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Optimization Algorithms: Our interests in optimization algorithms are primarily directed
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collaboration with Dr. L.J. Podrazik from the Center for Computing Sciences of the Institute for
Defense Analysis, | am working on maximizing highly non-linear functions on cartesian
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Modelling of Parallel Machines: The effective use of modern computing machines requires the
synthesis of the appropriate models to quantify machine behavior as a function of algorithm
implementation. The challenge lies in proposing models that are as simple as possible, and yet
precise enough to allow the determination of algorithm implementation parameters with the
desired accuracy. In the context of the Department of Defense High Performance Computing
Program, we have access to most types of parallel machines, that is vector processors (Cray 90),
distributed memory machines (Thinking Machine CM5, Cray T3D), message passing
multicomputers (Intel Paragon, IBM SP2) shared memory machines (SGI Challenge). Our
research efforts to date have resulted in useful models for both synchronized distributed memory
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Parameterized Parallel Numerical Algorithms: Rapid solution of linear algebra problems is

fundamental in many real time situations, for example adaptive beam forming. In that context it
is necessary to have algorithms that possess the degree and type of parallelism that matches the
target hardware. In order to solve that difficulty, we are investigating a parameterized approach
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to algorithm synthesis that is based on the segmenting of the computations into arithmetic
grains, and in parameterizing the assignment of the grains to the computational streams. The
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solving elliptic partial differential equations.
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Proceedings of the 9th SIAM Conference on Parallel Processing for Scientific Computing,
March 22-24, 1999, San Antonio, Texas.

80. I. N. Dunn, G. G. L. Meyer, Mercury RACE Multicomputer Performance for QR
Factorization, Proceedings of the Third Annual Workshop on High Performance Computing,
September 22-24, 1999, Boston, Massachusetts.

81. T. F. Steck, G. G. L. Meyer, P. G. Vouras, V. Gregers-Hansen, Advanced Radar Signal
Processing on General-Purpose Commercial Multiprocessor Systems, Proceedings of the Fourth
Annual Workshop on High Performance Embedded Computing, September 20-21, 2000, Boston,
Massachusetts.

82. M. Ordowski, G. G. L. Meyer, Geometric Linear Discriminant Analysis, ICASSP 2001, Salt
Lake City, Utah, May 7-11, 2001

83. T. Steck, G. G. L. Meyer, A New Data Distribution for Parallel LU Decomposition,
Proceedings of the Fith Annual Workshop on High Performance Embedded Computing,
November 25-27, 2001, Boston, Massachusetts.

84. T. Kamm, G. G. L. Meyer, Automatic Selection of Transcribed Training Material, Automatic
Speech Recognition and Understanding Workshop, December 9-13, 2001, Madonna di
Campiglio Trento, Italy.

85. M. Ordowski, G. G. L. Meyer, Geometric Linear Discriminant Analysis for Dimensionality
Reduction, Proceedings of the 2002 Conference on Information Science and Systems, March 20-
22, 2002, Princeton, New Jersey.

86. T. Steck, G. G. L. Meyer, Upper Diagonal Data Distribution for Matrix Factorization,
Proceedings of the 2002 Conference on Information Science and Systems, March 20-22, 2002,
Princeton, New Jersey.
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87. T. Kamm, G. G. L. Meyer, Selective Sampling of Training Data for Speech Recognition,
Human Language Technology 2002, March 24-27, San Diego, California

88. I. N. Dunn, G. G. L. Meyer, Parallel Compact WY QR Factorization for Asynchronous
Message Passing, Proceedings of the 21st IEEE International Performance, Computing, and
Communications Conference, April 3-5, 2002, Phoenix, Arizona.

89. T. F. Steck, P. G. Vouras, V. Gregers-Hansen, G. G. L. Meyer, A Comparison of Aegis
Signal Processing Implementations on Multiprocessor Servers and Embedded Systems, Tri-
Service Radar Symposium, June 24-27, 2002, Monterey, California.

90. P. Vouras, G. G. L. Meyer, Hybrid QR Factorization Algorithm for High Performance
Computing Architectures, Proceedings of the Sixth Annual Workshop on High Performance
Embedded Computing, September 24-26, 2002, Boston, Massachusetts.

91.T. Steck, G. G. L. Meyer, An Upper Diagonal Work Distribution for LU Decomposition on
the HP SuperDome, Proceedings of the 2003 International Conference on Communications in
Computing (CIC 2003). June 23 - 26, 2003, Las Vegas, Nevada, USA.

92. T. Kamm, G. G. L. Meyer, Word-Selective Training for Speech Recognition, IEEE
Automatic Speech Recognition and Understanding Workshop (ASRU) 2003, November 30 —
December 4, 2003, St. Thomas, U.S. Virgin Islands.

93. T. Kamm, G. G. L. Meyer, Robustness Aspects of Active Learning for Acoustic Modeling,
Interspeech 2004, 8" International Conference on Spoken Language Processing, October 4-8,
2004, Jeju Island, Korea.

