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Curriculum Vitae  
PATRICK J. LOUGHLIN  

302 Benedum Hall  
University of Pittsburgh 

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

Email: loughlin@pitt.edu 

 

TITLE: Professor and Associate Chair of Bioengineering; Professor of Electrical & Computer Engineering (secondary 
appointment) 

INTERESTS: multi-sensory integration in motor control; haptics, vibrotactile feedback and sensory substitution; brain-
computer interfaces; neural signal analysis; nonstationary signal processing, time-frequency analysis, and time-varying 
systems analysis and modeling; optimal signal design for active sensing (sonar, radar, ultrasound, bioimaging). 

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) 
  2015-date: Associate Chair 
  1998-2001: Associate Professor (secondary appointment) 

Dept. of Electrical and Computer Engineering 
  2001-2008: Professor  
  2004-2005: Interim Chair 
  1998-2001: Associate Professor 
  1993-1998: Assistant Professor 
2015-date:  Faculty, CMU-Pitt Center for the Neural Basis of Cognition 
1989-1992: Graduate Research Assistant, University of Washington (Seattle), Dept. of Electrical Engineering  
1986-1988: Graduate 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  

HONORS and AWARDS  
• Fellow of the Institute of Electrical and Electronics Engineers (IEEE) [Elected 2011] 
• Fellow of the American Institute for Medical and Biological Engineering (AIMBE) [Elected 2009] 
• Fellow of the Acoustical Society of America (ASA) [Elected 2009] 
• 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 Fellowship, 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 Professorship, School of Engineering, 2002-2015  
• Tau Beta Pi engineering honor society (inducted 1983) 

PUBLICATIONS: Authored/co-authored over 75 journal papers. Complete bibliography begins on p. 5. 

mailto:loughlin@pitt.edu
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GRANTS  
External 
• National Institutes of Health (NICHD): R01HD090125, $1.67M total ($225K annual direct costs), 02/01/2017 – 

01/31/2022. Role: PI (multi-PIs: Batista, Loughlin). ``Multisensory Integration in Action: a Multineuronal and 
Feedback-Control Approach.’’ 

• National Institutes of Health (NINDS): 1UH3NS100541, $5.30M total, 9/25/2017 - 07/31/2022. Role: co-I (multi-
PIs: Fisher, Weber). ``Spinal root stimulation for restoration of function in lower-limb amputees.’’ 

• National Institutes of Health (NIA): R03 award AG042046, $149,862 ($100K total direct costs), 9/12-8/14. Role: PI 
(Co-I's: J. Furman, and P. Sparto).   
"Subject-specific vibrotactile feedback for improving balance in older adults" 

• Office of Naval Research: $364,677, 12/12-11/15. Role: PI  
“Sonar Signal Processing and Feature Extraction for Automatic Target Recognition in Clutter” 

• Pennsylvania Lions Hearing Research Foundation: $18,837, 08/11-07/12. Role: PI 
“Evaluation of Vibrotactile Balance Prosthesis in Patients with Vestibular Impairment” 

• National Institutes of Health (NIA): R01 award AG029546, $716,963 ($492K direct costs), 7/07-6/12. 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." 

• National Institutes of Health (NIA): R01 competing revision (ARRA award) AG029546-03S1, $65.1K (direct 
costs), 9/09-8/11. Role: PI (Co-I: T. Huppert).  "Modelling Sensory Integration and Attention in Postural Control of 
Older Adults: cortical brain activity using NIRS imaging." 

• 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.” 

• Office of Naval Research: $300,305, 1/09-12/11. Role: PI  
"Sonar Signal Analysis and Waveform Design for Enhanced Target Detection and Classification.”  

• 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)  
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"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 
• ``Designing a vibrotactile balance prosthesis to achieve desired body sway reductions,’’ Central Research 

Development Fund, $15,455, 7/11-6/13. Role: PI (co-I’s: J. Furman, P. Sparto) 
• “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. 
PROFESSIONAL ACTIVITIES  
• Associate Editor, Member of the Editorial Board, IEEE Transactions on Biomedical Engineering, 2005-2017. 
• Associate Editor, Journal of the Acoustical Society of America, 2012-2016. 
• Visiting Committee, Dept. of Biomedical Engineering, Boston University, 2009-current. 
• Member of TechComm on Acoustic Signal Processing, Acoustical Society of America, 2000-2016. 
• Special session co-organizer, and co-chair ``Applications and Methods of Time-Frequency Analysis,’’  21st 

International Congress on Acoustics & 165th Meeting of Acoust. Soc. Amer. (joint meeting), Montreal, Quebec, June 
2013. 

