WILLIAM A. SETHARES
RESEARCH INTERESTS


Signal processing with applications in acoustics and audio, image processing for medical applications and for art history, natural language processing, and optimization.

EDUCATION

Ph.D., Cornell University, 1987


Major: Electrical Engineering


Minor: Mathematics


•
Course Work: Concentration in system theory, with emphasis on adaptive systems as applied to control and digital signal processing, mathematical analysis, and probability theory.


•
Thesis Title: "Quantized State Adaptive Algorithms"

M.S., Cornell University, 1982


Major: Electrical Systems


•
Course Work: Concentration in control theory with applications to power systems, sparse matrix computations, and numerical analysis.


•
Thesis Title: "A Dynamic Stability Simulation for Power Systems"

B.A., Brandeis University, 1978


Major: Mathematics


•
Course Work: Concentration in mathematical analysis with applications to computers.


•
Graduated Magna Cum Laude with honors in mathematics.

EMPLOYMENT HISTORY

University of Wisconsin, Madison, WI (1988-present)

Assistant Professor with research and teaching responsibilities

Associate Professor (1995)

Professor (2003)
Cornell University, Ithaca, NY (1981-1987)

Teaching Assistant (numerical analysis, control theory, and programming) 

Research Assistant for NSF and DOE grants.

Developed sparse matrix techniques for applications to large scale systems, and analytical techniques applicable to adaptive algorithms.
N.D.E. Associates, Burlington, MA (1982-1983)

Invented microwave liquid crystal detector: analyzed power absorption and loading effects. New manufacturing techniques for microwave radiation detectors

Raytheon, Inc., Wayland, MA and San Diego, CA (1978-1981)

Developed and coded algorithms for real time control and real time (digital) filters

Taught seminars in radar and detection algorithms
VISITING APPOINTMENTS
National Taipei University of Technology, Taipei, Taiwan (2016-present)

Honorary International Chair Professor

Rijskmuseum, Amsterdam (2014-present)

Research Scientist: Conservation Department. Thread Count Automation Project and Investigation of Deterioration of Daguerreotypes

Cornell University, Ithaca, NY (6/12-present)

Visiting Professor: Melding Image Processing with Art History and Conservation

New York University in Abu Dhabi, (2/2013-6/2013)

Visiting Professor: Mathematical Structure of musical rhythms

Institute for Applied Mathematics, Middle Eastern Technical University, Ankara Turkey (8/12-12/12)
Visiting Professor: Mathematical Structure of the Seyir
CCMIX, Paris, France (8/05-8/06)

Real-time implementations of adaptive algorithms for audio signal processing and musical applications

NASA Ames Research Center, Mountainview CA (6/04-8/04)


Visiting Professor: Investigation of time delay estimation algorithms for space-based sensor networks.

Australian National University, Canberra, Australia (5/00-9/00)

Visiting Fellow: Investigation of adaptive equalization algorithms for HDTV

Cornell University, Ithaca, NY (6/99-04/00)

Visiting Associate Professor: Investigation of adaptive equalization for communication systems

Les Ateliers UPIC, Paris, France (8/99-9/99)

Adaptive algorithms for musical applications

Australian National University, Canberra, Australia (6/94-8/94)

Visiting Fellow: Investigation of adaptive learning algorithms

Technical Institute of Gdansk, Gdansk, Poland (2/91-8/91)


National Academy of Sciences visiting scientist


Developed a class of nonlinear smoothing algorithms 

Australian National University, Canberra, Australia (5/90-7/90)

Visiting Fellow: Analysis of adaptive blind equalization 

Australian National University, Canberra, Australia (2/86-8/86)

Visiting Scholar: Analyzed nonlinear adaptive filtering algorithms 

TEACHING EXPERIENCE

semester: course #
course name


 evaluations

S 88: ECE817
Nonlinear Systems Analysis


4.3

F 88: ECE716
Digital Control



3.9

S 89: ECE332
Control Systems I



3.8

F 89: ECE903
Special Topics - Adaptive Systems

4.8

S 90: ECE416
State Space Systems Analysis


4.2

S 90: ECE716
Digital Control



3.9

F 90: ECE415
System Modeling and Identification

4.4

F 91: ECE819
Optimization II



4.4

F 91: ECE415
System Modeling and Identification

4.2

S 92: ECE516
Digital Control



3.6

F 92: ECE717
Linear Systems Theory


3.8

F 92: ECE415
System Modeling and Identification

4.8

S 93: ECE516
Digital Control



4.3

F 93: ECE401
Electroacoustics



4.3

S 94: ECE415
System Modeling and Identification

4.6

S 94: ECE330
Signals and Systems


4.3

F 94: ECE401
Electroacoustics



4.8

F 94: ECE416
State Space Systems Analysis


4.8

S 95: ECE415
System Modeling and Identification

4.9

F 97: ECE431
Digital Signal Processing


4.1

F 97: ECE401
Electroacoustics



4.7

S 98: ECE415
System Modeling and Identification

***

F 98: ECE431
Digital Signal Processing


***

F 98: ECE401
Electroacoustics



***

S 99: ECE416
State Space Systems Analysis


***

F 00: ECE431
Digital Signal Processing


***

S 00: ECE330
State Space Systems Analysis


***

S 00: ECE437
Communications II



***
F 01: ECE436
Communications I



4.8
F 01: ECE401
Electroacoustics



4.8
S 02: ECE437
Communications II



4.5
F 02: ECE717
Linear Systems



4.2
F 02: ECE436
Communications I



4.6
S 03: ECE334
State Space Systems


4.3

F 03: ECE401
Electroacoustics



4.4

F 03: ECE436
Communications I



4.5

S:04: ECE437
Communications II



4.6

F 04: ECE409
Control Lab.



4.6

F 04: ECE436
Communications I



4.7
S 05: ECE437
Communications II



4.7
F 06; ECE332
Control Systems I



4.7
F 06: ECE401
Electroacoustics



4.6
S 07: ECE415
System Modeling and Identification

4.7

F 07: IntEgr160: 
Engineering Design



4.8

S:08: ECE533
Image Processing



4.4

F 08: ECE401
Electroacoustics



4.8

F:08: ECE533
Image Processing



4.4

S:09: ECE738 
Advanced Image Processing


4.5

F:09: ECE533 
Image Processing



4.6

S:10: ECE379 
Signal Processing First


4.8

F:10: ECE401 
Electroacoustics



4.83

F:10: ECE533 
Image Processing



4.54

S:11: ECE532 
Pattern Recognition

F:11: ECE533 
Image Processing



4.57

F:11: ECE331 
Probability and Statistics


4.68

F:13: ECE203 
Signals and Systems

F:13: ECE533 
Image Processing

S:14: ECE738 
Advanced Image Processing

F:14: ECE533 
Image Processing

S:15: ECE401 
Electroacoustics
F:15: ECE717 
Linear Systems

S:16: ECE401 
Electroacoustics

S:16: ECE738 
Advanced Image Processing

F:17: ECE817 
Nonlinear Systems Analysis

S:17: ECE401 
Electroacoustics

S:17: ECE533 
Image Processing

F:17: ECE533 
Image Processing

S:18: ECE330 
Signals and Systems

S:18: ECE738 
Advanced Image Processing

F:18: ECE533 
Image Processing
S:19: ECE401 
Electroacoustics

S:19: ECE738 
Advanced Image Processing

F:19: ECE533 
Image Processing

S:20: ECE738 
Advanced Image Processing

S:20: ECE817 
Nonlinear Systems Analysis
F:21: ECE533
Image Processing
S:22: ECE334
State Space Systems

S:22: ECE738
Advanced Image Processing

F:22: ECE210         Introductory Experience in EE

F:22: ECE533         Image Processing

S:23: ECE817         Nonlinear Systems Analysis

Click on the hyperlinks to open a web page and read the students comments. At the University of Wisconsin, anonymous student evaluations are conducted each semester for every faculty member in every course. The students rate teachers on a scale of 1 (worst 20%) to 5 (best 20%).

*** These courses used the "non-numerical" form. Each semester, I put up all the students comments from these forms, and you can view a complete history of my student evaluations at my website.

Courses developed and revised: Created ECE415 (System Modeling, Identification and Simulation), ECE903 (Adaptive Systems), and made substantial revisions to ECE401 (Electroacoustics). In addition, I modernized the senior communications sequence ECE436/437, in line with my book Telecommunication Breakdown.
Received the Gerald Holdridge Excellence in Teaching Award in 2005.
PUBLICATIONS

Books
C. R. Johnson, Jr. and W. A. Sethares, Ed. “Counting Vermeer: Using Weave Maps to Study Vermeer's Canvases,” RKD Monographs, 2018.

C. R. Johnson, Jr., W. A. Sethares, and A. Klein, Software Receiver Design: Build Your Own Digital Communications System in Five Easy Steps, Cambridge University Press, September, 2011. [Textbook centered on students building a functioning software receiver in Matlab. Also available online at Connexions] 

W. A. Sethares, Rhythm and Transforms, Springer Verlag, 2007. [Describes the impact of a “beat finding machine"”on the design of sound processing electronics such as musical synthesizers, drum machines, and special effects devices; provides a concrete basis for a discussion of the relationship between the cognitive processing of temporal information and the mathematical techniques used to describe and understand regularities in data.] Read the review in Physics Today.