94. T.F. Steck, G.G.L. Meyer, A 7-step Approach to the Design and Implementation of Parallel
Algorithms, Proceedings of the 7" WSEAS International Conference on Applied Mathematics,
Cancun, MX May 11-14, 2005.

95. J.P. Stralka, G.G.L. Meyer, Constant Envelope Orthogonal Frequency-Division multiplexing
Phase Modulation for Radar Pulse Compression, Proceedings of the 2007 Conference on
Information Science and Systems, March 14-16, 2007, Baltimore , MD.

96. J. P. Stralka and G.G.L. Meyer, Constant Envelope OFDM Phase Modulation Radar System,
Adaptive Array Processing Workshop (ASAP 2007), June 5-6, 2007, Massachusetts Institute of
Technology, Lincoln Laboratory, Lexington, MA.

97. N. Borges, G. G. L. Meyer, and Teresa M. Kamm, Looking for Anomalies with a Speech
Activity Detector, COE Workshop on Stream Characterization from Content, November 29,
2007, Johns Hopkins University Applied Physics Laboratory, Maryland.

98. N. Borges, G. G. L. Meyer, and Teresa M. Kamm, Unsupervised Distributional Anomaly
Detection for a Self-Diagnostic Speech Activity Detector, COE Quarterly Technical Review,
March 11, 2008, Johns Hopkins University Mt. Washington Conference Center, Maryland.

99. N. Borges and G. G. L. Meyer, Unsupervised Distributional Anomaly Detection for a Self-
Diagnostic Speech Activity Detector, Proceedings of the 2008 Conference on Information
Science and Systems, March 19-21, 2008, Princeton, New Jersey.
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100. N. Borges, G. G. L. Meyer, and T. M. Kamm, Unsupervised Distributional Anomaly
Detection for a Self-Diagnostic Speech Activity Detector, Multimedia Research Exchange
2008, May 13-16, 2008, Ottawa, Canada.

101. J. P. Stralka and G.G.L. Meyer, OFDM-Based Wideband Phased Array Radar Architecture,
2008 IEEE Radar Conference, May 26-30, 2008, Rome, Italy

102. N. Borges and G. G. L. Meyer, Coping with Training Contamination in Unsupervised
Distributional Anomaly Detection, Proceedings of the 2009 Conference on Information Science
and Systems, March 18-20, 2009, Baltimore, Maryland.

103. N. Borges and G.G.L. Meyer, Trimmed KL Divergence between Gaussian Mixtures for
Robust Unsupervised Acoustic Anomaly Detection, 10" Annual Conference on the International
Speech Communication Association, Interspeech 2009, September 6-10, 2009, Brighton, UK

104. N. Borges, G.A. Coppersmith, G.G.L. Meyer, C.E. Priebe, Anomaly Detection for Random
Graphs using Distributions of local Vertex Invariants, Proceedings of the 2011 Conference on
Information Science and Systems, Baltimore MD, 2011

105. Justin Lloyd, G. G. L. Meyer, Optimal Stockpile Problems with Stochastic Consumption

Saturation and Solution Interval, Proceedings of the 2014 American Control Conference, June
4-6 2014, Portland, OR
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Sponsored Research

National Science Foundation, Engineering Initiation Grant: Implementation of a Class of
Theoretical Iterative Procedures, 11/1/1972 - 10/31/1974: $16,000.

Office of Naval Research: Fault Tolerant Aspects of Large Scale Switching Networks (with G.
M. Masson), 02/01/1976 - 09/30/1979: $ 67,560.

Office of Naval Research: Testability of Interconnection Structures, 06/01/1980 -09/30/1983:
$115,185.

Office of Naval Research: Fault Tolerant Signal Processing Algorithms for Parallel Architectures
(with H. L. Weinert), 09/01/1981 - 09/30/1984: $236,288.

Digital Equipment Corporation: Special Equipment Grant Program, VVT103 kit, 04/1982:
$58,340, GIGI 5-pack, 04/1982: $ 25,000.

Fairchild Communications and Electronics Co.: An Integrated Multi-Processor Approach to
Digital Satellite Communication, 06/15/1984 - 12/31/1984: $ 25,000.

Air Force Office of Scientific Research: Fault-Tolerant Parallel Implementations of Iterative
Algorithms for Optimal Control Problems (with H. L. Weinert),

e (01/01/1985-12/31/1985: $ 61,000.
e (01/01/1986-12/31/1986: $ 67,914.
e (01/01/1987-12/31/1987: $ 74,970.

Fairchild Communications and Electronics Co.: Digital Signal Processing for Satellite VVoice
Telecommunications, 01/01/1985 - 12/31/1985: $ 65,000.

Office of Naval Research: Oblique Projection Methods for Decentralized Statistical Signal
Processing, (with H. L. Weinert), 05/01/1985 - 12/31/1987: $215,325.

Allied Corporation Foundation: Parallel Processing, Number: 05/01/1987 - 06/30/1988: $5,000.