• Special session co-organizer and co-chair, ``Sensory substitution and other aids for balance or gait dysfunction,’’ 
IEEE Engineering in Medicine and Biology Conference, San Diego, CA, Aug 28 – Sep. 1, 2012. 

• Special session co-organizer and co-chair, ``Restoring or augmenting impaired sensory function for balance and 
gait, Part I and II,’’ IEEE Engineering in Medicine and Biology Conference, Boston, MA, Aug 30 – Sep. 3, 2011. 

• Special session co-organizer and co-chair, ``Detection and Classification of Buried and Proud Targets I & II,’’ 161st 
mtg Acoust. Soc. Amer., Seattle, WA, May 23-27, 2011. 

• Guest associate editor for feature article ``The History of Noise’’ in IEEE Signal Processing Magazine, Nov. 2005. 
• NIH study sections: 

• SBIR study section, Development and Aging Small Business Grant, Nov. 2009.  
• SBIR study section, Development and Aging Small Business Grant, June 2010. 
• Special Emphasis Panel (SEP) ZRG1 BBBP-T (52), Basic Behavioral Research on Multisensory Processing 

(R21) March 2013. 
• Sensorimotor Integration (SMI) study section, Feb. 2017. 
• ZRG1 BDCN-W (02) Study Setion, July 2017. 
• DP5_ZRG1 RPHB-W (53) Study Section, Dec. 2017. 

• NASA Sensory Motor Adaptation Review Panel, July 2004; Oct. 2003. 
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• 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. 
 

TEACHING  
BioE 1320: Biological Signals and Systems (AY12-1, 13-1, 14-1, 15-1, 16-1, 17-1, 18-1, 19-1) 
BioE 2900: Grant-writing & Fellowships workshop (AY16-1, 17-1, 19-1) 
ENGR 2900: Grant-writing & Fellowships workshop (18-1) 
BioE 1150: BioMethods Lab (AY11-2, 12-2, 14-2) 
BioE 1580: Biomedical Applications of Signal Processing (AY10-1, 11-1, 13-2, 15-2, 17-2, 18-2) 
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"  
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  
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        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 
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” 

Greg Okopal, MS Dec. 2006, Ph.D. Aug. 2009  
        MS Thesis: ``Implementation and Evaluation of Dispersion-Invariant Features for Signal Classification’’ 

 PhD Dissertation: “Phase Space Analysis and Classification of Sonar Echoes in Shallow-Water Channels”  
Massimo Cenciarini, Ph.D. Dec. 2010  
        PhD Dissertation: “Effect of Aging on Human Postural Control and the Interaction with Attention”  
Brandon Hamschin, M.S. Aug. 2011, Ph.D.  Aug. 2015 

MS Thesis: “Waveform Design with Time and Frequency Constraints for Optimal Detection of Elastic Objects” 
PhD Dissertation: ``A Sequential Method for Passive Detection, Characterization, and Localization of Multiple 
Low-Probability-of-Intercept LFMCW Signals’’ 

Vikram Thiruneermalai Gomatam, M.S. Dec. 2011, Ph.D. Dec. 2015 
MS Thesis: “Time-Frequency Approximation and Feature Extraction for Range-Dependent Underwater Sound 
Propagation” 
PhD Dissertation: ``Channel Characterization and Object Classification in Non-stationary and Uncertain 
Environments’’ 

Nicole McClain, M.S. Dec. 2015 
 Project: Patient-customized vibrotactile feedback (VTF) for balance, and modulated v. binary VTF. 

Undergraduate researcher, May 2012-May 2013. Project: Implementation and evaluation of customized vibrotactile 
balance feedback. 

Stephen Kita, undergraduate researcher, BS 2014 
Project: Encoding vibrotactile feedback for BCI simulations and balance control, Jan. 2013-April 2014. 

