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Tools for data collection

» Wizard-of-Oz experiments [Fraser and Gilbert, 1991].
» WAMI toolkit (Web-Accessible Multimodal Interfaces)
http://wami.csail.mit.edu/.

» DUDE rapid prototyping (Dialogue and Understanding
Development Environment) [Lemon and Liu, 2006].



http://wami.csail.mit.edu/

PARADISE: logistic regression for reward modelling |

Any toolkit which allows statistical data analysis like linear
regression, curve fitting, ..., e.g.

» SPSS

» Matlab
» R

» GNUplot
> etc.




RL packages/code |

Matlab tollboxes:

» Perseus for Matlab: randomized point-based approximate
value iteration algorithm for Partially Observable Markov
Decision Processes (POMDPS). http://staff.
science.uva.nl/~mt jspaan/software/approx/

» MDP Toolbox for Matlab (INRIA) http://www.inra.fr/
internet/Departements/MIA/T//MDPtoolbox/

» C, Lisp, and Matlab code from [Sutton and Barto, 1998]
http://www.cs.ualberta.ca/~sutton/book/

code/code.html, http://waxworksmath.com/
Authors/N_Z/Sutton/sutton.html
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Java, C++:

» Reinforcement Learning Toolbox 2.0, C++ toolbox (Uni
Graz), http://www.igi.tugraz.at/ril-toolbox/
general/overview.html

» Java code (Q learning and SARSA), http://www.cse.
unsw.edu.au/~cs9417ml1/RL1/sourcecode.html

» PIQLE platform in Java,
http://sourceforge.net/projects/pigle/
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Example: REALL toolkit, Edinburgh-Stanford-Link
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Dialogue toolkits |

Finite state:
» CSLU toolkit, AT&T FSM library

» Voice XML, BeVocal Cafe (Nuance):
http://cafe.bevocal.com/

Information state update (ISU):
» DIPPER: www.ltg.ed.ac.uk/dipper/

» TRINDIKIT:
www.ling.gu.se/projekt/trindi/trindikit/

...also see [McTear, 2004].



http://cafe.bevocal.com/
www.ltg.ed.ac.uk/dipper/
www.ling.gu.se/projekt/trindi/trindikit/

Outline

Research directions and open problems




Overview: Research directions and open issues

» Tractability, and dimensionality reduction methods, e.g.
Summary POMDPs [Williams and Young, 2005]

» Available corpora, e.g [Rieser and Lemon, 2008b]

» What makes a good user simulation?, e.g.
[Ai and Litman, 2008]

» Is RL suitable for commercial dialogue strategy
development? [Paek and Pieraccini, 2008]

» RL for Natural Language Generation [Lemon, 2008,
Janarthanam and Lemon, 2008, Rieser and Lemon, 2009]

» See [Lemon and Pietquin, 2007] for further discussion.




Announcement

Interspeech 2009, Brighton, special session on:
“Machine Learning for Adaptivity in Spoken Dialogue Systems”,

http://www.interspeech2009.0org/conference/
specialsessions.php
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Summary: PART I+ll (Oliver Lemon)

PART I: Introduction
1. Introduction to Dialogue Strategy Development
2. Introduction to Reinforcement Learning
3. RL-based dialogue system development

Part Il: Literature review on RL for DM




Summary: PART Il +IV (Verena Rieser)

PART lll: Simulation-based Dialogue Strategy Optimisation
1. Simulation-based RL
2. Data collection and Corpus requirements

3. Simulated envionments for dialogue optimisation
» State-action space
» Noise model
» User simulation
» Data-driven reward modelling

4. Policy training and evaluation
Part IV: Tools and Future directions




Summary: Take home messages

» DM is a hard problem for human designers.

» DM has a large decision space, long term effects of
actions, stochastic/non-deterministic environment,...

» RL is better than manually setting thresholds, hand coding,
e.g. [Rieser and Lemon, 2008a].

» Simulation-based training and testing allows effective
“system-in-the-loop” development.

» RL promises advances in adaptive and robust HCI.

» Principled mathematical framework for dialogue
management.
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