W. A. Sethares, Tuning Timbre Spectrum Scale, Second Edition, Springer Verlag, 2005. [Expanded and revised, even better than before.]

C. R. Johnson, Jr. and W. A. Sethares Telecommunication Breakdown: concepts of communications transmitted via software-defined radio, Prentice-Hall 2004. [Textbook centered on students building a functioning software receiver in Matlab.] 

W. A. Sethares, Tuning Timbre Spectrum Scale, Springer Verlag, 1998. [Explores relationships between the spectrum of sounds and the tunings of instruments. In the same way that Western harmonic instruments are related to Western scales, so the nonharmonic spectrum of many nonwestern instruments are related to traditional scales._Develops new tools for sound generation, timbre specification, acoustical signal processing, and musicological analysis.] 
Refereed Journal Articles
 
101. M. H. Ellis, C. R. Johnson Jr., and W. A. Sethares, “Moldmates Matter: Computational tools to enhance, measure, compare, and match historical papers,” to appear in the Getty Research Journal, Vol 17, Feb 2023.

100. Xuan-Ying Chen, Chih-Yu Wen, William A. Sethares, “Multi-Target PIR Indoor Localization and Tracking System with Artificial Intelligence,” Sensors 2022, 22(23), 9450; https://doi.org/10.3390/s22239450
 
99. S. Goodarzi and W. A. Sethares, “Three-String Inharmonic Networks,” J. Mathematics and Music, Nov 2022.
98. Angela Campbell, C. Richard Johnson, Jr., William Sethares, “From Rags to Riches: Pursuing the Connection Between Albrecht Durer’s Linen Papers and the Fugger Family’s Mercantile Trademark,” The Quarterly, The Journal of the British Association of Paper Historians, #124, Oct 2022, pp. 1 - 10.
97. Slawik, A., M. H. Ellis, W. A. Sethares, and C. R. Johnson, Jr. “User-friendly Software for Identifying Moldmates and Twins in Antique Laid Paper: Case Study of a Disbound Blank Book,” Vol. 7, No. 2, Manuscript Studies, Fall 2022.
96. W. A. Sethares and W. Vitale, “Ombak and Octave Stretching in Balinese Gamelan,” J. Mathematics and Music, Vol. 16, No. 1, 2022.
95. Chia-Ming Wu, Xuan-Ying Chen, Chih-Yu Wen, William A. Sethares, “Cooperative Networked PIR Detection System for Indoor Human Localization,” Sensors 2021; 21(18):6180. https://doi.org/10.3390/s21186180
94. C. R. Johnson, Jr., W. A. Sethares, and M. H. Ellis, “Overlay Videos for Quick and Accurate Watermark Identification, Comparison, and Matching,” Journal of Historians of Netherlandish Art, Vol. 13, No. 2, 2021.
93. Margaret Holben Ellis, William A. Sethares, and C. Richard Johnson, Jr., “A Powerful Tool for Paper Studies: The Computational Coding of Watermarked Papers in Leonardo's Codex Leicester and Codex Arundel,” The Quarterly, The Journal of the British Association of Paper Historians, #119, July 2021, pp. 1 - 18.
92. Lukito, J., P. Sarma, J. Foley, A. Abhishek, E. Bucy, L. Doroshenko, Z. Sun, J. Pevehouse, W. Sethares, and D. Shah. “Resonant Moments in Media Events:: Discursive Shifts, Agenda Control, and Twitter Dynamics in the First Clinton-Trump Debate”. Journal of Quantitative Description: Digital Media, Vol. 1, June 2021, doi:10.51685/jqd.2021.019.
91. Erik P Bucy, Dhavan Shah, Zhongkai Sun, William Sethares, Porismita Borah, Sang Jung Kim, Zening Duan, “Detecting Nonverbal Aggression in Presidential Debate: A Longitudinal Computer Vision Analysis of Candidate Behavior, 1976-2020,” The Year in C-SPAN Archives Research, April 2021.
90. S. F. Gorske, C. R. Johnson, Jr., W. A. Sethares, M. H. Ellis, P. Messier “Moldmate identification in pre-19th-century European paper using quantitative analysis of watermarks, chain line intervals, and laid line density,” International Journal for Digital Art History, March 2021. 

89. W. Vitale and W. Sethares, “Balinese Gamelan Tuning: The Toth Archives,” Analytical Approaches to World Music, Vol. 9, No. 2, 2021.
88. Ming-Feng Wu, Chia-Shan Chen, I-Shan Chen, Tz-Hau Kuo, Chih-Yu Wen, W. A. Sethares, “Design of Carryable Intravenous Drip Frame with Automatic Balancing,” Sensors, 20, 793, (special issue on “Medical Applications of Sensor Systems and Devices”) 2020.

87. W. A. Sethares, M. H. Ellis, and C. R. Johnson, Jr., “Computational Watermark Enhancement in Leonardo’s Codex Leicester,” Journal of the American Institute for Conservation, March, 2020.


https://doi.org/10.1080/01971360.2019.1703483
86. Mohanty, R., Sethares, W. A., Nair, V. A., Prabhakaran, V. “Rethinking Measures of Functional Connectivity via Feature Extraction,” Sci Rep 10, 1298, 2020.
85. G. Knight, B. Lundin, N. Iyer, L. Ashton, W. Sethares, R. Willett, and R. Ashton, "Engineering Induction of Singular Neural Rosette Emergence within hPSC-derived Tissues," eLife 2018;7:e37549 doi: 10.7554/eLife.37549.
84. R. Mohanty, W. Sethares, T. Meedendorp, L. van Tilborgh, “Dictionary Learning Based Classification of Ink Strokes in Vincent van Gogh’s Drawings,” Int. J. of Arts and Technology, 2018. Some press about this paper.
83. K. Hobby and W. A. Sethares, “Designing inharmonic strings,” J. Mathematics and Music, Vol. 12 No. 1, Sept. 2018. [Presents a solution to the inverse string problem: given a specified inharmonic spectrum, what nonuniform string realizes that spectrum.] https://doi.org/10.1080/17459737.2018.1491649
82. S. C. Lin, W. A. Sethares, and C. Y. Wen, “Two-Tier Device-Based Authentication Protocol Against PUEA Attacks for IoT Applications,” IEEE Trans. on Signal and Information Processing over Networks, Vol 4, No. 1, March 2018. [Describes an intrinsic defense mechanism for IoT devices.]

81. C. R. Johnson Jr. and W. A. Sethares, “Hunting for Weave Matches: Computation in Art Scholarship” Journal of Interactive Technology and Pedagogy, Issue 12, Feb 21, 2018. [We present an organized method of finding weave matches in old master canvases.]

80. S. Malekpour, J. Gubner, and W. A. Sethares, “Measures of Generalized Magnitude-Squared Coherence: Differences and Similarities,” Journal of the Franklin Institute, Feb. 2018. https://doi.org/10.1016/j.jfranklin.2018.01.014 [Unravels the many competing generalizations of “coherence.”]
79. A. Ingle, T. Varghese, and W. A. Sethares, “Efficient 3D reconstruction in ultrasound

elastography via a sparse iteration based on Markov random fields
,” IEEE Trans. on Ultrasonics, Ferroelectrics, and Frequency Control, Mar 64(3):491-499, 2017 DOI: 10.1109/TUFFC.2016.2633429 [When sampling occurs in odd geometries, reconstruction is not a straightforward procedure.]
78. C. R. Johnson Jr. and W. A. Sethares, “Canvas Weave Match Supports Designation of Vermeer's Geographer and Astronomer as a Pendant Pair,” Journal of Historians of Netherlandish Art 9:1 (Winter 2017), DOI: 10.5092/jhna.2017.9.1.17 [Thread counting applied to Vermeer’s canvases yields some surprising matches.]
77. K. Hobby and W. A. Sethares, “Inharmonic strings and the hyperpiano,” Applied Acoustics, Vol. 114, pp. 317–327, Dec. 2016. [Describes a design procedure for musical instruments based on inharmonic (nonuniform) strings.] DOI=10.1016/j.apacoust.2016.07.029
76. A. Sangari and W. Sethares, “Convergence analysis of two loss functions in soft-max regression,” IEEE Trans. on Signal Processing, Vol. 64, No. 5, pp.1280-1288, March 2016. DOI =10.1109/TSP.2015.2504348

75. S. Malekpour and W. A. Sethares, “Conditional Granger Causality and Partitioned Granger Causality: Differences and Similarities,” Biological Cybernetics, Volume 109, Issue 6 (2015), pp. 627-637, Oct. 2015. DOI =10.1007/s00422-015-0665-3
74. W. A. Sethares and J. Bucklew,  “Kernel Techniques for Generalized Audio Crossfades” Cogent Mathematics, Oct. 2015. [A way to conduct audio morphings by imposing a constraint that can be used to smoothly connect different audio spectra by exploiting a formal analogy between the two spatial dimensions of Laplace's partial differential equation and the two dimensions (time and frequency) of a spectrogram.] http://dx.doi.org/10.1080/23311835.2015.1102116
73. I. Heo and W. A. Sethares, “Classification based on speech rhythm via a temporal alignment of spoken sentences,” IEEE Trans. Audio, Speech and Language Processing. Vol 23, No. 12, Dec. 2015. [A technique called transitive validation is introduced to show that time-varying windowing allows better performance of the speech alignment process than standard fixed window methods.]
72. C. R. Johnson, Jr., W. A. Sethares, M. H. Ellis, and S. Haqqi, “Hunting for Paper Moldmates Among Rembrandt’s Prints,” IEEE Signal Processing Magazine. June, 2015. 
71. A. Ingle, J. Bucklew, W. A. Sethares, T. Varghese, “Slope Estimation in Noisy Piecewise Linear Functions,” Signal Processing, Vol. 108, 576-588, March 2015.

