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Curriculum Vitae
PATRICK J. LOUGHLIN

749 Benedum Hall
University of Pittsburgh

Pittsburgh, PA 15261
 Tel. (412) 624-9685

Email: loughlin@pitt.edu

TITLE: William Kepler Whiteford Professor of Bioengineering, and Electrical & Computer Engineering

INTERESTS: Nonstationary signal processing and time-varying systems analysis and modeling. Current research
activities include applications in acoustics and bio-signal processing, particularly underwater sound propagation and
classification, and human postural control.
EDUCATION
Ph. D., 1992, Electrical Engineering, University of Washington, Seattle, WA
M.S., 1988, Bioengineering, University of Utah, Salt Lake City, UT
B.S. (Summa Cum Laude), 1985, Biomedical Engineering, Boston University, Boston, MA

PROFESSIONAL EXPERIENCE
1993-date:  Faculty, University of Pittsburgh

Dept. of Bioengineering
2001- date: Professor (primary appointment since 2008)
1998-2001: Associate Professor (secondary appointment)

Dept. of Electrical and Computer Engineering
2001- date: Professor (secondary appointment since 2008)
1998-2001: Associate Professor
1993-1998: Assistant Professor

1989-1992: Research Assistant, University of Washington (Seattle), Dept. of Electrical Engineering
1986-1988: Research Assistant, University of Utah, Dept. of Bioengineering
Visiting Appointments
2001-2002: Visiting Scholar, Applied Physics Laboratory, University of Washington (sabbatical)
Summer 2000: Visiting Scholar, Applied Physics Laboratory, University of Washington
Summer 1996: US Navy/ASEE Faculty Fellow, Naval Surface Warfare Center, Bremerton, WA
PROFESSIONAL HONORS
NSF Faculty Early Career Development (CAREER) Award, 1996
ONR Young Investigator Award, 1998
U.S. Navy-ASEE Summer Faculty Fellow, NSWC, 1996
Invited participant, NAE 5th Annual Symposium on Frontiers of Engineering, 1999
Fulton C. Noss Faculty Fellow, School of Engineering, 1996-2002
Board of Visitors Faculty Award, School of Engineering, 1998
Chancellor's Distinguished Research Award, University of Pittsburgh, 1999
William Kepler Whiteford Professor, School of Engineering, 2002-2010
Fellow of the American Institute for Medical and Biological Engineering (AIMBE), the Acoustical Society of
America (ASA), and the Institute of Electrical and Electronics Engineers (IEEE)
PUBLICATIONS: Authored/co-authored over 60 journal papers. Complete bibliography begins on p. 5.

GRANTS
External
• Office of Naval Research: $329,634, 10/09-9/12. Role: PI

"Nonstationary Signal Processing Methods for Channel Characterization and Sonar Signal Classification in
Varying and Uncertain Environments.”

• Office of Naval Research: $11,238, 3/10-9/12. Role: PI
"Graduate Student Applied Summer Research Experience.”
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• Office of Naval Research: $300,305, 1/09-12/11. Role: PI
"Sonar Signal Analysis and Waveform Design for Enhanced Target Detection and Classification.”

• National Institutes of Health (NIA): ARRA R01 award AG029546-03S1, $61,500 (direct costs), 9/09-9/10.
Role: PI (Co-I's: J.R. Jennings, J. Furman, M. Redfern and P. Sparto).  "Modelling Sensory Integration and
Attention in Postural Control of Older Adults (Competitive Revision)."

• National Institutes of Health (NIA): R01 award AG029546, $716,963 ($164K annual direct costs), 7/07-6/10.
Role: PI (Co-I's: J.R. Jennings, J. Furman, M. Redfern and P. Sparto).  "Modelling Sensory Integration and
Attention in Postural Control of Older Adults."

• Office of Naval Research: $409,992, 10/05-9/09. Role: PI
"Nonstationary Signal Processing Methods for Channel Characterization and Signal Classification.”

• National Institutes of Health (NIA): R01 award, $1.25M ($175K annual direct costs), 6/03-5/08.
Role: Co-I (10% effort).  PI: M. Redfern, “Postural Control in The Elderly: The Role of Attention.”

