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l. Engagement

1. | have been retained by Petitioner American Honda Motor Co., Inc.
to provide this declaration concerning the technical subject matter relevant to a
petition for inter partes review of U.S. Patent No. 10,833,908 (““908 patent”).

2. | am over 21 years of age and otherwise competent to make this
Declaration. | make this Declaration based on facts and matters within my own
knowledge and on information provided to me by others.

3. Specifically, I was asked to review the declaration of Dr. Leonard
J. Cimini, Jr. that was submitted by the petitioner in IPR2023-00086 as Exhibit
1003 (“the Cimini Declaration”) and form an opinion of whether | agreed with
the facts, analysis, and conclusions in that declaration.

4. My compensation in this matter is not based on the substance of my
opinions or the outcome of this matter. | have no financial interest in Petitioner.

5. In writing this declaration, | have considered my own knowledge
and experience, including my work experience in the field of electrical and
computer engineering and my experience working with others involved in this
field, including in the design and analysis of integrated circuit systems and

subsystems.



Il.  Background and Qualifications

A.  Educational Background

6. My academic and professional background is in Electrical and
Computer Engineering, and | have been working in those fields since the
completion of my Ph.D. over 20 years ago. The details of my background and
education, and a listing of all publications that | have authored, are provided in my
Curriculum Vitae. See Appendix A. Below, | provide a short summary of my
education and experience that I believe to be most pertinent to the opinions | have
formed in this case.

7. | received a B.S. in Electrical Engineering from The University of
Toledo in 1991, an M.S. in Electrical Engineering from The University of Toledo
in 1993, and a Ph.D. in Electrical Engineering from Virginia Polytechnic Institute
and State University in 1996. The focus of my graduate work was wireless
communication systems. My Ph.D. thesis involved the application of multiuser
detection (an advanced signal processing approach to interference mitigation) to
CDMA-based cellular systems.

8. After completion of my Ph.D. in 1996, | joined Bell Laboratories,
the research division of Lucent Technologies, where | worked for five years as a
Member of Technical Staff and later as a Distinguished Member of Technical

Staff. My work there focused on developing advanced technologies for cellular



telecommunications, including for 3G cellular standards. For example, while at
Bell Labs, | developed and implemented algorithms for intelligent antenna systems
which increased the voice capacity (i.e., number of simultaneous phone calls) and
data capacity of cellular systems. These algorithms were included in Lucent
Technologies’ 3G CDMA cellular base station. I also developed techniques known
as transmit diversity techniques which increased reliability (i.e., reduced the
probability of a dropped call) of cellular systems. These transmit diversity
techniques were standardized in the 3GPP2 cellular standard known as cdma2000.
During that time, | supported the standardization of my ideas by writing
contributions to the working groups developing the standards and attending
standards meetings. In particular, | participated in the 3GPP2 standardization
process. During that time, | worked with colleagues to include my ideas on the use
of transmit diversity in CDMA systems in the 3GPP2 standard.

9. | am currently a Professor in the Bradley Department of Electrical
and Computer Engineering at Virginia Polytechnic Institute and State University,
where | have taught and conducted research in the area of wireless
communications for nearly 20 years. Specifically, | have taught courses which
cover wireless communications and signal processing (including the underlying
concepts) at the undergraduate and graduate levels. For example, | teach a

sophomore-level course which introduces the concepts of signals and systems, a



junior-level course which introduces the basic concepts of communication systems,
senior-level and graduate-level courses which cover advanced digital
communication topics, and also graduate-level courses which teach the advanced
technologies underlying the latest wireless systems, such as Fourth and Fifth
Generation (4G/5G) cellular communication standards (e.g., LTE, LTE-Advanced,
New Radio) and Wi-Fi. | also teach graduate courses on advanced topics such as
Information Theory, Machine Learning Applied to Communication Systems,
Spread Spectrum Communications and CDMA.

10. From 2014 until 2022, | also served as the director of Wireless @
Virginia Tech, a comprehensive research group focusing on wireless
communications which consists of 14 faculty members and approximately 85
graduate students. My specific research focuses on advanced wireless
communications and geolocation techniques. This research has examined both
advanced theoretical concepts as well as the application of these concepts to the
latest wireless standards. As an example of the latter, | (along with my students)
have conducted research applying multiuser/multi-antenna signal processing to
LTE. I have also applied advanced geolocation techniques to LTE systems.

