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Main message

Reinforcement learning, building on a simple, yet powerful theory,
provides effective solutions to many Al problems.
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Concepts

@ Markov decision processes

» Generalizes shortest path computations
» Stochasticity, state, action, reward, value functions, policies
Bellman (optimality) equations, operators, fixed-points
» Value iteration, policy iteration
@ Value prediction
Temporal difference learning unifies Monte-Carlo and bootstrapping
» Function approximation to deal with large spaces
» New gradient based methods
» Least-squares methods
@ Control
Closed-loop interactive learning: exploration vs. exploitation
Q-learning
SARSA
Policy gradient, natural actor-critic
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Literature — books

@ Kaelbling et al. — review

@ Bertsekas and Tsitsiklis (1996)

@ Sutton and Barto (1998)
@ Bertsekas (2007a,b)

@ Bertsekas (2010) — 160 pages!

@ Gosavi (2003)

@ Cao (2007) — policy gradient methods

Algorithms for
Reinforcement
Learning

Csaba Szepesviri

@ Powell (2007) — operations research perspective
@ Chang et al. (2008) f— adaptive sampling (i.e., simulation-based

performance optimization)
@ Busoniu et al. (2010) — function approximation

@ Szepesvari (2010) — concise, algorithms, ideas (the latest, .. .)
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Literature — Il

@ Conferences
» [CML
» NIPS
» UAI, AAAI, IJCAI, COLT, ALT, ..
@ Journals
MLJ
JMLR
IEEE TAC
MOR
NN, Neurocomputing, IEEE TNN
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Software

@ RL-GLUE: http://glue.rl-community.org

@ RL-LIBRARY: http://library.rl-community.org

@ CLSquare —http://www.ni.uos.de/index.php?id=70

@ PIQLE — http://pigle.sourceforge.net/

@ RL Toolbox — http://www.igi.tugraz.at/ril-toolbox/
@ JRLF —http://mykel.kochenderfer.com/?page_1id=19
@ LIbPG—-nhttp://code.google.com/p/libpgrl/
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.. and beyond

@ What if the state is not observable?

@ Abstractions: time!?

@ Knowledge representation (and value functions)
@ Automated basis construction, regularization, . ..
@ Beyond the probabilistic framework
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%\documentclass[serif,mathserif]{beamer}  % For use with beamer v 2.20
\documentclass[handout,serif,mathserif]{beamer}

%% NOTES %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
\setbeameroption{hide notes} 

\usepackage{embedfile}
\IfFileExists{\jobname.nav}{\embedfile{\jobname.nav}}{}
% again, optional:
% just to keep things together
\embedfile{\jobname.tex}
%\embedfile{beamerthemeLausanne.sty}
%\embedfile{SplitShowIcon.png}
\newcommand{\emptynote}{\note{\mbox{}}}
\input{tutorial04}

% Doc: http://sourceforge.net/apps/mediawiki/skim-app/index.php?title=Tips_and_Tricks

% SKIM!! You need to open up the PDF of your presentation, as well as a second PDF of accompanying notes as the 'Synchronized Notes Document', containing exactly the same number of pages as the presentation. Then, in the presentation PDF, go to 'View' > 'Presentation Options', and in the dropdown for 'Synchronized Notes Document' you will see as an option the filename of the other PDF containing the notes for the presentation. Select that, then make sure you have the window of the presentation PDF on the 'public' monitor (eg a projector, as you would usually do) and the window of the notes document on your private monitor, such as your own laptop. Then simply put the PDF in presentation mode, and the notes PDF will scroll along as you change pages on the presentations PDF. 