Jessi Mischel, Ph.D. Dec. 2016 (co-advisor: A. Batista) 
PhD Dissertation: `` Brain Computer Interfaces: Challenges to Clinical Viability Addressed in the Laboratory’’ 

UNIVERSITY and DEPARTMENT SERVICE  
Pitt Faculty Assembly, 2014-2017; 2018-date; Pitt Faculty Senate Commonwealth Relations Committee, 2014-2017; Pitt 
Faculty Senate Community Relations Committee, 2011-2014; School of Engineering Appointment, Promotion and 
Tenure Review Committee, 2006-2009, 2011-2012 (Chair 2008-09); School of Engineering Planning and Budgeting 
Committee, 2005-2009; 2010-2012; 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 Admissions Committee, 1997-2003, 2009-current (Chair); Bioengineering Graduate Program 
Committee, 2009-current; Bioengineering Graduate Program Assessment Committee, 2009-2010; Bioengineering 
Faculty Search Committee, 1996-97, 2011-2012, 2014-2015; 2016-2017 (chair), 2017-2018 (chair); 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).  
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Organized Grantsmanship Workshop for Assistant Profs. of the School, 1996.   
 

BIBLIOGRAPHY 
Publications and Presentations 

 
Refereed Journal Articles 
1. R. Sala Mayato, P. Loughlin, L. Cohen, ``M-indeterminate distributions in quantum mechanics and the non-

overlapping wave function paradox,’’ Phys. Lttrs. A [accepted; in press]. 
2. K. Quick, J. Mischel, P. Loughlin, A. Batista, ``The Critical Stability Task requires continuous movements guided by 

sensory feedback," J. Neurophysiology [accepted, in press]. 
3. J.S. Ben-Benjamin, N.C. Dias, L. Cohen, P. Loughlin, and J.N. Prata, ``What is the Wigner function closest to a given 

square integrable function?,’’ SIAM J. Math. Anal. [accepted, in press]. 
4. C-C. Lin, S. L. Whitney, P. J. Loughlin, J. M. Furman, M. S. Redfern, K. H. Sienko; P. J. Sparto, ``The Use of 

Vibrotactile Feedback During Dual-Task Standing Balance Conditions in People With Unilateral Vestibular 
Hypofunction,’’ Otology & Neurotology. 39(5):e349–e356, 2018. 

5. A. L. Rosso, M. Cenciarini, P. J. Sparto, P. J. Loughlin, J. M. Furman, T. J. Huppert. ``Neuroimaging of an attention 
demanding dual-task during dynamic postural control,’’ Gait and Posture, v. 57, pp. 193-198, 2017. 

6. L. Cohen, J.S. Ben-Benjamin and P. Loughlin, ``Phase space approach to wave propagation using windowed wave 
functions,’’ J. Modern Optics, v. 63, issue 1, pp. 17-22, 2016. 

7. B. Hamschin and P. Loughlin, ``Model-based waveform design for optimal detection: A multi-objective approach to 
dealing with incomplete a priori knowledge,’’ J. Acoust. Soc. Amer., v. 138, pp. 3220-30, 2015. 

8. J. S. Ben-Benjamin, L. Cohen and P. Loughlin, ``A phase space approach to wave propagation with dispersion,’’ J. 
Acoust. Soc. Amer., v. 138, pp. 1122-1131, 2015. 

9. C-C. Lin, S. Whitney, P. Loughlin, J. Furman, M. Redfern, K. Sienko, and P. Sparto, ``The effect of age on postural 
and cognitive task performance while using vibrotactile feedback,’’ J. Neurophysiology, vol. 113 no. 7, 2127-2136, 
2015. 

10. H. Karim, P. Sparto, H. Aizenstein, J. Furman, T. Huppert, K. Erickson, P. Loughlin, ``Functional MR imaging of a 
simulated balance task,’’ Brain Research, v. 1555, pp. 20-27, 2014. 

11. L. Cohen and P. Loughlin, ``Bohmian and quantum phase space distribution expansions and approximations,’’ Phys. 
Lttrs. A, v. 378, iss. 13, pp. 931–936, 2014. 

12. B. Hamschin and P. Loughlin, ``Time and Frequency Constrained Sonar Signal Design for Optimal Detection of 
Elastic Objects,’’ J. Acoust. Soc. Amer., vol. 133, pp. 2169-2179, 2013. 

13. Y.T. Tzen, D. Brienza, P. Karg and P. Loughlin, ``Effectiveness of local cooling for enhancing tissue ischemia 
tolerance in people with spinal cord injury,” J. Spinal Cord Medicine, v. 36, no. 4, pp. 357-64, 2013. 