11. My research work has been funded by national agencies including

the National Science Foundation (NSF), the Defense Advanced Research Projects



Agency (DARPA), the Office of Naval Research (ONR), the Army Research Lab,
the Air Force Research Lab as well as many industrial sponsors.

12. During 2009, | was a visiting researcher at the Laboratory for
Telecommunication Sciences (LTS), a Federal Research Lab which focuses on
telecommunication challenges for national defense. While at LTS, my research
focus was in the area of cognitive radio with a particular emphasis on statistical
learning techniques.

13. | have authored and co-authored over 250 publications in my area of
expertise, which have been published in the leading journals in my field including
IEEE Transactions on Communications, IEEE Transactions on Wireless
Communications, IEEE Transactions on Information Theory, Proceedings of the
IEEE, and IEEE Transactions on Signal Processing, and at all of the major
conferences in my field. This research has been cited over 11,000 times. A
complete list of my publications over the last 25 years is included in my
Curriculum Vitae.

14, [ am a Fellow of the IEEE (so named “for contributions to wideband
signal processing in communications and geolocation”). I was a co-recipient of the
Vanu Bose Award for the best paper at the 2021 Military Communications

Conference.



15. In 2010, | was awarded the Ellersick Best Paper Award in the
Unclassified Technical Program, at the IEEE Military Communications
Conference. | received the SDR Forum Best Paper Award in 2007 and the
Outstanding Paper Award at the SDR Forum in 2008. I received the Dean’s Award
for Teaching Excellence in April 2014 and the Dean’s Award for Outstanding
New Assistant Professor, College of Engineering in 2003. While at Bell
Laboratories, | was awarded the Bell Labs President’s Silver Award for
outstanding research contributions and the 1999 Best Paper Award in the Bell Labs
Technical Journal.

16. As a consultant, | have examined in detail various aspects of the
physical layer, MAC layer, RLC layer, and RRC layer including both user data
transmission and the control signaling of the standards for 2G, 3G, and 4G cellular
systems. | have also specifically studied the standardization process in 3GPP as it
relates to the standardization of a particular aspect of 4G (LTE). | have also taught
short-courses in the areas of cellular systems, geolocation and Wi-Fi
communications.

17, | also hold 18 issued patents in the area of wireless communications,
many of which relate to cellular communication systems.

18. | formerly served as an area editor for IEEE Transactions on

Wireless Communications supervising a team of 12 editors. | also recently served



as a guest editor for a special issue of the Proceedings of the IEEE. | was formerly
an associate editor for IEEE Wireless Communications Letters, IEEE Transactions
on Vehicular Technologies, IEEE Transactions on Communications, IEEE
Transactions on Signal Processing, and IEEE Transactions on Education.

19. Additionally, | formerly served as the guest editor for the IEEE
Journal on Special Topics in Signal Processing. | served as the Technical Program
Chair for the Signal Processing for Communications Symposium at the 2017 IEEE
International Conference on Communications. Previously, | was the Organizer and
Technical Co-Chair for both the 2015 and 2016 IEEE Global Communications
Conference Workshop on Localization and Tracking: Indoors, Outdoors and
Emerging Networks (LION). | have also served on the technical program
committees of several other conferences and workshops in my field.

20. A complete copy of my curriculum vitae, which includes a list of my
publications and contains further details on my education, experience, publications,
patents, and other qualifications to render an expert opinion, is attached as
Appendix A.

I11. Information Considered

21. In drafting this declaration and forming the opinions therein, |

relied on my vyears of education, research, and industry and academic



experience, including my direct experience and contributions in the area of
wireless networks.

22. | reserve the right to supplement this declaration in response to
additional evidence that may become known.

23. In connection with any testimony | may be asked to give to the
Patent Trial and Appeal Board, | may use as exhibits various documents that
relate to matters set forth in this declaration.

