Belinda Thom Curriculum Vitae

Department of Computer Science Office: (909) 607-9662
Harvey Mudd Co”ege Fax: (909) 607-8%64
1250 N. Dartmouth Ave. bthom@cs.hmc.edu
Claremont, CA 91711 http://www.hmc.cmu.edu/‘b’cl’xom

Research Interests

- Computing in interactive artistic and creative domains.
- lnte”igent agents that collaborate in real-time and as first-class citizens with musicians.
- Machine learning~e.g1 feature selection, clustering, ’cemporal sequence

learning~applie& to mode]ing music.

Education
2001 Ph.D. Carnegje Mellon University Computer Science
1997 M.S. Carnegje Mellon University Computer Science
1988 B.S. University of California at Berkeley Mechanical Engjneering

Academic ExPcricnce

DePartmen’c of Compu’cer Science

2002-2006 Assistant Professor
Harveg Mudd Co”ege
2001-2002 \/isiting Fu”sright Scholar Universitat Karlsruhe (LKD)
Computer Science Depar‘tment
19942001 Graduate Research Asst. ; ) )
Carnegle Mellon Unlversﬂ:g
Building Energy Analysis Grou
1989 Research Asst. s & Y P

Lawrence Berkleg Labora’cor9



Professional Experience

) Astropl‘xgsics GrouP
19921994 Assoc. DeveloPmen’c Engineer
Lawrence Berkeleg Laboratory
1990-1992 Control Systems Engineer Engjneering Services Inc.
1989—1990 Control Systems Engineer Berkeleg Process Control
) ) Research & Product Development
1987 Engneering Intern

Spectra Phgsics
Honors and Awards

2001-2002 Universitat Karlsruhe Fu”snght Research Fe”owship

. . ) National Science Foundation
1994—1997 Carnegle Mellon Unlversﬂ:g Craduate Fell L
raduate Fellowship

1985-1988 uc Berke|e9 Dean’s List
Chevron Mechanical Engineering
1988 ucC Berke|e9 ) )
Academic Scholarshlp
1985 Co”ege of the Desert Excellence in Phgsics Scl'lolarsl'lip

Teaching

I—larvey Mudd Co//ege:

- CSH: Introduction to Programming

- CS140: Algori’chms

- IE197: Seminar in Science Education

- CS5182-1: Machine Learning Seminar

- Clinic Advisor: Medtronic, Sandia National Labora’corg, APPIied Biosystems, Fair Isaac

Carneg’e Mellon University:
- TeachingAsst: Machine Learning
- TeachingAsst: Introduction to Artificial ln’ce”igence

uc Berke/eg:
- Higl’i School Math & Science Tutor: Minority Engjneering Program (MESA, 1985-1988)



Undergraduate Research Mentoring (at HMCO)

J. McCu”ougi'i: Pitch Tracking and Note Onset Detection

- M. Beyer: Experiments with Sequence LearningAigori’chms

- M. Mason, S. Ricco & D. Buchfuhrer: Machine Learning lndependent Stuclg GrouP

- S.Jones & AWolin: Impro~\/isor Interactive Jazz ComPosi’cion Tool goint w/R. Keller
- C. Erickson: Probabilistic Suffix Trees & Gaussian Mixture Models

- B.Young: Multinomial Mixture Models

- Al Hammerly: Jazz Anaigsis Tool

- M. Nelson: Real-time MIDI Performance Anaiysis & Ri’igtlﬂm Quantization

- K. Perdue: Short Time Fourier Transforms & Pitch Tracking

Grants

Research Mentor for l—larveg Mudd Co//ege NSF REU Site

- Title: Artificial lnte”igence, Systems, and OPticai Ne’cworking
- May 1,2005~Aprii 30, 2007, $286,209

Facu/r,y Enhancement Grant from the Mellon Foundation (witn R. Ke//er)
- New Venture Grant for deve]opmen’c of an imProvisa’cion advisor tool
- May 2005 — 2006, $25,000