70. C. Akkoç, W. A. Sethares and M. K. Karaosmanoğlu, “Experiments on the Relationship between Perde and Seyir in Turkish Makam Music,” Music Perception, Vol. 32, No. 4, April 2015. DOI: 10.1525/mp.2015.32.4.322 [A series of experiments demonstrate that it is possible to identify the makam from purely acoustical features, and to establish the relative importance of the various audible features used in this identification.]
69. V. Chebrolu, D. Saenz, D. Tewatia, W. Sethares, G. Cannon, B. Paliwal, “Rapid Automated Target Segmentation and Tracking on 4D Data without Initial Contours,” Radiology Research and Practice, Volume 2014 (2014), Article ID 5470752014. [Applies classic image processing techniques to 3D motion data for automated segmentation.]
68. C. R. Johnson, Jr., P. Messier, W. A. Sethares, A. G. Klein, C. Brown, A. H. Do, P. Klausmeyer, P. Abry, S. Jaffard, H. Wendt, S. Roux, N. Pustelnik, N. van Noord, L. van der Maaten, E. Postma. J. Coddington, L. A. Daffner, H. Murata, H. Wilhelm, S. L. Wood, and M. Messier,  “Pursuing Automated Classification of Historic Photographic Papers from Raking Light Photographs,” Journal of the American Institute for Conservation, 2014. [Demonstrates that there is enough information in raking light photos to classify photographic paper.]
67. W. A. Sethares and G. Toussaint, “Expressive Timbre and Timing in Rhythmic Performance: Analysis of Steve Reich’s Clapping Music,” J. New Music Research. Aug. 2014. [Explores the microtiming of events and the microtimbral fluctuations in musical performance.]
66. M. J. Wu, J. Karls, S. Duenwald-Kuehl, R. Vanderby Jr., and W. A. Sethares, “Spatial and Frequency-Based Super-Resolution of Ultrasound Images,” Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization. 2013. [Application of super-resolution to ultrasonic video sequences helps improve the accuracy of strain/stress measurements.]
65. W. A. Sethares and R. Budney, “Topology of Musical Data,” J. Mathematics and Music 2013. [The musical realm is a particularly promising arena in which to find nontrivial topological features and the analysis uncovers three important topological features: the circle of notes, the circle of fifths, and the rhythmic repetition of timelines. http://arxiv.org/abs/1307.1201]

64. A. N. Ingle and W. A. Sethares “The least-squares invertible constant Q spectrogram and its application to phase vocoding,” J. of the Acoustical Society of America, 132(2), pp 894-903, Aug 2012. [Presents a LS-invertible variation of the constant-Q transform suitable for phase vocoding applications.]

63. E. Amiot and W. A. Sethares, “An Algebra for Periodic Rhythms and Scales” Journal of Mathematics and Music, Vol. 5, No. 3, 2011. [Using circulant scale matrices allows a decomposition of arbitrary scales and rhythms into constituent elements.]

62. A. Milne and W. A. Sethares, “Modelling the Similarity of Pitch Collections with Expectation Tensors” Journal of Mathematics and Music, Vol. 5, No. 2, 2011. [Expectation arrays indicate the expected number of tones, ordered pairs of tones, ordered triples of tones, etc., that are heard as having any given pitch.]

61. W. A. Sethares, A. Milne, S. Tiedje , A. Prechtl and J. Plamondon,  “Spectral tools for dynamic tonality and audio morphing” Computer Music Journal, Vol. 33, No. 2, Pages 71-84,  Summer 2009. [The Spectral Toolbox is a suite of analysis-resynthesis programs that locate relevant partials of a sound and allow them to be resynthesized at any specified frequencies. Applications include spectral mappings, spectral morphing, and dynamic tonality.]

60. R. Arora, W. A. Sethares, and J. Bucklew,  “Latent periodicities in genome sequences,” J. Special Topics in Signal Processing Vol. 2, Issue 3, June 2008. [A way to detect latent periodicities in DNA sequences.]

59. C. Y. Wen, J. K. Chen,  and W. A. Sethares, “Asynchronous two-way ranging using Tomlinson-Harashima precoding and UWB signalling,” EURASIP Journal on Wireless Communications and Networking, Vol. 8,  Issue 3, Jan. 2008. [Generalizes ideas in [54] to handle non-line-of-sight and intersymbol interferences.]
58. J. Bucklew and W. A. Sethares, “Convergence of a class of decentralized beamforming algorithms, ” IEEE Trans. Signal Processing,  Vol. 56, No. 6, June 2008. [Analysis of algorithms for distributed phase alignment of transmissions in a sensor network.]

57. A. Milne, W. A. Sethares, and J. Plamondon,  “Tuning continua and keyboard layouts” J. Math and Music Vol. 2, No. 1, March 2008. [The general principles underlying layouts that are invariant in both transposition and tuning.]

56. A. Milne, W. A. Sethares, and J. Plamondon,  “Isomorphic controllers and dynamic tuning— invariant fingering over a tuning continuum ” Computer Music Journal, Vol. 31, No. 4, Winter 2007. [A continuous parameter generates a continuum of tunings that can be mapped to a button-field so that the geometric shape of each musical interval is the same within a key, across all keys, and throughout all tunings in the continuum.]

55. R. Arora and W. A. Sethares,  “Adaptive wavetable oscillators,” IEEE Trans. Signal Processing. Vol 55, No. 9, Sept 2007. [Adaptive wavetable oscillators separate the detailed shape of the oscillatory waveform from the control signals that specify the phase and frequency. Adaptation allows entrainment to a variety of external inputs.]

54. C. Y. Wen, R. D. Morris, and W. A. Sethares, “Distance estimation using bidirectional communications without synchronous clocking,” IEEE Trans. Signal Processing, Vol. 55  No. 5  May 2007. [Presents and analyzes a number of methods of distance estimation; the use of bidirectional signaling bypasses the need for accurate synchronous clocking.]

53. C. Vural and W. A. Sethares, “Convergence analysis of blind image deconvolution via dispersion minimization,” Int. J. Adaptive Control and Signal Processing, 20(7), 321-336, 2006. [Presents conditions on the 2-d dispersion minimization algorithm under which convergence can be guaranteed.]

52. C. Vural and W. A. Sethares, “Blind image deconvolution via dispersion minimization,” Digital Signal Processing, 16(2), 137-148, 2006. [This non-recursive version of the 2-d dispersion minimization algorithm is simpler to implement and easier to analyze.]

51. C. Y Wen and W. A. Sethares,  “Automatic decentralized clustering for wireless sensor networks," EURASIP J. Wireless Communication and Networking 2005:5, pp., 686-697 [It is often more efficient when sensors are clustered into a hierarchy. Here is one way to make this happen without requiring that sensors know their own locations.]

50. C. Vural and W. A. Sethares, "Recursive blind image deconvolution via dispersion minimization," Int. J. Adaptive Control and Signal Processing, Vol. 19, No. 8, Oct. 2005, pp. 601-622.  [Extends the Constant Modulus Algorithm to two dimensions and applies it to the problem of blind image restoration using an autoregressive filter.]

49. W. Chung, W. A. Sethares, and C. R. Johnson, Jr.,  “Timing phase offset recovery based on dispersion minimization," IEEE Transactions on Signal Processing. Vol. 53, No. 3, March 2005. [Proposes and analyzes a method of blind timing recovery analogous to the constant modulus algorithm used in blind equalization.]

48. W. A. Sethares, R. D. Morris and J. C. Sethares, "Beat tracking of audio signals using low level audio features," IEEE Trans. On Speech and Audio Processing, Vol. 13, No. 2, March 2005. [Applies a Bayesian particle filter to the problem of finding beats in a musical performance.]

47. W. Chung, W. A. Sethares, and C. R. Johnson, Jr., "Performance analysis of blind adaptive phase offset correction based on dispersion minimization," IEEE Transactions on Signal Processing, Vol. 52, No. 6 June 2004. [Proposes and analyzes a method of phase offset correction for a wide class of signal constellations and oversampling rates.]