IV. Opinions

24, After considering the Cimini Declaration, | agree with the facts,
analysis, and conclusions in the Cimini Declaration, and | adopt the testimony
in sections VII1I-1X of the Cimini Declaration as my own for purposes of this
proceeding.

25. | declare all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be
true; and further that the statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or

both, under Section 1001 of Title 18 of the United States Code.

Dated: 3/29/23 By: \\/\%O

Dr. R. MichaHBuéhrer’
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R. Michael Buehrer, FIEEE

Virginia Polytechnic Institute and State University

The Bradley Department of Electrical and Computer Engineering

Education
June 1996
August 1993

June 1991

Employment

Aug. 2012 - Present

Aug. 2006 — Aug. 2012

Aug. 2009 — Dec. 2009

Aug. 2001 — Aug. 2006

Aug. 2001 — Present
Aug. 1996 — Aug. 2001
Sep. 1993 — Jun. 1996

May 1994 — Aug. 1994
Sep. 1991 — Aug. 1993

432 Durham Hall; Mail Stop 0350
Blacksburg, Virginia 24061
Telephone: 540.231.1898; Fax: 540.231.2968
buehrer@vt.edu

Virginia Polytechnic Institute and State University, The Bradley Department of
Electrical and Computer Engineering, Bradley Fellowship, Ph.D.

The University of Toledo, Department of Electrical Engineering and Computer
Science, M.S.

The University of Toledo, Department of Electrical Engineering and Computer
Science, B.S.

Professor, Virginia Polytechnic Institute and State University, Bradley Department
of Electrical and Computer Engineering, Director of Wireless @ Virginia Tech

Associate Professor, Virginia Polytechnic Institute and State University, Bradley
Department of Electrical and Computer Engineering, Mobile and Portable Radio
Research Group.

Visiting Researcher at the Laboratory for Telecommunication Sciences (LTS) a
federal research lab which focuses on telecommunication challenges for national
defense.

Assistant Professor, Virginia Polytechnic Institute and State University, Bradley
Department of Electrical and Computer Engineering, Mobile and Portable Radio
Research Group.

Independent Consultant, self-employed.

Member Technical Staff, Bell Laboratories, Lucent Technologies, promoted to
Distinguished Member of Technical Staff in September 2000.

Graduate Research Assistant, Virginia Polytechnic Institute and State University,
Bradley Department of Electrical and Computer Engineering, Mobile and Portable
Radio Research Group.

Senior Engineer, Stanford Telecommunications, Advanced Programs.

Graduate Research Assistant, The University of Toledo, Department of Electrical
Engineering and Computer Science, Communications Research Group.
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Honors and Recognitions

Fellow of the IEEE (So named “for contributions to wideband signal processing in communications and geolo-
cation”)

Vanu Bose Best Paper Award IEEE Military Communications Conference (MILCOM) 2021.
Dean’s Award for Teaching Excellence - April 2014.

Ellersick Best Paper Award in the Unclassified Technical Program, IEEE Military Communications Conference
(MILCOM) 2010.

SDR Forum Best Paper Award, 2007.
Outstanding Paper Award, SDR Forum, 2008.
Dean’s Award for Outstanding New Assistant Professor, College of Engineering, 2003.

Dean’s List for Teaching Effectiveness (teaching evaluation greater than 3.6) 16 out of 18 semesters list was
published.

Nominated for Teaching Certificate, College of Engineering, Spring 2004 and Spring 2005.
Bell Labs President’s Silver Award for outstanding research contributions.

1999 Best Paper Award for Bell Labs Technical Journal.

Patents

S. D. Gordon, R.M. Vaghefi, and R.M. Buehrer, “Estimating the Location of a Wireless Terminal Based on
Cooperative Measurements,” US Patent No. 10,527,708 , January 7, 2020.

S. D. Gordon, R.M. Vaghefi, and R.M. Buehrer, “Estimating the Location of a Wireless Terminal Based on
Radio-Frequency Pattern Matching and Cooperative Measurements,” US Patent No. 9,989,620 Bl, June 5,
2018.

S. D. Gordon, R.M. Vaghefi, and R.M. Buehrer, “Estimating the Location of a Wireless Terminal Based on
Radio-Frequency Pattern Matching and Cooperative Measurements,” US Patent No. 9,596,571 Bl, March 14,
2017.