• Office of Naval Research: $50,000, 12/06-12/07. Role: PI
 ``Time-Frequency Analysis and Feature Extraction for Broadband Mine Classification’’

• Office of Naval Research: $338,565, 10/01-9/05. Role: PI
"Methods for Nonstationary Signal Analysis and Classification."

• Office of Naval Research: $5,495, 5/05-9/05. Role: PI
"Methods for Nonstationary Signal Analysis and Classification: Graduate Student Summer Research
Experience at APL-UW."

• Office of Naval Research: $4,470, 5/04-9/04. Role: PI
"Methods for Nonstationary Signal Analysis and Classification: Graduate Student Summer Research
Experience at APL-UW."

• National Institutes of Health (NIDCD): R01 award DC04435, $448,344, 4/00-3/04. Role: PI
(Co-I's: J. Furman and M. Redfern).  "Time-Varying Characteristics of Human Postural Sway."

• Office of Naval Research, Young Investigator Award: $300,000, 6/98-9/01. Role: PI
"New Techniques for Analysis and Characterization of Acoustic Waves."

• National Science Foundation, CAREER Award: $205,000, 9/96-8/00. Role: PI
"Joint Density-Based Methods of Applied Nonstationary Signal Processing."

• Whitaker Foundation: $69,928, 11/99-10/00. Role: PI (Co-I's: J. Furman and M. Redfern)
"Time-Varying Properties of Human Postural Control."

• Whitaker Foundation: $207,036, 4/96-3/99. Role: PI (Co-I's: J. Furman and M. Redfern)
"Time-Varying Properties of Human Postural Control."

• Office of Naval Research: $127,293, 5/96-9/98. Role: PI
"Positive Time-Frequency Distributions: Development and Applications."

• Boeing Commercial Airplane: $84,978, 11/95-12/96. Role: PI
"Monitoring Manufacturing Processes via Positive Time-Frequency Distributions."

• NATO Collaborative Research Grants Programme: $6,883, 7/96-6/98. Role: PI
(Co-PI: J. Fonollosa, Barcelona, Spain)
"Moments and Generalized Marginals of Time-Frequency Distributions."

• Alcoa Foundation: $7,500, 5/94-6/96. Role: PI
Internal
• “Structural MRI and Postural Control Modelling,” Pittsburgh Claude D. Pepper Older Americans Independence

Center (University center funded by NIH/NIA), $15,000, 6/1/08-5/31/09. Role: PI (co-I’s: H. Aizenstein)
• “Modeling Sensory Integration and Attention in Balance of Elderly Subjects,” Pittsburgh Claude D. Pepper

Older Americans Independence Center (University center funded by NIH/NIA), $36,960, 6/1/05-5/31/06. Role:
PI (co-I’s: M. Redfern, J. Furman, P. Sparto)

• Hewlett International Grant Program, $2,000, 6/01-6/02.
• Central Research Development Fund, $13,400, 7/95-6/96.
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PROFESSIONAL ACTIVITIES
• Associate Editor and member of the Editorial Board, IEEE Transactions on Biomedical Engineering, 2005-date.
• Member of TechComm on Acoustic Signal Processing, Acoustical Society of America, 2000-date.
• Guest associate editor for feature article ``The History of Noise’’ in IEEE Signal Processing Magazine, Nov.

2005.
• NASA Sensory Motor Adaptation Review Panel, July 2004; Oct. 2003.
• Co-Guest Editor, IEEE Engineering in Medicine and Biology Magazine, special issue on postural control, vol.

22, no. 2, March/April 2003.
• Signal Processing Chapter Chair of the Pittsburgh Section IEEE, 1997-2001, 2002-2003.
• Technical Program Committee member, IEEE Engineering in Medicine and Biology conference, 2001.
• Member of NIST Standards Committee ISO TC 108/WG 27 "Signal Processing Methods for the Analysis of

Non-Stationary Mechanical Vibration and Shock" and TC 108/WG 26 "Signal Processing Methods for the
Analysis of Stationary Mechanical Vibration," 2000-2005.

