
The RL Competition as Class Project

Presentation by Tom Walsh

Based on a class project from aƛŎƘŀŜƭ [ƛǘǘƳŀƴΩǎ 
Sequential Decision Makingcourse at 

Rutgers University, Spring 2009.

John Asmuth, Monica Babes, XinyiCui, SergiuGoschin, BaiyangLiu, 
Chris Mansley, Paul Ringstad, Kevin Sanik, Brian Schubert, Daniel Shields, 
RavneetSingh, TingtingSun, FengmingWang, Ari Weinstein, John Wilder, 

Michael Wunder, Yan Xiong, SaeHoonYi



Students and the Competition

MRE

LSPI-
RMAX

UCB

WSCS
Kevin Sanik
TingtingSun
John Wilder

XinyiCui

RL3 Namor
Ari Weinstein
Chris Mansley

RL3 John
John Asmuth

Block Heads
Monica Babes
Daniel Shields

Michael Wunder
BaiyangLiu

tŀǾƭƻǾΩǎ tŜǘǎ
SaeHoonYi

Paul Ringstad
FengmingWang

RU-Poly
SergiuGoschin

Yan Xiong
RavneetSingh
Brian Schubert



Why use the Competition?

ÅTested RL domains

ÅEnvironments and RL-Glue interface already 
set up

ÅMotivates students with cool prizes



Technical Comments

ÅThe students found the code interface really easy 
to use.

ÅThe MATLAB and JAVA codecswere especially 
appreciated.

ÅThere was plenty of time to produce results on 
most of the environments.
ïThe later release of the Polyathalonproving runs left 

the RUPolyǘŜŀƳΩǎ Ŏƭŀǎǎ ǊŜǇƻǊǘ ǎƻƳŜǿƘŀǘ ƛƴŎƻƳǇƭŜǘŜΦ



Octopus and Domain Trouble

ÅDefinition did not conform to the actual 
environment (ranges of variables, and the reward 
signal)

ÅThe arm could reach out of the tank and could 
also go out of the sides

ÅResponse time was very quick

ÅThe forum worked really well.

ÅMore unit testing?



ÅLets you use different algorithms that might 
work better in some environments than others.

Å̧ ƻǳ ŎŀƴΩǘ ŀƭǿŀȅǎ ŘƛǊŜŎǘƭȅ ŎƻƳǇŀǊŜ ŀƭƎƻǊƛǘƘƳǎ 
from different groups in the class.

Using Multiple Environments in Class

MRE

3rd in Polyathalon
(1st on leaderboard)

6th in Acrobot*

*on the leaderboard

[Nouri & Littman, 08]



The Competition as Tutorial 

Å! ƭƻǘ ƻŦ ǇŜƻǇƭŜ ŘƛŘƴΩǘ ǉǳƛǘŜ ǳƴŘŜǊǎǘŀƴŘ w[ 
when they got into the competition

ïThe Machine Learning class at Rutgers really 
ŘƻŜǎƴΩǘ ŎƻǾŜǊ w[ Φ

ïMany final reports included situations where 
άǾŀƭǳŜ ƛǘŜǊŀǘƛƻƴκv-ƭŜŀǊƴƛƴƎ ŘƛŘƴΩǘ ŎƻƴǾŜǊƎŜέ 

Å¢ƘŜ ŎƻƳǇŜǘƛǘƛƻƴ Ƙŀǎ ƴƻ άōŜƎƛƴƴŜǊǎέ ǘǊŀŎƪ ƻǊ 
U-21 division 



Simple Algorithms

ÅThe RL-Library and RL-Glue provide 
implementations of simple algorithms like 
Sarsaand Q-learning.

ÅStudents should be encouraged to test drive 
and extend these before trying harder 
algorithms.

ÅVersions of these algorithms and a very simple 
test domain linked into the competition 
framework would be helpful.



ÅThere are different goals in a tutorial class 
versus a worldwide competition for fabulous 
prizes.

ÅThe environments for a competition require 
very innovative solutions

ÅLŦ ȅƻǳΩǾŜ ƴŜǾŜǊ ƎƻǘǘŜƴ v-learning to converge 
ōŜŦƻǊŜΣ ǇŜǊƘŀǇǎ ƻŎǘƻǇǳǎ ƛǎƴΩǘ ŦƻǊ ȅƻǳΦ

Meta Point



Reinforcement Learning Lessons



Established Algorithms
Åaŀƴȅ ŜǎǘŀōƭƛǎƘŜŘ ŀƭƎƻǊƛǘƘƳǎ ŘƛŘƴΩǘ ŦŀǊŜ ǎƻ 

well in competition domains
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Partial Success
Å[ŜŀǊƴŜŘ ŀƴ ŜȄǘǊŜƳŜƭȅ ŀŎŎǳǊŀǘŜ ƳƻŘŜƭΣ ōǳǘ ŎƻǳƭŘƴΩǘ ƎŜǘ 

the planning together for an 82 dim. space.

ïModel based on physics equations for the motion of springs.

ÅThe competition still might benefit from collecting code 
ƭƛƪŜ ǘƘƛǎΣ ŜǾŜƴ ƛŦ ƛǘ ǿŀǎƴΩǘ Ǌǳƴ ŎƻƳǇŜǘƛǘƛǾŜƭȅΦ

ïSimilar to code collection in TAC or RoboCup
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Too Innovative?

State partitions:proximity to a rock
Emissions:based on dynamics of the 
partition.

ÅSome groups overestimated the amount they could 
do in a short time

ÅHidden MDPs [John Asmuth] ςa model for capturing 
Markovianobservations (emissions) produced by 
non-Markovian(and unobserved) states, which fit in 
partitions.

ïLearning: uses Bayesian clustering (CRP) to find partitions.



Other Innovative Ideas
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