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RESEARCH INTERESTS

Imaging and network science and information processing with applications to medical imaging,
astrophysics, and wireless sensor networks.

EDUCATION

Rice University, Houston, TX; M.S./Ph.D. program in the Electrical and Computer Engineering
Department; GPA: 4.03/4.00; Advisor Prof. Robert Nowak; M.S. in May 2002, Ph.D. in May 2005.

Duke University, Durham, NC; B.S.E. Double major in Electrical Engineering and Computer Science;
GPA: 3.95/4.00; Ranked 3 in a class of 230; Graduated with Distinction, Summa cum laude; May 2000.

New College, Oxford University, Oxford, UK; Admission to summer program awarded as a part of Angier
B. Duke Scholarship; summer 1999.

HONORSAND AWARDS

NSF CAREER Award Recipient, 2007

Fellow of the Institute of Pure and Applied Mathematics at UCLA, 2004

Society of Women Engineers Caterpillar Scholarship, 2004

Invited panel member at the PAESMEM/Stanford Workshop on Mentoring in Engineering, 2004
Global Technology Leadership Symposium participant, 2003

National Science Foundation Graduate Research Fellowship recipient, 2000-2003

Rice University Presidential Scholarship Recipient, 2000-2004

Distinguished Texas Instruments Scholarship, 2000-2005

Duke University Charles Seager Award for Best Student Paper in Electrical Engineering, 2000
Duke University George Sherrerd III Award for Outstanding Scholarship in Electrical Engineering,
2000

Angier B. Duke Memorial Scholarship, 1996-2000

FUNDING (ACTIVE)

R. Willett, “Discrete Event Data Analysis”, Defense Advanced Research Projects Agency Computer
Science Study Group

R. Willett, “CAREER: Data-Starved Inference on Point Processes”, National Science Foundation

R. Willett (co-PI with D. Brady), “Large Area Coverage Optical Search-while-Track and Engage”,
Defense Advanced Research Projects Agency

R. Willett (co-PI with D. Brady), “Compressive Optical Montage Photography Initiative”, Defense
Advanced Research Projects Agency



INVITED LECTURES

¢ Purdue University, 2006.

¢ University of Illinois at Chicago, 2005.

¢ North Carolina State University, 2005.

¢ Center for Embedded Network Sensing at UCLA; Los Angeles, CA, 2004.

¢ Institute for Pure and Applied Mathematics at UCLA, Workshop on Multiscale Geometric Methods in
Astronomical Data Analysis; Los Angeles, CA, 2004.

¢ Institute for Pure and Applied Mathematics at UCLA, Workshop on Multiscale Geometry in Image
Processing and Coding; Los Angeles, CA, 2004.

* European Signal Processing Conference; Vienna, Austria, 2004.

¢ SIAM Conference on Imaging Science; Salt Lake City, UT, 2004.

¢ IEEE International Symposium on Biomedical Imaging; Arlington, VA, 2004.

* Astronomical Data Analysis Software and Systems; Strasbourg, France, 2003.

¢ Harvard Workshop on Current Challenges in Multiscale Analysis in Astronomy; Boston, MA, 2003.

* American Astronomical Society; Seattle, WA, 2003.

REVIEWER

¢ IEEE Transactions on Signal Processing

¢ IEEE Transactions on Image Processing

* IEEE Journal on Selected Areas in Communications
* IEEE Signal Processing Letters

® Information Processing in Sensor Networks (IPSN)
* International Symposium on Biomedical Imaging (ISBI)
* Journal of the Optical Society of America A

* ACM Transactions on Sensor Networks

* Institute of Physics Inverse Problems

* Applied Optics

® Astrophysical Journal

ACTIVITIES

*  Publicity Chair for the 2007 IEEE Statistical Signal Processing Workshop, 2007

*  Workshop presenter at the Sally Ride Science Festival, educating girls about careers in science and
engineering, 2005 and 2007. http://www.sallyridefestivals.com/

¢ Workshop presenter at Duke FEMMES (Females Excelling More in Math, Engineering and Science)
Program, 2006 and 2007. http://www.duke.edu/~are4/FEMMES07/Home.html

* Digital technology short course developer and lecturer at the Illinois Mathematics and Science
Academy, in partnership with the Infinity Project, 2004

*  Weekly lecture series coordinator, University of Wisconsin, 2003 — 2004

*  Weekly lecture series coordinator, Rice University, 2001 — 2003

¢ Graduate student recruitment committee, Rice University, 2001 — 2003



RESEARCH AND EMPLOYMENT EXPERIENCE

Duke University Electrica and Computer Engineeing Depatment, Durham, NC, 2005-present.
Assistant Professor in the Signal Processing and Communications group, researching innovative and
computationally efficient techniques for information processing related to network and imaging science.

Rice University Eledri cal and Computer Engineering Depat ment, Houston, TX, 2000-2005. Graduate
student working with the Digital Signal Processing group, researching wavelets and novel multiscale
techniques for signal and image approximation and representation. These techniques exhibit nearly optimal
error convergence rates and have applications in density estimation, networking, and medical and
astronomical imaging. Additional research includes work on energy efficient, data-adaptive methods for
distributed field estimation with wireless sensor networks, coarse-to-fine techniques for image edge
extraction, and multiscale set recovery methods.

