Thomas J. Walsh

Thomas J. Walsh
Email: thomaswa@cs.rutgers.edu Repnent of Computer Science
Rutgers University
110 Frglhuysen Road
Rismway, NJ 08854

Primary Research

My research focuses on representation issues for agentsReitifercement Learning (Rppradigm,
where an agent must efficiently learn to act optimally in an environmeatlmn feedback.

Specifically, | design agents to learn models in environments that camipactly described at a
relational level (examples range from “blocks world” to web-sergmm®mains). By using analysis
techniques from more traditional RL models, we have been able to presporéant theoretical
guarantees in terms of sample efficiency and near-optimal behavior, dlighegie more powerful
representations. I've also done work in other machine learning ardadjngaeinforcement learning on
Aibo robots, text-mining on web-documents, and preference learning.

Education

Rutgers University, New Brunswick, New Jersey
PhD in Computer Science
Graduating Spring, 2010.

Research Advisor:Dr. Michael L. Littman
Research Group:Rutgers Laboratory for Real Life Reinforcement Learning®RL

University of Maryland, Baltimore County, Baltimore, Maryland
Bachelor of Science in Computer Science
Graduated: 2003.

Selected Coursework Machine Learning, Principles of Al, Sequential Decision Making, Control
Theory, Conceptual Modeling, Multi-Agent Systems, Randomized Algorithms, Neah@nalysis,
Stochastic Models, Pattern Recognition, Linear Programming.

Experience
* Research AssistarfRutgers University, New Brunswick, N8/2004 — present)

o0 Performed theoretical analyses of learning algorithms for akengdational action
models.

o Designed a system for extracting relational models from tracesrafingeracting
with web-services.

o Together with other members of my lab, implemented several reémhertt learning
algorithms from the academic literature on a Sony Aibo robot so that it eaufdtb
complete a series of real-world tasks.

* Intern, Siemens Corporate Researéhnceton, NJ5/ 2008 — 8/ 2008)
0 Worked with researchers at SCR to develop web-site monitoring sofirsizuge
advanced text-classification techniques.
» Teaching AssistanRutgers University, New Brunswick, N8/2003 — 5/2005)
0 Taught recitation sessions twice a week for “Principles of Progiagnobanguages”
* Intern, Applied Signal Technolog&nnapolis Junction, Md5/2004 —12/2004)

o With a team of industry researchers, analyzed various text mining methaldsifo

applicability in stream processing.
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» Guest ResearcheNational Institute of Standards and Technology (N]JSHithersburg, Md.
(5/2003 — 8/ 2003).

0 Co-authored the NIST Special Publication on Voice Over IP Security

Awards

. Co-winner (with Lihong Li) of théCML 2008 Best Student Paper Awafaor “Knows What it Knows: A
Framework for Self-Aware Learning” (Li, Littman,\W¢h).

. Co-Winner (with Ali Nouri and Lihong Li) of the it Annual Reinforcement Learning Competition
Pentathlon (2006).

Publications

Journal Papers:

Thomas J. Walsh, Ali Nouri, Lihong Li, and MichdelLittman. “Learning and Planning in Environmemigh
Delayed Feedback”Journal of Autonomous Agents and Multi-Agent Systeislume 18, Issuel, 83-101,
February, 2009.

Dennis D.Y. Kim, Thomas T.Y. Kim, Thomas Walsh, Yidami Kobayashi, Tara C. Matise, Steven Buyskel an
Abram Gabriel. “Widespread RNA Editing of Embedddd Elements in the Human Transcripton@&nome
Research2004 14 (September): 1719-1725.

Conference Papers:

Thomas J. Walsh, Istvan Szita, Carlos Diuk, andheét L. Littman. “Exploring Compact Reinforceméugarning
Representations with Linear RegressitmProceedings of the 25th Conference on UnceryaimtArtificial
Intelligence (UAI-09) Montreal, Quebec, 2009.