R.M. Buehrer, R.A. Soni, and J.A. Tsai, “Methods and Apparatus for Downlink Diversity in CDMA Using
Walsh Codes,” U.S. Patent No. 7,400,614 B2, July 15, 2008.

R. D. Benning, R. M. Buehrer, Mark H Kramlm, and P. A. Polakos, “ Space-Time Spreading and Phase Sweep
Transmit Diversity”, US Patent No. 7,042,955 B2, May 9, 2006.

R.D. Benning, R.M. Buehrer, and R.A. Soni, “ Biased Phase Sweep Transmit Diversity”, US Patent No.
7,035,599 B2, April 25, 2006.

R. D. Benning, R. M. Buehrer, P. A. Polakos, and R. A. Soni, “Split Shift Phase Sweep Transmit Diversity,
US Patent No. 6,980,778 B2, December 27, 2005.

R.D. Benning, R.M. Buehrer, and R.A. Soni, “ Symmetric Sweep Phase Sweep Transmit Diversity”, US Patent
No. 6,920,314, July 19, 2005.

R.M. Buehrer, S.P. Nicoloso, R.A. Soni, and D. Uptegrove, “Cellular Communications System And Related
Methods”, US Patent No. 6,801,791, October 5, 2004.



R.M. Buehrer, S.-C. Liu, S.P. Nicoloso, and D. Uptegrove, “Method of channel estimation and compensation
based thereon,” U.S. Patent No. 6,542,560, April 1, 2003.

R.M. Buehrer and S.-C. Liu, “Code division multiple access system and method of operation with improved
signal acquisition and processing,” U.S. Patent No. 6,549,565, April 15, 2003.

R.D. Benning, R.M. Buehrer, and R.A. Soni, “Apparatus and method of enhancing transmit diversity,” U.S.
Patent No. 6,594,226, July 15, 2003.

R.M. Buehrer, S.-C. Liu, S.P. Nicoloso, and D. Uptegrove, “Iterative channel estimation and compensation
based thereon,” U.S. Patent No. 6,614,857, September 2, 2003.

R.M. Buehrer and R.A. Soni, “Methods And Apparatus For Downlink Diversity In CDMA Using Walsh Codes”,
U.S. Patent No. 6,515,978, February 4, 2003.

R.M. Buehrer, S. Gollamudi, and S.P. Nicoloso, “Multistage interference cancellation for CDMA applications
using M-ary orthogonal modulation,” US Patent No. 6,363,103, March 26, 2002.

S.A. Allpress, R.M. Buehrer, and R.A. Soni, “Receiver Architecture Employing Space Time Spreading and
Orthogonal Transmit Diversity Techniques,” US Patent No. 6,317,410 BI, November 13, 2001.

S.A. Allpress, R.M. Buehrer, Quinn Li, Ramesh Nallepilli, and R.A. Soni, “Transmitter Architecture Employing
Space Time Spreading and Orthogonal Transmit Diversity Techniques,” US Patent No. 6,392,988, May 21,
2001.

R.M. Buehrer, M.D. Hahm, S.C. Liu, and S.P. Nicoloso, “Base Station System Including Parallel Interference
Cancellation Processor,” US Patent No. 6,157,847, December 5, 2000.

Teaching

Undergraduate Courses

Engineering Exploration
Electric Circuits

Signals and Systems
Introduction to Communications
Digital Communications

Analog and Digital Communication Laboratory — developed this course with $70k grant from the State of Vir-
ginia.

Graduate Courses

Spread Spectrum Communications — developed this course for the ECE department. It is now a permanent
offering.

Advanced Digital Communications

Multi-Channel Communications (Course covers the fundamentals of OFDM and MIMO techniques the under-
lying technologies for 4G cellular communications) — developed this course for the ECE dept.