46. A. M. Bell, W. A. Sethares, and J. A. Bucklew, "Coordination failure as a source of congestion" IEEE Transactions on Signal Processing, Vol. 51 No. 3, March 2003. [Weak convergence analysis of a simple stochastic adaptive algorithm that solves the El Farol problem, emphasizing how agents' uncertainty about the actions of other agents may be a source of congestion in large decentralized systems.]

45. W. A. Sethares, "Real-time adaptive tunings using MAX", Journal of New Music Research, Vol. 31, No. 4, Dec 2002. [Details the simplifications needed to implement an adaptive tuning algorithm in real time. Introduces the notion of a "context", which imparts a kind of memory to the adaptation.]

44. R. Martin, J. Balakrishnan, W. A. Sethares, and C. R. Johnson, Jr. "A blind adaptive TEQ for multicarrier systems," IEEE Signal Processing Letters. Nov 2002.  [Exploits redundancies in the cyclic prefix to drive the updates of a blind adaptive channel shortening algorithm.]

43. R. Martin, W. A. Sethares, R. C. Williamson, and C. R. Johnson, Jr, "Exploiting sparsity in adaptive filters", IEEE Transactions on Signal Processing, vol. 50, no. 8, August 2002, pp. 1883-1893. [The "natural gradient" approach is applied to adaptive equalization, resulting in algorithms that can be designed specifically to exploit certain sparsity structures.]

42. J. Balakrishnan, W. A. Sethares, and C. R. Johnson, Jr., "Approximate channel identification via -signed correlation," International Journal of Adaptive Control  and Signal Processing, May 2002, pp 309-323. [Proposes a (numerically) simple procedure for system identification using a modified correlation method.]

41. W. A. Sethares, "Repetition and pseudo-periodicity," Tatra Mt. Mathematics Publications, Dec., 2001. [The notion of pseudo-periodicity and the related -norm allow the representation of complex repetitive phenomena as a periodic process plus a set of parameters that define the deviations of that process from true periodicity.]

40. A. M. Bell and W. A. Sethares, “Avoiding global congestion using decentralized adaptive agents” IEEE Transactions on Signal Processing, Vol. 49, No. 11, November 2001. [Casti calls the El Farol problem "the most important problem in complex adaptive systems." We argue why he's wrong, by showing that a very simple adaptive "solution" exists to this problem.]

39. W. A. Sethares and T. W. Staley, “Meter and Periodicity in Musical Performance,” Journal of New Music Research, Vol. 30, No. 2, June 2001. [Preprocessing the audio signal with a psychoacoustically motivated method of data reduction allows application of the Periodicity Transforms to the problem of rhythm and meter determination.]

38. C. A. Jacobson, C. R. Johnson, Jr., D. C. McCormick, W. A. Sethares, “Stability of active noise control algorithms,” IEEE Signal Processing Letters, Vol. 8, No. 3, March 2001. [Conducts a stability analysis of active noise control algorithms by showing that the adapted models have more in common with nonlinear FIR equation error models than with the IIR output error models they superficially resemble.]
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82. W. A. Sethares, “Rhythm and Transforms,” in “Mathematics and Computation in Music,” Selected Papers  from First International Conference, MCM 2007, Berlin, Germany, Springer Series: Communications in Computer and Information Science, Vol. 37, Klouche, Timour; Noll, Thomas (Eds.) 2009.

81. D. H. Johnson,  C. R. Johnson, Jr., A. G. Klein, W. A. Sethares, H. Lee, and, E. Hendriks, “A Thread Counting Algorithm for Art Forensics,” DSP 2009 , Nov. 2009.
80. R. Arora,  C. Dewey, and W. A. Sethares, “Reconstructing latent periods in genome sequences with insertions and deletions” Minneapolis, MN, GENSIPS 2009.

79. W. A. Sethares, “Modeling Repetitions in Time, in Space, and in Symbolic 


Sequences
” Workshop on Analysis and Its Applications, Eau Claire, WI, July 2009.
78. W. A. Sethares, “Detecting and Manipulating Musical Rhythms,” Workshop on Analysis and Its Applications, Eau Claire, WI, July, 2009.
77. J. Plamondon, A. Milne, W. A. Sethares, and C. Leider, “Dynamic Tonality: Extending the Framework of Tonality into the 21st Century,” CMS 2009, Norman OK, March 2009.

76. A. G. Klein, D. H. Johnson, W. A. Sethares, H. Lee, C. R. Johnson, Jr. and, E. Hendriks, “Algorithms for Old Master Painting Canvas Thread Counting from X-Rays,” 42nd Asilomar Conference, Pacific Grove, CA , Oct. 2008. Here’s the poster.

75. R. Arora, W. A. Sethares, and J.. A. Bucklew, “Localizing time-varying periodicities in symbolic sequences,” IEEE Int. Conf. on Acoustics, Speech and Signal Processing, Las Vegas NV, April 2008.

74. K. T. Chu, C. Y. Wen Y. C. Ouyang, and W. A. Sethares, “Adaptive Distributed Topology Control for Wireless Ad-Hoc Sensor Networks,” Int. Conf. on Sensor Technologies and Applications, SENSORCOMM2007, Valencia, Spain, Oct. 2007.
73. R. Arora, W. A. Sethares, and J.. A. Bucklew, “Decomposition of Symbolic Sequences via Statistical Periodicity,” IEEE Statistical Signal Processing Workshop Madison, WI Aug. 2007.
72. J. A. Bucklew and W. A. Sethares, “Convergence of a class of decentralized beamforming algorithms,” IEEE Statistical Signal Processing Workshop Madison, WI Aug. 2007.

71. R. Arora and W. A. Sethares, “Detection of periodicities in gene sequences: a maximum likelihood approach,” Fifth IEEE International Workshop on Genomic Signal Processing and Statistics, GENSIPS07, Tuusula Finland, June 2007.

70. W. A. Sethares, “Rhythm and Transforms,” Mathematical Modeling and Computation in Music, Berlin Germany, May 2007.

69. W. A. Sethares, A. Milne, and J. Plamondon, “Tuning Continua and Keyboard Layouts,” Transdisziplarer Workshop Klangtechnologie und Musiktheorie, Berlin Germany, May 2007.

68. W. A. Sethares, “Tuning and Timbre: A Perceptual Synthesis,” Transdisziplarer Workshop Klangtechnologie und Musiktheorie, Berlin Germany, May 2007.

67. W. A. Sethares and R. Arora,, “Equilibria of adaptive wavetable oscillators and applications to beat tracking,” IEEE Int. Conf. on Acoustics, Speech and Signal Processing, Hawaii, April 2007.

66. C. Y. Wen, J. K. Chen, and W. A. Sethares, “Joint distributed clustering and ranging for wireless ad-hoc sensor networks,” 2007 IEEE 65th Vehicular Technology Conference VTC2007, Dublin, Ireland, April 2007.

65. W. A. Sethares, A. Milne, and J. Plamondon, “Consistent fingerings for a continuum of syntonic commas,” American Mathematical Society 2007, New Orleans, LA, Jan. 2007.

64. C. Y. Wen and W. A. Sethares, “Adaptive decentralized re-clustering for wireless sensor networks, “SMC 2006,  Taipai, Taiwan.

63. H. Wong and W. A. Sethares, “Estimation of pseudo-periodic signals,” IEEE Int. Conf. on Acoustics, Speech and Signal Processing, Montreal 2004.

62. W. A. Sethares and R. D. Morris, “Performance Measures for Beat Tracking", Int. Workshop on Bayesian Data Analysis, Santa Cruz, Aug. 2003.

61. W. A. Sethares, John R. Walsh, and C. R. Johnson, Jr., "An adaptive view of synchronization", IEEE Conference on Circuits and Systems MWSCAS2002, Tulsa, OK, Aug. 2002.

60. C. Vural and W. A. Sethares, "Recursive Blind Image Deconvolution Via Dispersion Minimization," 14th IEEE International Conference on Digital Signal Processing, Santorini, Greece, July 2002.

59. C. Vural and W. A. Sethares "Blind Deconvolution of Noisy Blurred Images Via Dispersion Minimization," 14th IEEE International Conference on Digital Signal Processing, Santorini, Greece, July 2002.

58. R. D. Morris and W. A. Sethares, "Beat Tracking", Int. Society for Bayesian Analysis, Baysian Statistics 7, Valencia Spain, June 2002.

57. A. M. Bell, C.W. Pawlowski, and W. A. Sethares, "Market-Based Control of Advanced Life Support Systems," Conference on Multi-Agent Computation in Natural and Artificial Economies, NSF/Brookings, Washington DC, Oct. 2001.
56. I. Garrison, R. Martin, W. A. Sethares, B. Hart, W. Chung, J. Balakrishnan, R. Casas, T. Endres, M. Larimore, P. Schniter, C. R. Johnson, Jr., "DTV Channel Characterization," 2001 Conference on Information Sciences and Systems, Johns Hopkins University, March 2001.

55. C.W. Pawlowski, A.M. Bell, S. Crawford, W. A. Sethares, and C. Finn, "Advanced Control Techniques for Efficient And Robust Operation Of Advanced Life Support Systems," 31st International Conference on Environmental Systems, Orlando FL, July 2001.