Thomas J. Walsh and Michael L. Littman. “Efficidr@arning of Action Schemas and Web-Service Desorip”.
In Proceedings of Twenty-Third AAAI Conference difidial Intelligence Chicago, IL, 2008.
(also published and presented at the 1JCAI 2009ékmp on Learning Structural Knowledge From Obdgrna)

Lihong Li, Michael L. Littman, Thomas J. Walsh. figws what it Knows: A Framework For Self-Aware
Learning”. To appear in Proceedings of the 25th Internatio@ahference on Machine Learninglelsinki,
Finland, 2008.

(also presented at the 2008 European Workshop oridReement Learning (EWRL-08)

Fusun Yaman, Thomas J. Walsh, Michael L. Littmaaysi® desJardins. “Democratic Approximation of
Lexicographic Preference Models™n Proceedings of the 25th International ConfereomeéMachine Learning.
Helsinki, Finland, 2008.

(also published and presented at the 4th Multigis@ry Workshop on Advances in Preference HandiagAAAI
2008)

Thomas J. Walsh, Ali Nouri, Lihong Li, and MichdelLittman. “Planning and Learning in Environmemigh
Delayed FeedbackIn Proceedings of the Eighteenth European Confex@mcMachine Learningiarsaw, Poland,
2007.

Lihong Li, Thomas J. Walsh, and Michael L. Littm&howards a Unified Theory of State Abstraction MDPs”.
Proceedings of the Ninth International Symposiurmidificial Intelligence and Mathematics (AIMAQ®t.
Lauderdale, FL, 2006.

Bethany R. Leffler, Michael L. Littman, Alexander &trehl, Thomas J. Walsh. “Efficient ExploratioritkLatent
Structure”. In Proceedings of Robotics: Science and Syst€ambridge, Massachusetts, 2005.

Book Chapters:
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Fusun Yaman, Thomas J. Walsh, Michael L. Littmaayi®ldesJardins. “Learning Lexicographic Prefegenc
Models”. In Preference Learnined. Eyke Hiillermeier and Johannes Fiirnkranz)eTmiblished by Springer-
Verlang, 2010.

Magazine Articles:
Thomas J. Walsh and D. Richard Kuhn. “ChallengeSdauring Voice over IPFEEE Security & PrivacyVol 3(3)
2005 (May/June) : 44-49.

Government Publications:
D. Richard Kuhn, Thomas J. Walsh, Steffen Fri&gscurity Considerations for Voice Over IP SystSmscial
Publication from the National Institute of Standaeshd Technology, 2005

Workshop/Symposia Papers:
Thomas J. Walsh and Michael L. Littman. “A Muléplepresentation approach to learning dynamicaess
AAAI Fall Symposium on Representation Changashington D.C., 2007

Thomas J. Walsh and Michael L. Littman. “Planninghwonceptual Models Mined from User BehaviokAAI
Workshop on Acquiring Planning Knowledge via Dentration, Vancouver, BQ007.

Thomas J. Walsh, Lihong Li, and Michael L. Littmdhransferring State Abstractions Between MDHs”
Proceeding of the ICML-06 Workshop on StructurabWledge Transfer for Machine Learnirgjttsburgh, PA,
2006.

Alex Borgida, Thomas J. Walsh, and Haym Hirsh. “Boes Measuring Similarity in Description Logicdri
Proceedings of the 2005 International Workshop @sdiption Logics (DL2005kdinburgh, Scotland, 2005.

Working Papers

In Submission:

Lihong Li, Michael L. Littman, Thomas J. WalshKnows what it Knows: A Framework For Self-Aware
Learning (submitted to Machine Learning Journal)

Fusun Yaman, Thomas J. Walsh, Michael L. Littmaayi®l desJardins. “Democratic Approximation of
Lexicographic Preference Models” (submitted to figial Intelligence Journal)

Referee Experience:l have reviewed publications for:
* Journal of Machine Learning Research
* |EEE Transactions on Automatic Control
* |EEE Conference on Decision and Control
e Information and Computation
e Various workshops.

Technical Skills
Programming Languages C, C++, Java, Perl, Python, MATLAB, LISP, Prolog.
Miscellaneous Data Mining, Text Classification, Robotics, Machine
Learning, VOIP, JDBC, SQL.