Information Theory

Machine Learning for Communication Systems



Teaching Evaluations (through Spring 2011)

* Average student evaluation — 3.8/4.0 (17 courses, 450 students)

* Dean’s List (student evaluation > 3.6) in 16 of 18 semesters of teaching

Short Courses Given

* Position Location

¢ Position Location using Ultra-Wideband Signals

* Radio Resource Management in CDMA Systems

* WiFi — An introduction to WLANSs

¢ OFDM - Multicarrier transmission for high data rate systems; Application to 4G (LTE) cellular and Wi-Fi
* Ultra Wideband Communications

e Multi-Input Multi-Output (MIMO) Communication Systems; Application to 4G (LTE/LTE-Advanced) cellular
and Wi-Fi

Advising

Current

¢ Charlie Thornton, “ Distributed Cognitive Radar,” Ph.D. candidate, expected graduation May 2023.

* William Howard, “ Distributed Learning Approached for Cognitive Radar and Radio,” Ph.D. candidate, expected
graduation December 2023.

* Don-Roberts Emenonye, ” Machine Learning Approaches to Remote Rehabilitation,” Ph.D. candidate, expected
graduation December 2023.

e Sam Shebert, ”Automatically Classifying Modern Communication Waveforms,” Ph.D. candidate, expected
graduation May 2024.

¢ Megan Moore, “Machine Learning in Wireless Communications,” Ph.D. candidate, expected graduation May
2025.

* Haozhou Hu, “Geolocation via Landmarks,” Ph.D. candidate, expected graduation May 2025.

¢ Gaurav Duggal, “Combined Radar and Communications Signals for Geolocation,” Ph.D. candidate, expected
graduation May 2025.

 Harish Dureppagari, “Emergency Localization using UAVs and Collaborative Localization,” Ph.D. candidate,
expected graduation May 2026.



Former

* Jianyuan Yu, “Wireless Sensing and Fusion using Deep Neural Networks,” Ph.D., August 2022.

* Yue Xu, “Deep Recurrent Q Networks for Dynamic Spectrum Access in Dynamic Heterogeneous Environments
with Partial Observations,” Ph.D. , August 2022.

¢ Chris O’Lone, “Statistical Analysis of Geolocation Fundamentals Using Stochastic Geometry,” Ph.D. December
2020.

* Jeff Poston, “ILoViT: Indoor Localization via Vibration Tracking,” Ph.D. March 2018.

e Mahi Abdelbar, “Applications of Sensor Fusion in Classification, Localization and Mapping,” Ph.D. February
2018.

* Mico Woolward, “SUPPLEMENTING LOCALIZATION ALGORITHMS FOR INDOOR FOOTSTEPS,” Ph.D.
July 2017.

 Daniel Jakubisin, “Advances in Iterative Probabilistic Processing for Communication Receivers,” Ph.D., April,
2016, currently employed by The Hume Center.

¢ Jeannette Nounagnon “Using Kullback-Leibler Divergence to Analyze the Performance of Collaborative Posi-
tioning,”, Ph.D., April, 2016, currently employed by ComSat.

 SaiDhiraj Amuru, “Intelligent Approaches for Communication Denial,” Ph.D., September, 2015, currently em-
ployed by Samsung.

e Javier Schloemann, “Fundamental Analyses of Collaborative and Noncollaborative Positioning,” Ph.D., August,
2015, currently employed by Northrup-Grumman.

* Reza Vaghefi, “Cooperative Positioning in Wireless Sensor Networks Using Semidefinite Programming,” Ph.D.,
December 2014, currently employed by Blue Danube Labs.

 Jeong-heon Lee, “Physical Layer Security for Wireless Position Location in the Presence of Location Spoofing,”
Ph.D., March 2011, currently employed by Samsung.

 Haris I. Volos, “Cognitive Radio Engine Design For Link Adaptation,” Ph.D., September 2010, currently em-
ployed by the University of Arizona.

¢ Tao Jia, “Collaborative Position Location for Wireless Networks in Harsh Environments,” Ph.D., March 2010,
currently employed by Qualcomm, Inc.

* Heba Shaban, “A Novel Highly Accurate Wireless Wearable Human Locomotion,” Ph.D., April 2010, currently
employed by Arab Academy of Science and Technology.

* Haesoo Kim, “Cooperative Communications,” Ph.D., August 2008, currently employed by LG Electronics.

* Rekha Menon, - “Interference Avoidance based Underlay Techniques for Dynamic Spectrum Sharing,” Ph.D.,
April 2007, currently employed by Tyco Electronics.