Beckman Grants
- Research Assistant Funding: Summer 2004 $3,900
- Research Assistant Funding: Summer 2003 $3,800

Service

ComIDuter Science Deloartment at Harvey Mudd Co//ege
- Computer Science Co“oquium organizer (ZOOZ.~Present)

- CS5 Re&esign subcommittee member (Fall ZOOj/SPring 2006)

- Cs Diversitg subcommittee member (Fall 200%)

- currently advise twelve CS majors

Harvey Mudd Co//ege

- HMC Women'’s Luncheonette organizer (Summer and Fall 2005)

- Weeklg camPus~wicle Al/ crea’civi’cy rea&ing group organizer (200%-2005)
- HMC Core Coordinators committee member (Fa” 2005)



- S’cuclg Abroad committee member (200%-2005%)
- |E assessment evaluator 200%)
- Presenter, comPuter science Iesson, the SWE WEST conference (200%,2005)

The Claremont Co//egcs

- Violinist, Claremont Co”ege Concert Orchestra (ZOOZ~Present)
- CS senior thesis advisor (Jon Huang, CMC, 2004)
- Guest lecturer for IWS Gender and Science course (Spring 2004)

Carnegle Mellon Univcrsity
- Co-founder/ organizer Comlouter Science Student Seminar Series (1998-2000)
- Founder/ organizer: Alternative Machine Learning Rea&ing GrouP (1995-1997)

Scholarly Activity

Service

- lnte”igent Sgstems Demonstration Co-Chair (AAAI-05)

- Conference reviewer / Session Chair for venues like AAAI ISMIR, and ICMC

- Journal reviewer for venues like INFORMS JoC (Cluster on Computation in Music),
JINMR, and IEEE Transactions on Neural Networks

- Reviewer on an NSF Information and Inte”igent Sgstems Panel 200%)

Growth

- Attended TTL-CIﬁicago Machine Learning Summer School 2005)

- Visited Christop]’xer Raphael, School of Informatics, Indiana University (2005)
- Developed aMachine Learning seminar course (CS 182-1, SPring 2005)

fnvited Talks

Musical Inte//{gencc and Machine Learning
- Invited sPeakerj the National Acaclemy of Sciences’ Japanese—American Frontiers of

Science ngposium: Session on Algoritl'lmic APProaclﬂes to Music
- Beckman Center, UC Irvine, December 2004

Comloutcr Music Makes for Rca//y /ntcrcst/hg Comlouter Science!

- Invited sPeakerj the Stauffer Series
- Harveg Mudd Co”ege, July 2004



A Machine Lcarning Comloutation Model for Jazz Improvisation:
- Invited sPeakerj INFORMS, OR in the Arts: APP]ica’cions In Music
- Atlanta, July 2003

Machine Learning and Interactive Music Agents
- QGuest lec’curer, Mathematics and Music course (ID1-19)

- Pomona Co“ege, November 2002

Using C/ustering to Perceive and Generate lmlorovised Melodies
- Sandia National Laboratorg, October 2002

Interactive Music Companions
- 48th Annual Berlin Seminar for Fulbright Scholars, Berlin, March 2002

Interesting Pro/ocrtics of Multinomial Mixture Distributions
- Research Seminar, Universitit Darmstadt, APril 2002

Machine Learning chnniqucs for Real-time Im/orovisationa/ Solo Trading
- Computer Music Seminar, Universitat Karlsruhe, Februarg 2002
- Computer Music Seminar, Universitat Darmstadt, APril 2002

PUbliC&ﬁOﬂS (bold type indicates collaborations with undergraduates)

Journal Articles

1 B. Thom, “Interactive lmProvisationa] Music Companions,” User Mocleling and User-
A&apted Interaction, Special Issue on User Mocleling and lnte”igent Agents. A,
Paiva and E. Andre (gues’c eds.), 2007, Vol 1%, pgs 1%3-177.