• General Chair, IEEE Intl. Symp. Time-Frequency and Time-Scale Analysis, Pittsburgh, Oct. 1998.
• Guest Editor, PROCEEDINGS of the IEEE, special issue on "Time-Frequency Analysis: Biomedical,

Acoustical and Industrial Applications," vol. 84, no. 9, Sep. 1996.
• Co-Guest Editor, Multidimensional Systems and Signal Processing, Special Issue on "New Developments in

Time-Frequency Analysis," vol. 9, no. 4. Oct. 1998.
• Session Organizer and Chair, Applications of Time-Frequency Analysis in Acoustics, 138th Mtg. of the

Acoustical Society of America, Columbus, OH, Nov. 1-5, 1999.
• Session Co-Chair, Sonar Signal Processing III, IEEE OCEANS, Vancouver, BC, Oct. 1-4, 2007.
• Session Co-Chair, Time-Frequency and Time-Scale Analysis, SPIE Advanced Signal Processing Algorithms,

Architectures, and Implementations VII-XVII, 1997-2007.
• Session Chair, Time-Frequency Analysis and Wavelets, 1995 IEEE International Conference on Acoustics,

Speech and Signal Processing, Detroit, MI, May 9-12, 1995.
• Senior Member of the Institute of Electronic and Electrical Engineers (IEEE), and member of the Acoustical

Society of America (ASA), the International Society for Optical Engineering (SPIE), and Tau Beta Pi
engineering honor society (inducted 1983).

TEACHING
BioE 1580: Biomedical Applications of Signal Processing (AY10-1, 11-1)
EE/CoE 1896: Sr. Design Projects (08-1)
BioE/ECE 2695: Special Topics in Control – Human Postural Control (06-2)
EE/CoE 0031 - Linear Circuits and Systems 1 (00-1, 03-1, 04-2, 07-1)
EE 1552 - Signals and Systems Analysis (94-1, 94-2, 95-1, 95-2, 96-1, 96-2, 97-1, 98-1, 98-2, 99-2, 01-2, 03-2, 07-
2, 08-2)
EE 2523 - Digital Signal Processing (95-2)
EE 2595 - Special Topics in Signal Processing (95-1, 04-1)
EE/BioE 3528 - Time-Frequency Signal Analysis (96-1, 97-2, 99-1, 01-1, 03-1, 05-2, 07-2, 09-1). This upper-level
graduate course was developed by Prof. Loughlin

Ph.D./M.S. ADVISING
Jody Fordham, M.S., Dec. 1996. Project: Nonlinear (Order Statistic) Filtering
David Wozny, M.S., Dec. 1997. Thesis: "Human Postural Control Model"
Berkant Tacer, Ph.D., Dec. 1997.
        Dissertation: "Time-Frequency Analysis and Classification of Nonstationary Signals"
Mustafa Emresoy, Ph.D., April 1998 (co-advisor with Dr. El-Jaroudi)
        Dissertation: "New Techniques in Time-Frequency Analysis"
Keith Davidson, Ph.D. , Aug. 2000
        Dissertation: "Instantaneous Moments of a Signal"
Ferhat Cakrak, Ph.D., April 2001
        Dissertation: "Multiple Window Time-Varying Spectral Analysis"
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Seong-cheol Jang, Ph.D. Dec. 2001
        Dissertation: "Adaptive Excision of AM-FM Interference in Spread Spectrum Communications"
Dami Aluko, M.S., Apr. 2004
        Thesis: “Underwater sound propagation analysis and modeling”
Aasma Walia, M.S., Apr. 2004
        Thesis: “Identification and restoration of a class of aliased signals”
Arash Mahboobin, Ph.D. Dec. 2007
        Dissertation: “Computational and Robotic Models of Human Postural Control”
Benjamin Shelly, M.S. student

 Topic: Time-frequency analysis of heart-rate variability
Greg Okopal, Ph.D. Aug. 2009
        Dissertation: “Phase Space Analysis and Classification of Sonar Echoes in Shallow-Water Channels”
Massimo Cenciarini, Ph.D. student
        Topic: Human balance studies
Rebecca Ross, M.S., Dec. 2008

Thesis: Damping and Dispersion of Twisted-Pair Transmission Line and a Compensation Method to Improve
Location of Impedance Discontinuities

Brandon Hamschin, Ph.D. student
Topic: Sonar signal processing and waveform design