» Swaroop Ventkatesh, “The Design and Modeling of Ultra-Wideband Position-Location Networks,” Ph.D., Febru-
ary 2007, currently employed by Marvel Semiconductor.

e Jihad Ibrahim, “Algorithms and Architectures for UWB Receiver Design,” Ph.D. January 2007, currently em-
ployed by MathWorks.

* Chris Anderson, “A Software Defined Ultra Wideband Transceiver Testbed for Communications, Ranging, or
Imaging,” Ph.D., September 2006, currently an Associate Professor at the US Naval Academy.

e Samir Al-Ghadhban - “ Multi-layered Space Frequency Time Codes,” Ph.D. October, 2005, currently an asso-
ciate professor at King Fahd University.



Jing Jiang — “Increasing the Capacity of Wireless Data Systems - A Cross Layer Perspective,” Ph.D., July 2004,
currently employed by Texas Instruments.

Jiann-An Tsai — “Overloaded Array Processing Using Interference Cancellation,” Ph.D., May 2002. Currently
employed by Samsung.

Sebastian Rodriguez, ’Value of Machine Learning and Cognition on Target Tracking,” M.S., June 2022.

C. Tanner Fredieu, ”Spectrum Awareness: Deep Learning and Isolation Forest Approaches for Open-set Identi-
fication of Signals,” M.S. May 2022.

Dhwan Wanjara, “A Python Software Library to Improve the Accessibility of the Apple Watch as a Research
Tool,” M.S. May 2022.

Daniel Tait, ““ Electromagnetic Vector-Sensor Direction-of-Arrival Estimation in the Presence of Interference,”
M.S. August 2020.

Don-Roberts Emenonye, “ Application of Machine Learning to Multi-Antenna Transmission and Machine Type
Resource Allocation,” M.S. July 2020.

Charlie Thornton, ““ Learning Schemes for Adaptive Spectrum Sharing Radar,” M.S. May 2020.

Mark Kozy, “Creation of a Cognitive Radar with Machine Learning: Simulation and Implementation,” M.S.,
May 2019.

Bryse Flowers, “Adversarial RFML: Evading Deep Learning Enabled Signal Classification,” M.S., June 2019.

Parker White, “Constrained Clustering for Frequency Hopping Spread Spectrum Signal Separation,” M.S., Au-
gust 2019.

Ersin Selvi, “ Cognitive Radar Applied To Target Tracking Using Markov Decision Processes,” M.S. December
2017, currently employed by Raytheon.

Ali Gaber Mohamed, “Navigating via Discrete Astronomical Radio Sources: Geolocation Using Fringe Rates,”
M.S. April 2017, currently employed by Alexandria University.

Eric Sollenberger, “Iterative Leakage-Based Precoding for Multiuser-MIMO Systems,” M.S., May, 2016, cur-
rently employed by Qualcomm, Inc..

Kevin McDermott, “On the Improvement of Positioning in LTE with Collaboration and Pressure Sensors,” M.S.,
May, 2015, currently employed by Northrup Grumman

Tori Jewell, “Use of GIS in Radio Frequency and Positioning Applications,”’, M.S. June 2014.

Jacob Overfield, “The Impact of MIMO on Signal Localization,” MS, May 2013, currently employed by n-ask,
inc.

Zachary Biskaduros, “Collaborative GPS,” MS, June 2013, currently employed by n-ask, inc.

Hunter DeJarnette, “Measuring Noise in the VHF Band and Its Effect On Low SNR Signal Detection,” MS
Thesis, September 26, 2012, currently employed by Johns Hopkins Applied Physics Lab.

Benton Thompson, “Characterization and Improvement of the Collaborative and Non-Collaborative Position
Location Problems,” MS, August 2011, currently employed by G3, Inc.

Corey Cooke, “Attenuation Field Estimation using Radio Tomography,” MS, August 2011, currently a Ph.D.
student at Georgia Tech.

Harpreet Dhillon, “The Optimal Sum-Rate of Multi-Band MIMO Interference Channel,” MS, July 2010, cur-
rently an Assistant Professor at Virginia Tech.