54. W. Chung, W. A. Sethares, J. Balakrishnan, and C. R. Johnson, Jr., "Timing recovery via dispersion minimization," 2001 Conference on Information Sciences and Systems, Johns Hopkins University, March 2001.

53. R. Martin, W. A. Sethares, R. C. Williamson, and C. R. Johnson, Jr, "Exploiting sparsity in equalization", 2001 Conference on Information Sciences and Systems, Johns Hopkins University, March 2001.

52. J. Balakrishnan, W. A. Sethares, and C. R. Johnson, Jr., “Approximate channel identification via d-signed correlation,” 2001 Conference on Information Sciences and Systems, Johns Hopkins University, March 2001.

51. W. Chung, W. A. Sethares, and C. R. Johnson, Jr., “Blind adaptive phase offset correction,” Globecom 2000, San Fransisco, Nov. 2000.

51. W. A. Sethares, “Automatic detection of meter and periodicity in musical performance,” Proc. of the Research Society for the Foundations of Music, Ghent, Belgium, Oct. 1999. [invited]

50. D. Morgan,  W. A. Sethares and A.  M. Bell, "An Experimental Study of the El Farol Problem" Economic Science Association Meeting, Lake Tahoe NV, May 1999.

49. A.  M. Bell and W. A. Sethares, ``The El Farol Problem and the Internet: Congestion and Coordination Failure" Fifth International Conference of the Society for Computational Economics, Boston MA, June 1999.

48. W. A. Sethares and B. McLaren , ``Memory and context in the calculation of sensory dissonance," Proc. of the Research Society for the Foundations of Music, Ghent, Belgium, Oct. 1998. [invited]

47. W. A. Sethares and A. M. Bell, ``An adaptive solution to the El Farol problem," Proc. of the Thirty-Sixth Annual Allerton Conference on Communication, Control, and Computing, Allerton IL, Sept. 1998. [invited]

46. K. D. Benson and W. A. Sethares, ``Use of leakage to a target with fractionally spaced equalizers," IEEE 1997 International Conference on Acoustics, Speech and Signal Processing.

45. S. Asgari, T. Nguyen, and W. A. Sethares, "Wavelet-based fractal transforms for image coding with no search," ICIP, Santa Barbara, CA 1997.

44. W. A. Sethares, "Tuning and Timbre: A Perceptual Synthesis," International Computer Music Conference, ICMC 96, Hong Kong, Aug. 1996. [invited]

43. S. Asgari, T. Nguyen, and W. A. Sethares, "A wavelet-based fractal approach to image compression," Proceedings of NORSIG, Norway, 1996.

42. J. Gronquist, W. A. Sethares, F. L. Alvarado, and R. Lasseter, "Stabilizing Local Control Strategies for TCSC Devices Using Improved Models, Proceedings of Stockholm PowerTech, June 18-22, 1995, Stockholm, Sweden, Invited Speaker Sessions paper SPT IS 06-4. (invited)

41. J. Gronquist, W. A. Sethares, and R. Lasseter, "Power Swing Damping Control Strategies for FACTS Devices Based Upon Locally Measureable Information," Proceedings of the CIGRE Conference on Power Electronics in Electric Power Systems, Tokyo, Japan, May 1995.

40. K. L. Blackmore, R. C. Williamson, I. M. Y. Mareels, and W. A. Sethares, "Online Learning via Congregational Gradient Descent," Eighth Annual Conference on Computational Learning Theory (COLT '95).

39. J. Gronquist, W. A. Sethares, F. L. Alvarado, and R. H. Lasseter, "Power oscillation damping control strategies for FACTS devices using locally measurable quantities," IEEE Power Engineering Society 1995 Winter Meeting, WM 185-9-PWRS, New York, NY, Jan. 1995.

38. J. Gronquist and W. A. Sethares, "A new visualization tool for power systems," Proceedings of the 1994 North American Power Symposium (NAPS), Manhattan, Kansas, September, 1994.

37. H. E. Liao and W. A. Sethares, "The Establishment Of Nonlinear-Counterpart Wiener Filters Based On Orthogonal Projection" International Conference on Modeling, Simulation & Identification, Wakayama, Japan, pg. 163-166, Sept. 1994.

36. W. A. Sethares, "Tunings for nonharmonic sounds," Synaesthetica Conference, Canberra, Australia, Aug. 1994. [invited]

35. W. A. Sethares, "Local consonance and adaptive tunings: sound demonstrations," 127th Meeting of Acoustical Society of America, Boston, MA, June 1994.[refereed from summary only].

34. A. Chen, M. P. Fitz, and W. A. Sethares, "A performance comparison of 16QAM digital PLL based demodulators," IEEE International Conference on Communications, Detroit, MI, May 1994.

33. A. Chen, W. A. Sethares, and M. P. Fitz, "Weak convergence performance analysis of a digital PLL based demodulator," Conference on Information Sciences and Systems, Princeton, NJ, March 1994.

32. Z. Gu and W. A. Sethares, "Fast start-up for blind equalization," International Conference on Signal Processing 1993, Beijing, China, October, 1993.

31. H. E. Liao and W. A. Sethares, "On non-parametric nonlinear system identification using dispersion functions," IEEE 36th Midwest Symposium on Circuits and Systems, Detroit, MI, pg. 978-981, Aug. 1993.

30. J. A. Bucklew and W. A. Sethares, "The covering problem: learning decision regions via adaptive algorithms," IEEE 1993 International Conference on Acoustics, Speech and Signal Processing, Minneapolis, MN, April, 1993.

29. Z. Gu and W. A. Sethares, "A geometrical view of blind equalization," IEEE 1993 International Conference on Acoustics, Speech and Signal Processing, Minneapolis, MN, April, 1993.

28. L. Yao, W. A. Sethares, and Y. H. Hu, "Identification of a nonlinear system modeled by a sparse Volterra series," IEEE Int. Conf. on Systems Engineering, Kobe, Japan, Sept. 1992. [refereed from summary only].

27. L. Yao, W. A. Sethares, and D. C. Kammer, "Sensor placement for on-orbit modal identification of a large space structure via a genetic algorithm," IEEE Int. Conf. on Systems Engineering, Kobe, Japan, Sept. 1992. [refereed from summary only].

26. J. A. Bucklew, T. Kurtz and W. A. Sethares, "Results on local stability and tracking behavior of fixed stepsize recursive algorithms," IEEE 1992 International Conference on Acoustics, Speech and Signal Processing, San Francisco, CA, March 1992.

25. M. Niedzwiecki and W. A. Sethares, "New filtering algorithms based on the concept of competitive smoothing," 23rd ISCIE Symposium on Stochastic Systems Theory and Applications,  Osaka, Japan, Nov. 1991. [invited, refereed from summary only].

24. R. C. Williamson and W. A. Sethares, "A provably convergent perceptron-like algorithm for learning hypercubic decision regions," International  Conference on Artificial Neural Networks, Helsinki, Finland,  June, 1991. [refereed from summary only].

23. R. C. Williamson and W. A. Sethares, "Learning hyper-cubic and convex polyhedral decision regions using perceptron-like algorithms," Australian conference on Neural Networks, 1991.

22. W. A. Sethares, R. Kennedy, and Z. Gu, "An approach to blind equalization of non-minimum phase channels," IEEE  International Conference on Acoustics,  Speech, and Signal Processing, Toronto, Canada, May 1991. [invited].

21. S. Vembu, S. Verdu, R. A. Kennedy, and W. A. Sethares, "Convex cost functions in blind equalization," Conference on Information Sciences and Systems, Baltimore, MD, March 1991.

20. G. L. Skibinski and W. A. Sethares, "Thermal parameter estimation using recursive identification," IEEE IAS Conference, Seattle, WA, 1990.

19. D. A. Lawrence and W. A. Sethares, "Drift in adaptive feedback systems," IEEE 1990 International Conference on Control and Decision, Dec. 1990.

18. G. A. Williamson and W. A. Sethares, "Robustness to quantization errors in LMS adaptation via degree of excitation," IEEE 1990 International Conference on Acoustics,  Speech, and Signal Processing, Florida,  April 1990.

17. W. A. Sethares and I. M. Y. Mareels, "Nonlinear dynamics of a simple adaptive hybrid," 32nd Midwest Symposium on Circuits and Systems, Urbana, IL, August 1989. [invited].

16. W. A. Sethares, G. Rey, and C. R. Johnson, Jr., "Approaches to blind equalization of signals with multiple modulus," IEEE 1989 International Conference on Acoustics,  Speech, and Signal Processing, Glasgow, Scotland, May, 1989. [invited].

15. Z. Gu and W. A. Sethares, "Structural adaptation of neural networks for logic functions," Proc. Conference on Information Sciences and Systems, pg. 578-583, Baltimore, MD, 1989.

14. W. A. Sethares and D. A. Lawrence, "Output error identification is not globally stable in the 'nonideal' case," Proc. of the 27th IEEE Conference on Decision and Control, Austin TX, Dec., 1988. [invited].