Refereed Conference Paloers

21 B. Thom and M. Nelson, “An ln~De|3t|'1 Analysis of Real-Time MIDI Performance,”
Proceedings of the International Computer Music Conference (ICMC 2004),
November 2004, Miami, Florida.

[31 M. Nelson and B. Thom, “A Survey of Real-Time MIDI Performance,” Proceeclings
of the New Instruments for Musical Expression Conference (NIME 2004), June
2004, Hamamatsu, JaPan.

41 C. Spevak, B. Thom, and K. Hothker, “Evalua’cing Melodic Segmentation,”

Proceedings of the Second International Conference on Music and Artificial
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ln’ce”igence (ICMAI 2002), September 2002, E&inburgl’i, Scotland, UK. Available as
Springer~\/er|ag Lecture Notes in Computer Science, Volume 2445, C.
Anagnostopoulou, M. Ferran&, and A. Smaill (eds.).

B. Thom, C. SPevak, and K. Hothker, “Melodic Segmentation: Evaluating the
Performance of Algori’cl'ims and Musical ExPerts,” Procee&ings of the International
Computer Music Conference (JICMC-2002), Sep’cember 2002, Gothenburg,

Sweden.

B. Thom, “Machine Learning Technic’ues for Real-time ImProvisational Solo
Trading,” Proceeciings of the International Computer Music Conference (ICMC-
2001), October 2002, Havana, Cuba.

B. Thom, “Unsupervised Learning and Interactive Jazz/Blues lmprovisation,”
Proceeciings of the Seventeenth Conference on Artificial ln’ce”igence (AAAI-2000),
August 2000, Austin, Texas.

B. Thom, “Artificial lnte“igence and Real-time Interactive lmProvisation,”
Proceeciings of the Seventeenth Conference on Artificial ln’ce”igence (AAAI-2000),
Worksi'iop on Artificial ln’ce”igence and Music, W. Birmingham, R. Dannenberg, and
G. Widmer (eds.), August 2000, Austin, Texas.

B. Thom, “BoB: an Interactive lmProvisational ComPanion,” Procee&ings of the
Fourth International Conference on Autonomous Agents (Agen’cs-Z.OOO), Julg
2000, Barcelona, SPain. Also aPPeareci in the Worksl’iop on Interactive Robotics
and Entertainment (WIRE-2000), APrii 2000, Pi’c’csburgh, PA.

B. Thom, “Learning Melodic Models for Interactive Melodic lmProvisation,”
Proceedings of the International Computer Music Conference (ICMC-99),
SePtember 1999, Beging, China.

R. Dannenberg, B. Ti’iom, and D. Watson, “A Machine Learning APProacl'i to Stgle

»

Recogpition,
(ICMC-97), SePtember 1997, Tiiessalonica, Greece.

Procee&ings of the International Computer Music Conference

B. Thom and R. Dannenberg, “Preciicting Chords in Jazz,” Proceedings of the
International ComPuter Music Conference (ICMC~95), SePtember 1995, Bamcic,
Canada.

B. Thom, “Predicting Chords in Jazz: the Good, the Bad, and the Uglg,”
International Joint Conference on Artificial ln’ce”igence, Worksl'iop on Al and Music,
G. Widmer (eci.), SePtember 1995, Montrealj Canada.



Other

[4]1 B. Thom, “Bok: an Improvisation Music Companion,” PhD thesis, School of
Computer Science, Carnegje Mellon University, July 2001. Committee: M. Veloso
(advisor), R. Dannenberg, T. Mitchell, D. Wessel.

[15]1 B.Keller, S. Jones, B. Thom, and Aaron Wolin, “Impro-Visor: An Interactive Tool for
Learning lmProvisation Tl’wrough Composition,” Technical Repor’c, Harvey Mudd
College, 2005, HMC-CS-2005-02.