I nstitute for Pure and Applied Mathematics (I PAM), University of California, Los Angeles, 2004. IPAM
Fellow for its fall 2004 Program on Multiscale Geometry and Analysis in High Dimensions. Invited speaker
at the “Multiscale Geometry in Image Processing and Coding” and “Multiscale Geometric Methods in
Astronomical Data Analysis” workshops.

French National Institute for Ressarch in Computer Science and Control (INRIA) Ariana Project,
Sophia-Antipolis, France, 2003. Graduate Intern, researching multiscale methods for superresolution image
reconstruction, in which high-resolution images are reconstructed from several blurred and noisy low-
resolution images. The novelty of this approach is the use of wavelets and related multiresolution methods
within an expectation-maximization reconstruction process to improve the accuracy and visual quality of the
reconstructed image.

General Eledri c Medical Systems, Waukesha, W1, 2002. Summer Research Intern in the Applied Sciences
Lab, researching respiratory and cardiac motion estimation techniques for gating in radiation therapy and
image acquisition applications. Accomplishments included analysis of signals output from various external
motion sensors, filter design for the development of gating triggers, and the application of hidden Markov
models to mechanical cardiac signal segmentation.

Lucent Technologies Lisle, IL, 2000. Summer Intern, designing and implementing Perl scripts to
synchronize mismatched data across multiple databases, developing a CGI/Perl web interface for database
administration, and integrating an Active Server Page (ASP) Knowledge Base system with the existing
technical support database interface.

Hewlett-Packard, Greeley, CO, 1998-1999. Student Employment and Educational Development (SEED)
program participant, designing and implementing graphical production-line management software for the
Storage Solutions Division using Power Builder and Oracle SQL Server.



JOURNAL PUBLI CATIONS

1.

M. Shankar, R. Willett, N. Pitsianis, T. Schulz, R. Gibbons, R. Te Kolste, J. Carriere, C. Chen, D.
Prather, D. Brady. “Thin infrared imaging systems through multi-channel sampling,” Applied Optics,
vol. 47, no. 10, pp. B1-B10, 2008.

A. Wagadarikar, R. John, R. Willett, and D. Brady, “Single disperser design for coded aperture snapshot
spectral imaging,” Applied Optics vol. 47, no. 10, pp. B44-B51, 2008.

ER]

J. Silva and R. Willett. “Hypergraph-based anomaly detection in very large networks,” submitted to

IEEE Transactions on Pattern Analyss and Machine Intelligence, 2007.

M. Gehm, R. John, D. Brady, R. Willett, and T. Schultz. “Single-shot compressive spectral imaging
with a dual-disperser architecture,” Optics Express, vol. 15, no. 21, pp. 14013-14027, 2007.

R. Willett and R. Nowak. “Minimax optimal level set estimation,” IEEE Transactions on Image
Procesing, vol. 16, no. 12, pp. 2965-2979, 2007.

R. Willett and R. Nowak. “Multiscale Poisson intensity and density estimation,” IEEE Transactions on
Information Theary, vol. 53, no. 9, pp. 3171-3187, 2007.

’

R. Castro, R. Willett, and R. Nowak. “Faster rates in regression via active learning,” submitted to

Annals of Satistics 2006.

R. Nowak, U. Mitra, and R. Willett. “Estimating inhomogeneous fields using wireless sensor networks,”
IEEE Journal on SdededAreasin Communications, vol. 22, no. 6, pp. 999-1006, 2004.

R. Willett and R. Nowak. “Platelets: a multiscale approach for recovering edges and surfaces in photon-
limited medical imaging,” |EEE Transactions on Medcal Imaging, vol. 22, no. 3, pp. 332-350, 2003.

INVITED PAPERS

1.

R. Willett. “Multiscale Analysis of Photon-Limited Astronomical Images,” Satistical Challengesin
Modern Astronomy (SCMA) 1V, 2006.

CONFERENCE PUBLI CATIONS

1.

J. Silva and R. Willett. “Detection of anomalous meetings in a social network,” accepted for Conference
on Information Sciencesand Sysems -- CISS 2008.

R. Marcia and R. Willett. “Compressive Coded Aperture Superresolution Image Reconstruction,”
accepted for | EEE Int. Conf. Acoust., Speech Signal Processing N ICASSP 2008.

A. Wagadarikar, R. John, R. Willett, and D. Brady. “Single disperser design for compressive, single-
snapshot spectral imaging,” SPIE Opticsand Photonics 2007.

C. Scott, G. Bellala, and R. Willett. “Generalization error analysis for FDR controlled classification,”
IEEE Satistical Sgnal Procesing Workshop (SSP), 2007.

K. Krishnamurthy and R. Willett. “Multiscale reconstruction for photon-limited hyperspectral data,”
IEEE Satistical Sgnal Procesing Workshop (SSP), 2007.