14. L. Cohen and P. Loughlin, ``The conditional Weyl transform and its generalization,’’ J. Pseudo-Differ. Oper. Appl., 
v. 4, issue 1, pp. 1-12, 2013.  

15. P. Loughlin and B. Hamschin, ``Detection with the Wigner distribution of a pulse propagating with dispersion and 
damping,’’ J. Mod. Optics, Vol. 58, Issue 21, pp. 2043-2048, 2011. 

16. G. Okopal and P. Loughlin, ``Propagation-invariant classification of sounds in channels with dispersion and 
absorption‘’, J. Acoust. Soc. Amer., Vol. 128, Iss. 5, pp. 2888-2897, 2010. 

17. P. Loughlin, ``Local duration-bandwidth product of propagating pulses,’’ J. Mod. Optics, Vol. 57, Issue 19, pp. 1944 
– 1948, 2010. 

18. 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. 

19. 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. 

20. 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. 

21. A. Mahboobin, P. Loughlin, C. Atkeson and M. Redfern, ``A mechanism for sensory re-weighting in postural 
control,’’ Medical & Biological Engineering & Computing, vol. 47, no. 9, pp. 921-929, 2009. 

22. K. O’Connor, P. Loughlin, M. Redfern and P. Sparto, “Postural adaptations to repeated optic flow stimulation in older 
adults” Gait and Posture, vol. 28, no. 3, pp. 385-391, 2008.  

23. A. Mahboobin, P. Loughlin, M. Redfern, S. Anderson, C. Atkeson, J. Hodgins, “Sensory adaptation in human balance 
control: Lessons for biomimetic robotic bipeds,” Neural Networks, vol. 21, no. 4, pp. 621-627, 2008. 
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24. G. Okopal, P. Loughlin and L. Cohen,  ``Dispersion-invariant features for classification,” J. Acoust. Soc. Amer., vol. 
123, no. 2, pp. 832-841, 2008. 

25. G. Okopal, P. Loughlin and J. Angell, ``Propagation-invariant classification of active impulsive sonar signals (U),’’ 
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84. J. Pitton, L. Atlas and P. Loughlin, "Deconvolution for positive time-frequency distributions," Proc.27th IEEE 
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Anesthesiology, vol. 81, no. 3A, p. A482, 1994. 
48. L. Atlas, J. Pitton and P. Loughlin, "Proper time-frequency distributions for speech," J. Acoust. Soc. Amer., vol. 93, 
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• P. Loughlin, D. Westenskow and C. Wallroth, U.S. pat. 5,094,235, "Anesthetic ventilating apparatus having a 
breathing circuit and control loop for anesthetic component," 1992.  

• P. Loughlin, D. Westenskow, H. Wied, B. Schwartau and C. Wallroth, U.S. pat. 4,878,388, "Method for simulating 
and demonstrating gas exchange during mandatory or assisted ventilation...," 1989.  
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• ``Instantaneous frequency and time-frequency analysis: myths, misconceptions and mysteries,’’ IEEE Baltimore 

Section mtg, National Electronics Museum, Baltimore, MD, April 2016. 
• ``Instantaneous frequency and time-frequency analysis: myths, misconceptions and mysteries,’’ Johns Hopkins 

Applied Physics Laboratory, Baltimore, MD, April 2015. 
• ``Enhanced target versus clutter discrimination using time-frequency (LTV) filters,’’ SPIE Defense, Security and 

Sensing Symp., Automatic Target Recognition XXV, Baltimore, MD, April 2015.  
• ``Ambiguities of instantaneous frequency, and complex signal representations through pole-zero manipulations,’’ 

SPIE Defense, Security and Sensing Symp., Automatic Target Recognition XXV, Baltimore, MD, April 2015.  
• ``Sensory Substitution and Vibrotactile Feedback for Balance,’’ Cancer Survivorship Scholars Speaker Series, 

School of Nursing, Univ. Pittsburgh, Nov. 2014. 
• ``Time-frequency filtering for classifying targets in nonstationary clutter,’’ SPIE Defense, Security and Sensing 

Symp., Automatic Target Recognition XXIV, Baltimore, MD, May 2014. 
• ``The Wigner-Hilbert transform,’’ SPIE Defense, Security and Sensing Symp., Automatic Target Recognition XXIV, 

