyps
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Level scores -» sampling distribution
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OpenAl Procgen Benchmark

e 16 diverse PCG environments
e Pixel observations

e Generalization from limited
training seeds
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Results on Procgen easy (+28%, +76%)

= Uniform = TSCL Window mixreg - UJCB-DrAC — PLR - UCB-DrAC + PLR
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Results on Procgen hard (+35%, +83%)

= UJniform = TSCL Window mixreg - UJCB-DrAC — PLR - UCB-DrAC + PLR
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Comparing design choices
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MiniGrid

* Hard environments with discrete
difficulty settings.

* Generalization from limited
training seeds of each
difficulty.
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Results on MiniGrid

Multiroom-N4-Random ObstructedMazeGamut-Easy ObstructedMazeGamut-Medium
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Training on the full level distribution

 Track top M levels

* ReplaCe fmin = arg min Preplay(l)
[

if new level has higher
learning potential
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Mean test episode return

Mean test episode return
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MultiRoom-N4-Random
- Uniform + full dist

— L1 value loss + 4000 fixed seeds
— L1 value loss + full dist, M = 500

e L1 value loss + full dist, M = 1000

- L1 value loss + full dist, M = 4000

ObstructedMazeGamut-Easy
Uniform + full dist

— L1 value loss + 3000 fixed seeds
e L1 value loss + full dist, M = 500
o L1 value loss + full dist, M = 1500

L1 value loss + full dist, M = 3000



Thanks for listening!

PLR 1s open source

We look forward to any questions and feedback
at our poster session
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https://github.com/facebookresearch/level-replay