13. W. A. Sethares and C. R. Johnson, Jr., "Persistent excitation and (lack of) robustness in adaptive feedback systems," Proc. of the International Symposium in Communications and Control Systems, Baton Rouge LA, Oct. 1988. [invited].

12. B. D. O. Anderson, W. A. Sethares, I. M. Y. Mareels, C. R. Johnson, Jr., "Averaging Theory for Sign-Sign LMS," Proc. 26th Annual Allerton Conference, Sept. 1988.

11. W. A. Sethares, "A convergence theorem for the modified delta rule," INNS 1st Annual Meeting, Boston MA,  Sept. 1988. [abstract only]

10. W. A. Sethares and C. R. Johnson, Jr. and C. E. Rohrs, "Bursting discovered in adaptive signal processing: feedback to blame," 1988 IFAC Workshop on Robust Adaptive Control, August, 1988. [invited].

9. W. A. Sethares and C. R.. Johnson, Jr., and C. E. Rohrs, "Analysis of bursting in telephony loops with adaptive hybrids," IEEE 1988 International Conference on Acoustics,  Speech, and Signal Processing, New York, April, 1988.

8. Z. Ding, C. R. Johnson, Jr., and W. A. Sethares, "On an input dependent cause of bursting in adaptive echo cancellation," Proc. Conference on Information Science and Systems, Baltimore, MD, March 1988.

7. C. R. Johnson, Jr., S. Dasgupta, and W. A. Sethares, "Local Stability of Real CMA as a Tone Separator," Proc. 5th Yale Workshop on Applications of Adaptive Systems Theory, New Haven, CT, May 1987.

6. W. A. Sethares and C. R. Johnson, Jr., "Excitation Conditions for Quantized State Adaptive Algorithms," Proc. 1987 Int. Conference on Acoustics,  Speech, and Signal Processing," Dallas, TX, April 1987.

5. W. A. Sethares and C. R. Johnson, Jr., "The LMS Adaptive Algorithm in a Quantized Environment,"  Proc. 21st Conference on Information Sciences and Systems, Baltimore, MD, March 1987. 

 4. C. R. Elevitch, W. A. Sethares, and C. R. Johnson, Jr., "The Quirky Topography of Sign-Sign LMS Adaptive FIR and IIR Filters," Proc. Conference on Information Science and Systems, Baltimore, MD, March 1987.

 3. W. A. Sethares, D. A. Lawrence, C. R. Johnson, Jr., "Parameter Drift in Equation Error Identification," Proc. of IEEE Conference on Decision and Control, Ft. Lauderdale, FL., Dec. 1985.


2. W. A. Sethares, D. A. Lawrence, C. R. Johnson, Jr., R. R. Bitmead, "On the Existence of Unbounded Parameters in LMS Adaptive Filtering," Proc. Conference on Information Science and Systems, Baltimore, MD, March 1985.


1. W. A. Sethares and J. C. Sethares, "Microwave Liquid Crystal Detectors," Proc. of 1978 Symposium on Circuits and Systems.

Book Chapters

12. M. H. Ellis, C. R. Johnson, Jr., W. A. Sethares, “Computational Characterization of Leonardo’s Papers,” in Decoding Leonardo’s Codices, Ed. P. Galluzzi and A. Nova, Marsilio Press, Venice Italy, 2022.
11. W. A. Sethares, “Relating Tuning and Timbre,” in Sound Inventions, Ed. B. Hopkin  and S. Tewari, Routledge Press, 2021.

10. W. A. Sethares, “Structure: Scales, Intervals, and Tunings,” in The Science and Psychology of Music: From Beethoven at the Office to Beyonce at the Gym, William F. Thompson and Kirke N. Olsen, Ed., Greenwood, 2020. 

9. W. A. Sethares, “Automated Creation of Weave and Angle Maps” in Counting Vermeer, C. R. Johnson, Jr. and W. A. Sethares, Ed., RKD Monograph, 2018.
8. W. A. Sethares, “Computer-Assisted Manual Thread Marking” in Counting Vermeer, C. R. Johnson, Jr., and W. A. Sethares Ed., RKD Monograph, 2018.
7. K. Hobby, W. A. Sethares, and Z. Zhang, “Using Inharmonic Strings in Musical Instruments,” Mathematics and Computation in Music, Lecture Notes in Computer Science, Vol. 10527, Agustín-Aquino, Octavio A., Lluis-Puebla, Emilio, Montiel, Mariana, Eds. 2017

6. C. R. Johnson, Jr., W. A. Sethares, M. H. Ellis, S. Haqqi, R. Snyder, E. Hinterding, I. van  Leeuwen, A. Wallert, D. Christoforou, J. van der Lubbe, N. Orenstein, A. Campbell, G. Dietz, "The Application of Automated Chain Line Pattern (CLiP) Matching to Identify Paper Mouldmate Candidates in Rembrandt’s Prints", in Rembrandt and His Circle: Papers from Herstmonceux, Amsterdam University Press, 2017.

5. C. Akkoç, W. A. Sethares and M. K. Karaosmanoğlu, “Turk Makam Musikisinde Perde Seyir Ilskisi Uzerinde Deneyler,” in Ruhi Anyagil, Tanburi Cemil Bey’e, Buyuksehir, Istanbul, 2016.

4. C. R. Johnson, Jr. and W. A. Sethares, "Connecting Steiglitz-McBride identification, active noise cancellation, and coefficient filtering to a common framework," in Essays in Adaptive Control, Ed. G. Goodwin, Springer-Verlag, 2001. [Trading-off filterings of the regressor vector, the prediction error, the coefficient vector, and/or the update term allows a common analysis, and provides a simple conceptual way of generating 'new' algorithms.]

3. W. A. Sethares, "Scale," McGraw-Hill Encyclopedia of Science and Technology 9th Edition, 2001. [Print and on-line versions, published in five languages: English, French Italian, Japanese, and Spanish.]
2. W. A. Sethares, "The LMS Family," in Efficient System Identification and Signal Processing Algorithms, Ed. N. Kalouptsidis and S. Theodoridis Prentice-Hall, 1993. [Tutorial about LMS and the signed adaptive variants. Provides an overview of all the major theoretical techniques, with applications in several signal processing areas.]

1. W. A. Sethares and C. R. Johnson, Jr., "Persistent excitation and robustness in adaptive feedback systems," in Advances in Computation and Communication, Ed. W. A. Porter, Lecture Notes in Control and Information Sciences 130, Springer-Verlag, 1989. [Consolidation and summary of the bursting phenomenon and the use of persistent excitation.] 
Book Reviews & Editorials

W. A. Sethares, “Book Review of Gareth Loy’s Musimathics,” Journal of 

Mathematics and Music, 2:1, 53 — 55 (2008).

W. A. Sethares, “Book Review of Godfried Toussaint’s Geometry of Musical Rhythm,”

 
Journal of Mathematics and the Arts, (2014).

P. Abry, A. G. Klein, W. A. Sethares, and C. R. Johnson, Jr., "Signal Processing for Art Investigation," Signal Processing Magazine, July 2015, DOI 10.1109/MSP.2015.2419311

Multimedia and Software

W. A. Sethares and C. R. Johnson, Jr., “Hand Count Assistance Tool” [A software suite that facilitates simple weave thread counting from x-rays of paintings on canvas, 2012.]

W. A. Sethares, Quadrilateral Tiling With Textures, Wolfram Demonstrations, 2011.

W. A. Sethares, Sound Examples Accompanying Rhythm and Transforms, Springer Verlag, 2007. [CD-ROM containing over 5 hours of sound examples demonstrating beat tracking and a variety of beat-based audio signal processing techniques.] 

W. A. Sethares, Sound Examples of the Relationship Between Tuning and Timbre  Second Edition, Springer Verlag, 2005. [CD-ROM containing over 3.5 hours of sound examples accompanying the second edition.] 

W. A. Sethares, Exomusicology,  Odyssey Records, EXO-2002, Nashville, TN, 2002. [Demonstration of musical uses of adaptive tunings.] 

W. A. Sethares, Sound Examples of the Relationship Between Tuning and Timbre  Springer Verlag, 1998. [CD of thirty sound examples accompanying the book Tuning Timbre Spectrum Scale.] 

W. A. Sethares, Xentonality,  Odyssey Records, XEN-2001, Nashville, TN, 1997. [Demonstrates musical uses of the tuning/timbre ideas in Tuning Timbre Spectrum Scale.] 

W. A. Sethares, Sound examples to accompany "Consonance based spectral mappings", in Computer Music Journal Sound Anthology, Vol 22, 1998. See also Computer Music Journal  22(4), Winter 1998, pp. 105-106. [Provides concrete sound examples of the potentials and limitations of spectral mappings.]
Intellectual Property
11. R. Vanderby, M. J. Wu, J. Karls, S. Kuehl, W. A. Sethares, “Ultrasound Machine Providing Composite Image Data,” United States Patent #9,386,965, July., 2016.
10. M. J. Wu, W. A. Sethares, and R. Vanderby, “Ultrasound Machine for Improved Longitudinal Tissue Analysis.” Assigned to WARF, 2010.