Baltimore, MD, May 2014. 
• ``Phase space approximation for dispersive pulse propagation,’’ Princeton Univ., March 2014. 
• ``Time-frequency analysis: Theory and Applications,’’ tutorial lecture (with L. Cohen), Acoustical Soc. of America 

mtg., San Francisco, Dec. 2013. 
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• ``Customizing vibrotactile feedback for balance,’’ Carnegie Mellon University, Robotics Institute, Feb. 1, 2013.  
• ``A Wigner phase space approximation for range-dependent propagation,’’ European Conf. Underwater Acoustics 

(ECUA), Edinburgh, Scotland, July 6, 2012. 
• ``MaxMin sonar signal design for optimal detection of elastic targets in signal-dependent noise,’’ Underwater 

Acoustic Signal Processing workshop, Univ. Rhode Island, Alton Jones Campus, Oct. 14, 2011. 
• ``Designing vibrotactile balance feedback for desired body sway reductions,’’ IEEE Engineering in Medicine and 

Biology conference, Boston, MA, Aug. 31, 2011. 
• ``Sonar waveform design for detection of elastic objects,’’ 159th mtg. Acoust. Soc. Am., Baltimore, MD, Apr. 19-23, 

2010. 
• `Wavelets: A comparison with the spectrogram and other methods for time-frequency analysis,’’ 159th mtg. Acoust. 

Soc. Am., Baltimore, MD, Apr. 19-23, 2010. 
• ``Time-frequency and position-wavenumber acoustic signal analysis,’’ 158th mtg. Acous. Soc. Am., San Antonio, 

TX, Oct. 26-30, 2009. 
• ``A time-frequency approach for studying propagation effects on underwater sound,’’ 158th mtg. Acous. Soc. Am., 

San Antonio, TX, Oct. 26-30, 2009. 
• “Nonstationary signal processing methods for channel characterization and propagation-invariant classification,” 

ONR Underwater Signal Processing Program Review, Seattle, WA, Aug. 4-6, 2009. 
• ``Environmentally invariant features for classification of active sonar signals,’’ 157th  mtg. Acous Soc Am, Portland, 

OR, May 18-22, 2009. 
• ``Joint position/wave number and time/frequency features of signals’’ 157th  mtg. Acous Soc Am, Portland, OR, May 

18-22, 2009. 
• ``Time-Frequency Approach and Approximation to Range-Dependent Pulse Propagation,’’ Underwater Acoustic 

Signal Processing Workshop, Univ. Rhode Island, Alton Jones Campus, Oct. 14-16, 2009. 
• “Nonstationary signal processing methods for channel characterization and propagation-invariant classification,” 

ONR Underwater Signal Processing Program Review, Seattle, WA, Aug. 5-7, 2008. 
•  “A phase space approach to pulse propagation and classification,” Middleton meeting on classical, semi-classical 

and quantum noise, Princeton University, Nov. 2-3, 2007. 
• “Propagation-invariant Classification,” Underwater Acoustic Signal Processing Workshop, Univ. Rhode Island, 

Alton Jones Campus, Oct. 17-19, 2007. 
• “Nonstationary signal processing methods for channel characterization and propagation-invariant classification,” 

ONR Underwater Signal Processing Program Review, Seattle, WA, Aug. 21-23, 2007. 
• “Wigner approximation for filtered random functions and wave propagation,” 153rd mtg. Acous Soc Am, SLC, June 

4-8, 2007. 
• “Time-frequency analysis and feature extraction for broadband mine classification,” Office of Naval Research, April 

26, 2007. 
• “Effect of filtering on the time-varying spectrum of a signal, with application to target recognition,” University of 

Washington, ONR Underwater Signal Processing Program Review, Seattle, WA, Aug. 23, 2006. 
• “Methods and applications of time-varying spectral analysis,” The Ohio State University, April 28, 2006. 
• “Methods and applications of time-varying spectral analysis,” University of Massachussetts at Amherst, April 5, 

2006. 
• “Time-frequency analysis, modeling and classification of nonstationary underwater signals,” Office of Naval 

Research, March 21, 2006. 
• “Wigner distribution approximation for filtered signals and waves,” 36th Winter Colloquium on the Physics of 

Quantum Electronics, Snowbird, UT, Jan. 6, 2006. 
• “Methods for Nonstationary Signal Analysis and Classification,” Naval Research Laboratory, ONR Active Sonar 
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