Justin Kelly, “The Value of Collaboration in Dynamic Spectrum Access,” MS, July 2009, currently employed by
the Department of Energy.

Matthew Roney, “Dual-Channel Direction Finding in Multipath Channels,” M.S. candidate, currently employed
by DRS Signal Solutions.

Jesse Reed, “Approaches to Multiple-source Localization and Signal Classification,” MS, May, 2009, currently
employed by Arinc, Inc.

Chang Li, “Non-contact Estimation of Respiration and Heartbeat Rate using Ultra Wideband,” MS, August 20,
2008, currently employed by Qualcomm, Inc.

Arjun Bhupathi Raju, “Characterization of Uplink Transmit Power and Talk-Time in WCDMA Networks”, MS,
July 15, 2008, currently employed by Qualcomm, Inc.

Rajaraman Parameswaran — “Effects of user and spatial diversity on high data rate wireless systems,” M.S.,
August 2005, currently employed by Qualcomm Inc.

Nathan Harter, “Single Channel Direction Finding in Multipath Channels,” M.S., April 2007, currently em-
ployed by 10-Max.

John Keaveny — “The Implementation of Single-Channel Direction Finding,” M.S., February 2005. Currently
employed by Boeing.

Brian Donlan, “Ultra-wideband Narrowband Interference Cancellation and

Channel Modeling for Communications,” M.S., January 2005, currently employed by IOMAX USA.

Vivek Baradwaj, “Ultra-Wideband for Communications: Spatial Characteristics and Interference Suppression,”
M.S., April 2005. Currently employed by Qualcomm, Inc.

Liu Yang, “On the Applicability of the Tap-delay Line Model to UWB Channel Modeling,” M.S., August 2004,
currently employed by Microsoft.

Dan Hibbard, “The Impact of Bandwidth on Indoor Communication System Performance,” M.S., May 2004.
Currently employed by Raytheon.

Nishant Kumar — “MAC and Physical Layer Design for Ultra-Wideband Communications,” M.S., May 2004.
Currently employed by Staccato Communicaitons.

Samir Ginde — “A Game-theoretic Analysis of Link Adaptation in Cellular Radio Networks,” M.S., May 2003.
Currently employed by Qualcomm, Inc.

Rahul Mahajan — “Cross Layer Optimization: System Design and Simulation Methodologies,” M.S., December,
2003. Currently employed by Qualcomm, Inc.

Aaron Orndorf, “Transceiver Design for Ultra Wideband Communications,” M.S., completed May 2004.

David McKinstry — “Channel Models and Receivers for Ultra Wideband Communications,” M.S., May 2003.
Currently employed by Johns Hopkins Applied Physics Lab.

Venkatasubramanian Ramasamy — “MC-CDMA/OFDM and Adaptive Antennas,” M.S., June 2002. Currently
employed by Apple.

Ray Chan — “Link Adaptation for Public Safety Wireless Information Networks,” M.S., June 2003. Currently
employed by Northrup Grummond Corp.

Payal Jain — “Software Radio Implementation of Adjustable High Data Rate Receivers,” M.S., November 2002.
Currently employed by Digital Receiver Technology, Germantown, MD.



Funded Research

1. Title: “Development of Machine Learning Methodologies for Radar Signal Classification,”
Sponsor: Alion,
Fudning: $118,000,
Period of Performance: January 26, 2023 — December 31, 2024
Percent: 100

2. Title: “Prototyping 5G-enabled Indoor Geolocation System for Fire Fighters using UAVs,”
Sponsor: National Institutes of Standards and Technology (through George Mason University),
Fudning: $849,994,

Period of Performance: June 1, 2022 — May 31, 2025
Percent: 34

3. Title:* SWIFT: Electronically-Reconfigurable Surfaces for Improved Coexistence Between Radio Astronomy
and Satellite Communications Systems,”
Sponsor: National Science Foundation,
Funding: $748,463,
Period of Performance: September 1, 2021 - August 31, 2024.
Percent: 50%.

4. Title:* Collaborative Research: CNS Core: Medium: Localization in Millimeter Wave Cellular Networks: Fun-
damentals, Algorithms, and Measurement-inspired Simulator,”
Sponsor: National Science Foundation,
Funding: $635,000,
Period of Performance October 2021 — September 2025.
Percent: 33%.