9. R. K. Martin, J. Balakrishnan, W. Chung, W. A. Sethares, and C. R. Johnson, Jr., "Methods and System for Equalizing Data in Multicarrier Receiver Systems"  United Stated Patent number 7,230,984, issued June 2007.

8. J. Balakrishnan, W. A. Sethares, W. Chung, R. K. Martin and C. R. Johnson, Jr., "Method and apparatus for timing recovery based on dispersion characterization and components therefor," United States Patent #7106818, Sept., 2006.

7. R. K. Martin R. C. Williamson, and W. A. Sethares, "Apparatus and method for using adaptive algorithms to exploit sparsity in target weight vectors in an adaptive channel equalizer," US patent 7,061,,977, June 2006. Also European patent # 01970985.6-2415-US0128758 (4/03).

6. J. Meehan and W. A. Sethares, "Blind dual error antenna diversity (DEAD) algorithm for beamforming antenna systems,” US Patent # 6950477, Sept. 2005.

5. R.D. Morris and W. A. Sethares, “Distance Estimation Using Bidirectional Communications Without Synchronous Clocking,” invention disclosure NASA, Aug 2004.

4. W. A. Sethares, J. Balakrishnan, and C. R, Johnson, Jr., "Approximate channel identification and sparsity initialization via -signed correlator," provisional patent filed June 2000.

3. 
W. A. Sethares, W. Chung, C. R. Johnson, Jr., "An adaptive method of blind constellation de-rotation," provisional patent filed June 2000.

2. W. A. Sethares, "Method and apparatus for dissonance modification of audio signals," U.S. Patent # 5,504,270 August, 1996.

1. W. A. Sethares and M. Nieuweboer, "Novelty integrated circuit chip figure," US Patent # 289,747, May, 1987.

RESEARCH STUDENTS

Ph.D. Graduated

Leehter Yao, (Ph.D. 1992), "Parameter Estimation for Nonlinear Systems via the Genetic Algorithm," currently President, National Taipei University of Technology, Taiwan.

Zhenguo Gu (Ph.D. 1993) "Polytope Analysis of Channel Equalization," Oak Ridge National Laboratories, Oak Ridge, TN.

Ho En Liao (Ph.D. 1993) "Nonparametric System Identification of Nonlinear Models," currently Professor in the Dept. of Communications Engineering, Feng Chia University, Taiwan.

Yea-Ping Chen (Ph.D. 1994) "Analysis and Synthesis of Digital Phase Locked Loop Algorithms," currently at Delco Research Labs, Mishakawa, IN.

Chi-Chin Chou (Ph.D. 1995) "Optimization via local interactions: applications to the Steiner problem and rapid polynomial evaluation," currently at Xirlink Co, SanJose, CA.

J. Gronquist (Ph.D. 1996) "Control Strategies for FACTS devices," currently Pacific Gas and Electric jfgf@pge.com.

Kent Benson (Ph.D. 1997) "Adaptation Under Constraints," Research Scientist, Tellabs Research Division, Mishawaka IN.

Saeed Asgari (Ph.D. 1997) "Constrained Networks for Fractal Image Compression," Senior Scientist, Ansoft Corporation, Burlington MA.

Cabir Vural (Ph.D.  2002) "Blind image blur restoration via dispersion minimization," Assistant Professor, Dept Electrical-Electronics Engineering, Sakarya University, 54173 Esentepe, Sakarya, Turkey.

Diego Banuelos (DMA. 2005) “Beyond the Spectrum of Music: an exploration through spectral analysis of sound color in the Alban Berg violin concerto.”

Chih-Yu Wen (Ph.D. 2005) “Distributed algorithms for localization and management in wireless ad-hoc sensor networks.” Currently Assoc. Prof at National Chung Hsing University.

R. Arora (Ph.D. 2009) “Group theoretical methods in signal processing: learning similarities, transformations, and invariants,” currently an Associate professor in CS at Johns Hopkins.

K. Nam (Ph.D. 2012) “Quantitative ultrasound imaging of in vivo breast tumors,” currently a post doc at Univ. Illinois.

Mon Ju Wu,  (Ph. D. 2013) “Projected Empirical Segmentation,” currently at U. Southern Texas.

Inseok Heo, (Ph.D. 2015) “Classification based on speech rhythm via a temporal alignment of spoken sentences,” currently at Fortemedia.

Sheida Malekpour (Ph.D. 2016) “Coherence and causality: statistical and system theoretic measures for network interconnectedness,” currently at Ford.

Arash Sangari (Ph.D. 2016) “Efficient algorithms for dictionary learning and feature extraction,” currently at 3M.

Rosaleena Mohanty (Ph.D. 2019) “Rethinking Measures of Brain Connectivity via Feature Extraction,” Postdoc in Lundt, Sweden.

Prathusha Sarma (Ph.D. 2019) “Domain Adaptive Embeddings for Text,” currently at Apple.

Bochen Guan  (Ph.D. 2020) “Deep Learning for Image Classification”

Sun, Zhongkai  (Ph.D. 2020) “Multi-view Learning,” currently at Amazon


Mohsen Mazrooyisebdani (PhD 2021) “Investigation of Data Driven Approaches Applied to Multimodal Neuroimaging Data from Healthy and Patient Populations”

Stephen Dennison (Ph.D. 2022) “Synchronizing and Coordinating Bilateral Cochlear Implants to Improve Spatial Hearing” currently at MED-EL Corporation, Durham NC
MS Graduated


Jian Wang, (MS 1991) "An Approach to Persistence of Excitation for Nonlinear Models," currently Engineer at Biotronics, Waukesha, WI.

Zhenguo Gu (MS 1991) "Structural Adaptation of Neural Networks for Logic Functions," currently at Oak Ridge National Laboratories.

Jim Gronquist (MS 1993) "Using the Genetic Algorithm in Correlation Spectroscopy," curently post-doc at Linkchoping, Sweden.

Kent Benson (MS 1993) "A Cellular Automata Approach to Detection of Periodic Data" Tellabs Research Division, Mishakawa IN.

Imaduddin Qawi (MS 1993) "A Filter Based Approach to Adaptive Equalization," currently at DSP Associates, Boston, MA.

Po-Tai Cheng (MS 1993) "Modeling nonlinear harmonic distortion with a discrete time Volterra representation," currently working towards Ph.D.

Steve Nelson (MS 1993) "An investigation of sliding observers for a class of nonlinear uncertain systems," currently at Automation Plus, Stoughton, WI.

Navdeep Dhillon (MS  1994) "Cellular approach for modeling room acoustics," currently at GTE Inc., Chicago, IL.

Chad Schweitzer (MS 1995) "Analysis and design of parallel air columns for investigation of the regimes of oscillation phenomena," currently at Digisonix, Stoughton WI.

Kibo Nam (MS 2003) "Speech Segmentation at the Syllable Level," currently at UW pursuing Ph.D.

Jae-Young Lee (MS 2003) "Synchronization in Communication systems Using Particle Filters, " currently at Sanyo.

Chul-Woo Choi (MS 2003) “Peak Detection via a Particle Filter,” currently at Samsung

Kung-Wei Chang, (MS 2003) “Windowing for signals with punctuated stationarity”

Jarvis Haupt, (MS 2003) “An automated approach to voice identification based on regional spectral energy”

S. Thiagarajan, (MS 2004) “A decentralized optimal solution to the ‘minority game,” currently at UW working on Ph.D.

B. Park (MS 2005) “A Wavelet-Based Channel Vocoder,” currently at Samsusang Advanced Institute of Technology.

R. Arora (MS 2006) “Convex Programming in the Data Alignment Problem” currently at U. Washington.

H. Lee, MS, (MS 2008) “Automated Thread Counting” currently at UW pursuing Ph.D.

A. Malsach, (MS 2008) “Intonation in a capella Groups” currently at Epic.

S. Vaddadi (MS 2009) “Multiple view image denoising,” currently at Qualcomm.

A. Ingle (MS 2010) “The Modified Constant Q Spectrogram and its Application to Phase Vocoding,” currently at FitBit Co.

K. Surender (MS 2011) “Video-based phonomicrosurgery instrument tracking system,” currently at Mathworks.

C. Hall (MS 2011) “An automated approach to bee identification from wing venation,” currently at Sandia Labs.

D. A. Pipkorn (MS 2013) “Empirical Investigation of Frequency of Visual Signs,” currently at Coast Guard Naval Academy.

K. McGowan (MS 2014) “Improving text correction through prior knowledge of character patterns.”

M. Cortner (MS 2015) “An Investigation into Evenness and Balance”
G. Bochen (MS 2018) “Target Image Video Search Based on Local Features” 
Z. Sun (MS 2018) “Multi-View Learning,” Currently at Amazon
Current PhD Grad Students:
Ruixue Lian (Ph.D. 2023) “Automated Text and Audio Analysis”
Elisa Ou (Ph.D. 2023) “Multi-Instance Learning”

Liang Shang (Ph.D. 2024) “Learning Brain Functional Connectivity Age using Deep Neural Networks”