R. Willett. “Multiscale intensity estimation for multi-photon microscopy,” Proc. |EEE International
Synmposium on Biomedcal Imaging (ISBI), 2007.

R. Willett. “Multiscale reconstruction for photon-limited shifted excitation Raman spectroscopy,” Proc.
IEEE Int. Conf. Acoust., Speech Signal Procesing N |CASSP 2007.

R. Willett. “Multiscale intensity estimation for marked Poisson processes,” Proc. |EEE Int. Conf.
Acoust., Speech Sgnal Processing N ICASSP 2007.

R. Willett, M. Gehm, and D. Brady. “Multiscale reconstruction for computational spectral imaging,”
SPIE Electronic Imaging, Computational Imaging V, 2007.
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P. Barford, R. Nowak, R. Willett, and V. Yegneswaran. “Toward a Model for Sources of Internet
Background Radiation,” Proceedngs of the Passive and Active Measurement Conference (PAM '06),
2006.

M. Shankar, R. Willett, N. Pitsianis, R. Te Kolste, C. Chen, R. Gibbons, and D. Brady. “Ultra-thin
Multiple-channel LWIR Imaging Systems,” SPIE Optics and Photonics 2006.

R. Willett and R. Nowak. “Level Set Estimation via Trees,” in Proc. |IEEE Int. Conf. Acoust., Soeech
Signal Processing N ICASSP 2005.

R. Willett and R. Nowak. “Minimax Optimal Level Set Estimation,” in Wavelets Xl at the SPIE Annual
Meeing, 2005.

R. Willett and R. Nowak. “Level Set Estimation in Medical Imaging,” in IEEE Satistica Sgnal
Processing Workshop, 2005.

R. Castro, R. Willett, and R. Nowak. “Faster Rates in Regression via Active Learning,” in Neual
Information Processing Sysems 2005.

R. Willett and R. Nowak. “Fast, near-optimal, multiresolution estimation of Poisson signals and
images,” in Proc. Twelfth European Signal Procesing Conferenrce N EUSIPCO 0@, 6-10 Sept.,
Vienna, Austria, 2004.

R. Willett and R. Nowak. “Complexity-regularized multiresolution density estimation,” in Proc. |EEE
Int. Sym. Information Theary N ISIT O@, 27 June - 2 July, Chicago, IL, USA, 2004.

R. Willett, A. Martin, and R. Nowak. “Adaptive sampling for wireless sensor networks,” in Proc. |EEE
Int. Sym. Information Theary N ISIT O@, 27 June - 2 July, Chicago, IL, USA, 2004.

R. Castro, R. Willett and R. Nowak. “Coarse-to-fine manifold learning,” in Proc. IEEE Int. Conf. Acoust.,
Soeed, Sgnal Procesing N ICASSP 0@, 17-21 May, Montreal, CA, vol. 3, 992-995, 2004.

R. Willett, A. Martin, and R. Nowak. “Backcasting: Adaptive sampling for sensor networks,” in Proc.
Information Processing in Sersor Networks 26-27 April, Berkeley, CA, USA, pp. 124-133, 2004.

R. Willett and R. Nowak. “Fast multiresolution photon-limited image reconstruction,” in Proc. |EEE
Int. Sym. Biomedcal Imaging N ISBI O@, 15-18 April, Arlington, VA, USA, 2004.

R. Willett, I. Jermyn, R. Nowak, and J. Zerubia. “Wavelet-based superresolution in astronomy,” in
Proc. Astronomical Data Analyss Software and Sysems XllI, 12-15 October, Strasbourg, France, vol.
314, pp. 107-116, 2003.

R. Willett and R. Nowak. “Multiscale likelihood analysis and image reconstruction,” in Proc. SPIE Vol.
5207, Wavelets X, 4-8 August, San Diego, CA, USA, vol. 5207, pp. 97-111, 2003.

C. Scott, R. Willett, and R. Nowak. “CORT: Classification or regression trees,” in Proc. | EEE Int. Conf.
Acoust., Speech Sgnal Processing N ICASSP OG, 6-10 April, Hong Kong, vol. 6, pp. 153-156, 2003.

R. Willett. “Multiscale analysis for intensity and density estimation,” M.S. thesis, Rice University, 2002.

R. Willett and R. Nowak. “Platelets for multiscale analysis in medical imaging,” in Proc. of the 2nd
Joint Meeting of the IEEE Engineeling in Medcine and Biology Society and the Biomedcal
Engineering Society N EMBS-BMES OQ, 23-26 Oct., Houston, TX, USA, vol. 2, pp. 1023-1024, 2002.

R. Willett and R. Nowak. “Platelets for multiscale analysis in photon-limited imaging,” in Proc. IEEE
Int. Conf. Image Processing — ICIP ’02, 22-25 Sept., Rochester, NY, USA, vol. 1, pp. 365-368, 2002.

’

R. Willett and R. Nowak. “Multiresolution nonparametric intensity and density estimation,” in Proc.
IEEE Int. Conf. Acoust., Speech, Signal Processing — ICASSP 02, 13-17 May, Orlando, FL, USA,
vol. 2, pp. 1493-1496, 2002.