5. Title:* SWIFT: SMALL: Interference Canceling for Improved Coexistence for Passive and Active Radio Sys-
tems,”
Sponsor: National Science Foundation,
Funding: $499,999,
Period of Performance January 2021- January 2024.
Percent: 50%.

6. Title: “SCH:INT: Collaborative Research: Semi-Automated Rehabilitation in the Home,”
Sponsor: National Science Foundation,
Funding: $1.1M
Period of Performance: August 2020 — July 2024,
Percent: 10%

7. Title: “Vector Sensor Processing in the Presence of Multipath”
Sponsor: Applied Signals Intelligence
Funding: $170,000
Period of Performance: April 2020 - April 2021.
Percent: 90%

8. Title: “Machine Learning Approaches to Optimize Army Radar, Communication and EW Systems”
Sponsor: Army Research Lab
Funding: $975,000
Period of Performance: May 11, 2020 - May 10, 2024.
Percent: 100%

9. Title: “Vector Sensor Processing in the Presence of Interference”
Sponsor: Applied Signals Intelligence
Funding: $232,193



10.

11.

12.

13.

14.

15.

16.

17.

18.

Period of Performance: December 20, 2018 - April 30, 2019.
Percent: 60%

Title: “Digital Beamforming and Interference Mitigation for MIMO Systems ”’
Sponsor: GIRD Systems

Funding: $1,575,398

Period of Performance: October 17, 2018 - October 16, 2021.

Percent: 50%

Title: “Cognitive Radar for C-SCoRE: Enhancing Radar Functionality though Interference Analysis and Avoid-
ance,”

Sponsor: Georgia Tech Research Institute (AFRL)

Funding: $285,000

Period of Performance: December 15, 2018 — May 30, 2022

Percent: 100%

Title: “Collaborative Learning for Harmonious Coexistence of Heterogeneous Wireless Networks”
Sponsor: Defense Advanced Research Projects Agency

Funding: $1,999,994

Period of Performance: January 1, 2017 - December 30, 2019.

Percent: 25%

Title: “MU-MIMO Channel Characterization”

Sponsor: GIRD Systems

Funding: $117,712

Period of Performance: April 1, 2017 - March 31, 2019.
Percent: 100%

Title: “Cognitive Radio Approaches to Optimize Army Radar Systems”
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Sponsor: National Science Foundation

Funding: $626,665

Period of Performance: Sept. 1, 2014 - Aug. 31, 2017.
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Sponsor: National Sceince Foundation
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Period of Performance: 10/1/07 —3/31/10
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Period of Performance: 5/1/05 — 4/30/06
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PI: R. M. Buehrer

Percent: 100%

Title: UWB Communications

Sponsor: Motorola

Period of Performance: 12/15/03 — 12/14/04
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PI: R.M. Buehrer

Percent: 100%

Title: Single Channel Direction Finding
Sponsor: DRS Technologies
Funding: $91,000

12
22



43.

44.

45.

46.

47.

Period of Performance: 10/18/02 — 10/17/05
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Sponsor: BAE Systems
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Co-PI: A.S. Safaai-Jazi, W. Davis, D. Sweeney

Percentage: 35%

Title: Modeling and Simulation for the FCS Development Environment
Sponsor: Boeing

Funding: $127,022

Period of Performance: 5/1/02 - 4/1/03
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2019.

S. Zekavat and R.M. Buehrer, editors, Position Location - Theory, Practice and Advances, Wiley-IEEE, 2011.

J.H. Lee and R.M. Buehrer, “Security Issues in Position Location,” Chapter 3 in Position Location - Theory, Practice
and Advances, Wiley-IEEE, 2011.
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J.H. Lee and R.M. Buehrer, “Fundamentals of Received Signal Strength Based Position Location,” Chapter 11 in
Position Location - Theory, Practice and Advances, Wiley-IEEE, 2011.
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A. F. Martone, J. A. Kovarskiy, C. E. Thornton, B. H. Kirk, J. W. Owen, B. Ravenscroft, A. Egbert, A. Goad, R.
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