Varsha Pendyala (Ph.D. 2024) “Estimating Frequency-Selective Hearing Loss from Cortical Responses”
SUPPORT
“NSF Convergence Accelerator: Phase II: Course Correct: Precision Guidance Against Misinformation,” PI: Michael Wagner (I am a “senior personnel”) $5M, 2022-2024. 
“NSF Convergence Accelerator: How Large-Scale Identification and Intervention Can Empower Professional Fact-Checkers to Improve Democracy and Public Health,” PI: Michael Wagner (I am a “senior personnel”) 750K, 2021-2022. 
“Computational Characterization of Historic Papers via Watermarks, Chain Lines, and Laid Lines,” W. A. Sethares, C. R. Johnson, and M. Ellis, Getty Foundation (2021-2023) $245K (MSN252869, AAJ5791).
“Clinically feasible cortical measures of hearing aid benefit,” V. Easwar and W. A. Sethares,  OVCRGE: Promoting Industry Collaboration Initiative (2021-2023), 200K (AAJ4244, MSN254832).
“Moldmate Verification Toolkit,” W. A. Sethares and C. R. Johnson, Getty Foundation via Cornell Univrsity, ORG-201943572 (2019-2021) $250K. (AAH1686, MSN227653 & MSN254223)
“Center for Communication and Civic Renewal,” L Friedland, K. Cramer, M. Wagner, K. Rohe, C. Wells, W. Sethares, and D. Shah, Knight Foundation, (2019-2023) $1M (AAH5297, MSN231314).
“Leadership, Communication Ecologies, Political Contention and Democratic Renewal Across Four Issues in Wisconsin,” L Friedland, K. Cramer, M. Wagner, K. Rohe, C. Wells, W. Sethares, and D. Shah, Center on Public Leadership, (2019-2020) $72K.

“Computational Text Analysis for Measuring Quality of Life in Cancer Care,” D. Schneider, S. Rosser, W. Sethares, and D. Shah, ICTR Novel Methods Pilot Grant, (2019-2020) $50K.
“Political Contention and Democratic Renewal Across Four Issues in Wisconsin,” L Friedland, K. Cramer, M. Wagner, K. Rohe, C. Wells, W. Sethares, and D. Shah, Hewlett Foundation, (2018-2021) $150K.

“Communication Ecologies, Political Contention and Renewing Democracy,” L Friedland, K. Cramer, M. Wagner, K. Rohe, C. Wells, W. Sethares, and D. Shah, The Journal Foundation, (2019-2020) $50K.

“Communication Ecologies, Political Contention, and Democratic Crisis,” L Friedland, K. Cramer, M. Wagner, K. Rohe, C. Wells, W. Sethares, and D. Shah, UW2020, (2018 - 2020) $411K.

“Zhong Bells and Multiple Pitches,” Fetzer Fellows (2017-2018) $22.5K.
“Computational Tools for the Investigation of Changes in Daguerreotype Images” Conservation Department at the Rijksmuseum, (2016-2019) $20K.
“Injecting Signal Processing into the Conservation Curriculum” 

with co-PI C. R. Johnson, Kress Foundation, (2012-2014) $20K.
“Improving Projected Empirical Segmentation for a Larger Class of Ultrasound Videos” 

DRAPER-TIF (2012-2013), with co-PI R. Vanderby,  $12K.
“Projected Empirical Segmentation” DRAPER-TIF (2011-2012), with co-PI R. Vanderby,  $38K (#PRJ53HE)
“Isomorphic Keyboard Designs,” CCMIX (2007-8), $15K.

NSF: "System Integration of Distributed Generation"
with co-PI's I. Hiskens, C. L. Demarco, and G. Venkataramanan (2005-2008) $260K
“Adaptive Synchronization,” CCMIX (2004-5)

HDTV Consortium: "Improved Digital Television Receivers (Phase 2)"

The HDTV industry/academia consortium was formed to improve the performance of HDTV receivers.  Sethares is one of the founders of the HDTV consortium and serves on the board of directors.  The consortium members are News Corp., Philips, NxtWave, Cornell University, and ANU.  The board of directors is E. Wetmore (chair), W.A. Sethares, D, Bryan, T. Endres, R. Kennedy, and C.R. Johnson.

(2000-2003) total $500K, Sethares' portion $168K.

HDTV Consortium: "Improved Digital Television Receivers (Phase 1)"


(1998-1999) total $400K, Sethares' portion $52K.

IPEM "Automated detection of metric structure"

University of Ghent, distinguished lecture series at Institute for Perception in Experimental Music (1999).
IPEM "Memory and Context in the Calculation of Sensory Dissonance"


Visited University of Ghent, gave distinguished lecture at Institute for Perception in Experimental Music (1998).

NSF: "Decentralized Control for Structural Uncertainties"

•
with co-PI's F. Alvarado and R. Lasseter. [This was submitted in response to a call for proposals on "Intelligent Control." Sethares supplied the central insight into decentralized control and the application to power systems, Lasseter supplied expertise on FACTS devices, and Alvarado provided expertise on numerical issues. Grant substantially written by Sethares] [Review by NSF panel, there were over 200 submissions and 10 funded projects]

•
Decentralized control under structural change (1992-1995) $200K.

EPRI: "Decentralized Control for Structural Uncertainties: Power Systems Applications"

Intelligent hierarchical control of FACTS devices (1993-1996) $100K. [Companion grant to the above NSF grant]

Australian National University, Visiting Fellow


Investigation of adaptive learning algorithms (1994)

Australian National University, Visiting Fellow


Analysis of adaptive blind equalization (1992)

Biotronics, Waukesha, WI

Algorithms for correlation spectroscopy based on adaptive filtering ideas (1993) $8K

National Academy of Sciences and Polish National Academy: Visiting Scientist


Visited Technical Institute of Gdansk 2/91-8/91


Algorithms based on competitive smoothing


Review is a competition for available funding.

Biotronics, Waukesha, WI

Correlation filter design based on genetic algorithm (1991)
INTERNAL FUNDING


Startup package: $10K

(WARF) Graduate School: (1989) "Persistence of excitation," $23K


(WARF) Graduate School: (1990) "Dynamics of adaptation," $24K

 (WARF) Graduate School: (1992) "Blind Equalization," $25K

PROFESSIONAL SERVICE


•
Subject Editor for Signal Processing, Int. J. of Adaptive Control and Signal Processing, 1991-1995.


•
Associate Editor for Signal Processing, Int. J. of Adaptive Control and Signal Processing, 1995-2004.


•
Session chair at 27th International Conference on Decision and Control, Austin, TX,  Dec. 1988.


•
Session chair at IEEE International Conference on Acoustics, Speech and Signal Processing, Tampa, FL, April 1990.


•
Organizer and session chair at the 1988 IFAC Workshop on Robust Adaptive Control, Newcastle, Australia, August 1988.


•
Reviewer for IEEE Trans. on Signal Processing, 





IEEE Trans. on Signal Processing Letters, 





IEEE Trans. on Circuits and Systems, 





IEEE Trans. on Information Theory, 





IEEE Trans. on Communications, 





IEEE Trans. on Image Processing, 





Journal of the Acoustical Society of America,




IEE Proceedings, 





IEEE Trans. on Automatic Control, 





Int. J. of Adaptive Control and Signal Processing, 





Mathematics of Control, Signal, and Systems,





Journal of the American Institute of Aeronautics and Astronautics,





IEEE Trans. on Power Electronics,





IEEE Trans. on Power  Systems

•
Reviewer of proposals for the NSF.


•
Reviewer of books for Springer-Verlag, McGraw-Hill, John Wiley, Prentice-Hall.


•
Outside reader for Ph.D. Theses from Australian National University and Imperial College (London)


•
ECE Department Curriculum Committee 1990-1994, 2000-2002


•
ECE Department Scholarship Committee 1992-1993


•
ECE Department Advising Committee 1993-1995, 1997-2004



ECE Graduate Admissions Committee 2001-2004, 2006-2007



GERS department representative: 2006-2007



Chair: Tenure and promotion committee: 2004-2005



Chair: Undergraduate advising committee: 2006-2012

Faculty Senator 2011-2012

Associate Editor IEEE Transactions on Signal Processing: 2007-2008

“Keynote Lecture”: 2007 Conference on Mathematics and Computation in Music, Berlin, May 2007.

Program committee, organizer, and session chair: 2007 Conference on Mathematics and 

Computation in Music, Berlin, May 2007.

Program committee, Society for Mathematics and Computation in Music, 2007-present.

Editor, Journal of Music and Mathematics, 2008-present

General Editor, IEEE Signal Processing Magazine special issue on “Signal Processing for Art Investigation.”

Conference Organizer: “Fracturing Democracy: The Erosion of Civil Society in a Shifting Communication Ecology,” Madison WI, Feb. 2020.

OUTREACH


•
Gave lectures for the Polish National Academy on the structure of the university system in the US. What model should Poland adopt as it restructures its universities?


•
Math/Engineering Talent Search, May 2005


•
Judge for Engineering Talent Search, Feb 2005

Wolfram Innovator Award 2022