Vikram Thiruneermalai Gomatam, Ph.D. student
Topic: Sonar signal processing and classification

UNIVERSITY and DEPARTMENT SERVICE
School of Engineering Appointment, Promotion and Tenure Review Committee, 2006-2009 (Chair 2008-09);
School of Engineering Planning and Budgeting Committee, 2005-2009; 2010-current; University Research Council,
2002-2005 (Chair of Science and Engineering CRDF Proposal Review subcommittee, 2004-2005); Search
Committee for Associate Dean for Research, 1999-2000 (Chair); School Tenure and Promotion Policy Committee,
1999; School Committee on New Sources of Revenue, 1993-94.
Bioengineering Graduate Program Assessment Committee, 2009-2010; Bioengineering Graduate Admissions
Committee, 1997-2003, 2009-current (Chair); Bioengineering Faculty Search Committee, 1996-97; Bioengineering
Curriculum Development, 1995-97.
ECE Appointment, Promotion and Tenure Review Committee, 2006-2007; ECE Planning and Budgeting
Committee, 2005-2008; Interim Chair, ECE department (2004-2005); EE Graduate Recruiting and Admissions
Committee (2003-2004; Chair); EE Graduate Committee (2002-2003; Chair 03-1 semester); EE Faculty Search
Committee, 1997-2001 (Chair 2000-2001); EE Graduate Recruiting Committee, 2000-2001; EE Graduate Research
Review Organizing Committee, 1993-96 (Chair in 1996); EE Undergraduate Curriculum Committee, 1993-95,
1996-98; EE Graduate Curriculum Committee, 1995-96; EE Student/Faculty Committee, 1995-96; EE Retreat
Planning Committee, 1994-95.
Assisted Freshman Program via recruitment activities, including phoning prospective students and visiting
Sewickley Academy (1993-94), Frick Academy (1993-94) and Highlands Sr. High School (1996-97); service as a
Faculty Mentor (1993-94); participation in Career Day 1995; participant in freshman seminar career discussions
1997; judge for Pittsburgh Regional Science and Engineering Fair, Duquesne University, 1998, 1999.
Faculty Advisor to HKN (1996-2003), Tau Beta Pi (1996-99) and Coop program (1996-2006).

Organized Grantsmanship Workshop for Assistant Profs. of the School, 1996.   
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BIBLIOGRAPHY

Refereed Journal Articles
1. G. Okopal and P. Loughlin, ``Propagation-invariant classification of sounds in channels with dispersion and

absorption‘’, J. Acoust. Soc. Am., Vol. 128, Iss. 5, pp. 2888-2897, 2010.
2. P. Loughlin, ``Local duration-bandwidth product of propagating pulses,’’ J. Mod. Optics, Vol. 57, Issue 19, pp.

1944 – 1948, 2010.
3. Y.T. Tzen, D. Brienza, P. Karg and P. Loughlin, “Effects of local cooling on sacral skin perfusion response to

pressure: Implications for pressure ulcer prevention,” J. Tissue Viability, vol. 19, no. 3, pp. 86-97, 2010.
4. M. Cenciarini, P. Loughlin, P. Sparto and M. Redfern, ``Stiffness and damping in postural control increases

with age,’’ IEEE Trans. Biomed. Engr., vol. 57, no. 2, pp. 267-275, 2010.
5. G. Okopal and P. Loughlin, ``Moments of a pulse propagating with dispersion and damping: a phase space

based approximation method,’’ J. Modern Optics, vol. 56, no. 18, pp. 2133-2136, 2009.
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distributions,’’ J. Modern Optics, vol. 55, no. 19/20, pp. 3379-3387, 2008.
12. L. Cohen, P. Loughlin and G. Okopal, ``Exact and approximate moments of a propagating pulse,’’ J. Modern

Optics, vol. 55, no. 19/20, pp. 3349-3358, 2008.
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postural control of older adults,” Neuroscience Letters, vol. 429, pp. 147-151, 2007.
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17. P. Loughlin, “Time-varying spectral approximation of filtered signals,” IEEE Signal Processing Letters, vol.
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evoke different postural sway responses,” Gait & Posture, vol. 23, iss. 2, pp. 180-188, 2006.
19. A. Mahboobin, P. Loughlin, M. Redfern, P. Sparto, “Sensory re-weighting in human postural control during

moving-scene perturbations,” Exp Brain Res, vol. 167, pp. 260-267, 2005.
20. P. Loughlin and L. Cohen, “A Wigner approximation method for wave propagation,” J. Acoust. Soc. Amer., vol.

118, no. 3, pp. 1268-1271, 2005.
21. P. Sparto, J. Jasko, P. Loughlin, “Detecting postural responses to sinusoidal sensory inputs: a statistical

approach,” IEEE Trans. Neural Syst. And Rehab. Engr., vol. 12, no. 3, pp. 360-366, 2004.
22. P. Loughlin and L. Cohen, "The uncertainty principle: global, local or both?," IEEE Trans. Sig. Process., vol.

52, no. 5, pp. 1218-1227, 2004.
23. R. Peterka and P. Loughlin, “Dynamic regulation of sensorimotor integration in human postural control,” J.

Neurophysiol., vol. 91, pp. 410-423, 2004.
24. P. Loughlin and L. Cohen, "Current and quasi-probability phase-space distributions," J. Mod. Optics, vol. 50,

pp. 2305-2329, 2003.
25. L. Cohen and P. Loughlin, "Author's Reply," Signal Processing, vol. 83, no. 8, pp. 1821-1822, 2003.
26. P. Loughlin and M. Redfern, “Analysis and modeling of human postural control,”  IEEE Engineering in

Medicine and Biology Magazine, vol. 22, no. 2, p. 18, 2003 (editorial to special issue).
27. P. Loughlin, M. Redfern and J. Furman, "Nonstationarities of postural sway: The utility of time-frequency



LOUGHLIN / Page 6 of 15

analysis in studying human balance," IEEE Engineering in Medicine and Biology Magazine, vol. 22, no. 2, pp.
69-75, 2003. --, “Errata – Nonstationarities of postural sway” IEEE EMB Magazine, vol. 22, no. 3, p. 14, 2003.
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380, 2002.

29. P. Loughlin and L. Cohen, "Local properties of dispersive pulses," J. Mod. Optics, vol. 49, no. 14/15, pp. 2645-
2655, 2002.

30. L. Cohen, L. Galleani, R. Hedges, D. Hughes, P. Loughlin and B. Suter,  "Time–frequency analysis of a
variable stiffness model for fault development," Digital  Signal Processing, vol. 12, pp. 429-440, 2002.

31. L. Cohen and P. Loughlin, "Generalized Wigner distributions, moments, and conditional correspondence rules,"
J. Mod. Optics, vol. 49, no. 3/4, pp. 539-560, 2002.

32. S.-C. Jang and P. Loughlin, "AM-FM interference excision in spread spectrum communications via projection
filtering," EURASIP Journal on Applied Signal Processing, vol. 2001, no. 4, pp. 239-248, 2001.

33. B. Tacer and P. Loughlin, "A training-based approach for robust classification of unknown transients with
unknown arrival time and unknown Doppler shift," J. Franklin Institute, vol. 338, pp. 751-764, 2001.

34. P. Loughlin and K. Davidson, "Modified Cohen-Lee time-frequency distributions and instantaneous bandwidth
of multicomponent signals," IEEE Trans. Signal Process., vol. 49, no. 6, pp. 1153-1165, 2001.

35. F. Cakrak and P. Loughlin, "Multiple window time-varying spectrum with instantaneous bandwidth and
frequency constraints," IEEE Trans. Sig. Process., vol. 49, no. 8, pp. 1656-1666, 2001.

36. F. Cakrak and P. Loughlin, "Multiple window time-varying spectral analysis," IEEE Trans. Sig. Process., vol.
49, no. 2, pp. 448-453, 2001.

37. P. Loughlin and M. Redfern, "Spectral characteristics of visually-induced postural sway in healthy elderly and
healthy young subjects," IEEE Trans. Rehab. Engr., vol. 9, no. 1, pp. 24-30, 2001.

38. K. Davidson and P. Loughlin, "Instantaneous spectral moments," J. Franklin Institute, vol. 337, pp. 421-436,
2000.

39. P. Loughlin, F. Cakrak and L. Cohen, "Conditional moments analysis of transients with application to
helicopter fault data," Mech. Syst. Sig. Process., vol. 14, no. 4, pp. 511-522, 2000.

40. S. Shah, A. El-Jaroudi, P. Loughlin and L. Chaparro, "Signal synthesis and positive time-frequency
distributions," J. Franklin Institute, vol. 337, pp. 317-328, 2000.

41. P. Loughlin and K. Davidson, "Instantaneous kurtosis," IEEE Signal Process. Lttrs., vol. 7, no. 6, pp. 156-159,
2000.

42. K. Davidson and P. Loughlin, "Compensating for window effects in the calculation of spectrographic
instantaneous bandwidth," IEEE Trans. Biomed. Engr., vol. 47, no. 4, pp. 556-558, 2000.
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Process., vol. 4, pp. 122-130, 1997.

51. P. Loughlin and B. Tacer, "Instantaneous frequency and the conditional mean frequency of a signal," Sig.
Process., vol. 60, no. 2, pp. 153-162, 1997.

52. P. Loughlin and G. Bernard, "Cohen-Posch (positive) time-frequency distributions and their application to
machine vibration analysis," Mech. Syst. Sig. Process., vol. 11, no. 4, pp. 561-576, 1997.

53. S. Shah, P. Loughlin, L. Chaparro and A. El-Jaroudi, "Informative priors for minimum cross-entropy positive
time-frequency distributions," IEEE Sig. Process. Lttrs., vol. 4, no. 6, pp. 176-177, 1997.

54. P. Loughlin and B. Tacer, "Comments on the interpretation of instantaneous frequency," IEEE Sig. Process.
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Edited Books and Book Chapters
1. L. Cohen and P. Loughlin, ``Dispersion, its effects, and compensation,” in F. Sadjadi (ed.), Physics of

Automatic Target Recognition, Springer, 2007.
2. P. Loughlin and L. Cohen, "Positive Time-Frequency Distributions," in A. Papandreaux (ed.), Applications in

Time-Frequency Signal Processing, Ch. 3, pp. 121-162, CRC Press, 2003.
3. D. Groutage, D.Bennink, P. Loughlin, and L. Cohen, "Positive Time-Frequency Distributions and Acoustic

Echoes," in A. Papandreaux (ed.), Applications in Time-Frequency Signal Processing, Ch. 4, pp. 163-178, CRC
Press, 2003.

4. P. Loughlin, L. Atlas and J. Pitton, "Advanced time-frequency representations for speech processing," in M.
Cooke et al. (eds.), Visual Representations of Speech Signals, John Wiley & Sons, Ltd., Chichester, England,
1993, pp. 27-53.

5. L. Atlas, P. Loughlin and J. Pitton, "Signal analysis with cone-kernel time-frequency representations and their
application to speech," in B. Boashash (ed.), Time-Frequency Signal Analysis: Methods and Applications,
Longman Cheshire, Sydney, Australia, 1992, pp. 375-388.

6. D. Westenskow and P. Loughlin, "Quantitative anesthesia with the help of closed-loop control," in K. Van
Ackern et al. (eds.), Quantitative Anaesthesia, Springer-Verlag, W. Germany, 1987, pp. 111-119.

Conference Proceedings
1. B. Hamschin and P. Loughlin, “Buried Target Detection and Classification Based on Linear Time-Varying

Filtering,” IEEE OCEANS ’10 Seattle, August 2010.
2. B. Hamschin and P. Loughlin, “Sonar waveform design for optimum target detection: the impact of object

burial state,” IEEE OCEANS '10 Sydney, May 2010.
3. B. Hamschin and P. Loughlin, “Optimal time and frequency domain waveform design for target detection,”

Proc. SPIE, Automatic Target Recognition XX, Defense, Sensing and Security Symposium, vol. 7696, Apr.
2010.

4. Y.-T. Tzen, D. Brienza, P. Karg, P. Loughlin, M. Geyer,  “Effectiveness of Local Fast and Slow Cooling on
Pressure Induced Reactive Hyperemia (RH) in Adult Human Participants” Proc. Rehabilitation Engineering
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