IBM Technological Interchange Program: Artificial Intelligence and Imaging, (with S. Kasif and
J. Goutsias),

e (5/01/1987 - 12/31/1987: $25,000.
e (3/03/1988-12/31/1988: $ 20,000.

National Science Foundation: Image Processing and Analysis Laboratory, Research Equipment
Proposal, (with J. Goutsias, V. Solo, and H. L. Weinert), 03/15/1988 - 08/31/1989: $67,006.

Applied Physics Laboratory: Sonar Image Processing, Number: 01/01/1988 - 12/31/1988:
$84,871.

Applied Physics Laboratory: Use of Symmetric Matched Filters for Detection in SPAN LOFAR
Images, 05/01/1989 - 06/30/1990: $50,000.

Johns Hopkins University: Viking Project, 07/01/1989 - 06/30/1990: $1,000.
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Applied Physics Laboratory: MSX Spacecraft Attitude Dynamics Modeling, Number:
G46.7946, 10/15/1990 - 09/30/1991: $115,958.

Batelle Laboratory: Integrated Image Processing Environment, 03/14/1990 - 12/31/1990:
$23,908.

Batelle Laboratory: Integrated Image Processing Environment, 04/05/1991 - 09/30/1991.
$21,748.

Southeastern Center for Electrical Engineering Education: Advanced Tactical Data Link
Evaluation Model Technical Support, 08/09/1991 - 12/15/1991: $ 26,702.

Applied Physics Laboratory: NOVA TM Data Base Conversion,
e 03/01/1991 - 03/31/1992: $146,478.
e 04/01/1992 - 09/30/1992: $81,868.

Applied Physics Laboratory: NOVA Power System Management, 10/01/1992 - 03/31/1993:
$84,636.

Naval Research Laboratory: Scalable Search Code, 12/24/93 - 03/31/94: $4,980.
USRA: HRRE Hydrogen Recombination Radiation Experiment, 10/01/94-01/31/95: $ 19,342.

Batelle Laboratory: Kendall Square Research KSR1 Timing Models, 9/19/1994- 3/18/1995:
$18,590.

Applied Physics Laboratory: Satellite Constellation Management,
e 04/01/1993 - 09/30/1993: $59,896.
e 10/1/1993 - 9/30/1994: $135,860.
e 11/1/1994 - 9/30/1995: $73,428.
e 10/01/1995 - 09/30/1996: $ 10,055.

Applied Physics Laboratory: Optimization of Control Software, 07/15/1995 - 09/30/1995:
$19,999.

Westinghouse Electric Corporation Grant, 07/01/1995: $ 10,000.

APL/WSE Collaborative R & D Initiative: A Parallel Algorithm Design Methodology for
Embedded Multi-Role Signal Processing, 09/01/1995 - 08/31/1996: $ 16,600.

Applied Physics Laboratory: Linear Algebraic Function Library Development, 02/01/1996 -
09/30/1996: $ 77,999.

Intel Corporation: Intel's P6 User Test Program Equipment Gift: $ 8700.

Applied Physics Laboratory: Software Development Guidelines, 10/01/1996 - 09/30/1997: $
40,781

Applied Physics Laboratory: SVD for Linear Algebra Library, 10/01/1996 - 09/30/1997: $
35,307
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Lockheed Martin Corp.: Algorithms for Auditory Feature Reduction, (with A. Andreou)
03/13/97 - 12/31/97: $ 50,000

JHU Kenan Fund for Undergraduate Teaching, 07/01/97 - 05/01/98: $4,800

Applied Physics Laboratory: JHU/APL Integrated Electronics Module, Number: 10/01/1996 -
09/30/1998: $87,054

Intel Corporation: Scalable High Performance Computing Applications, Equipment Gift
06/27/1997 - 06/27/2000%: $ 52,684

Department of Defense: Vocal Tract Model and Adaptation Schemes, 10/01/98 - 09/30/99:
$4,941

Naval Research Laboratory: MATLAB to C or FORTRAN Conversion, 07/28/99 - 09/30/99: $
24,999

Naval Research Laboratory: High Performance Radar Signal Processing on Parallel Platforms
10/01/99 - 09/30/02: $359,998

MAITI Program: Development of a FPGA Design Laboratory, November 2000, $32,000

Applied Physics Laboratory: Parallel Signal Processing on Scientific/Embedded Computers,
05/01/01 — 10/31/01: $50,000

Applied Physics Laboratory Partnership Program: Digital Beam Forming Processing
Technology,

e 01/01/02-12/31/02: $ 199,754 ($ 129,572 from Partnership)
e (01/01/03-12/31/03: $ 199,369 ($ 132,934 from Partnership)

Northrop Grumman — Johns Hopkins University Cooperative Effort: A Comparison of MPI
Implementations on Beowulf Cluster, 06/01/03-12/31/03: $ 10,000

Northrop Grumman — Johns Hopkins University Cooperative Effort: Beowulf Network
Structures for Signal Processing, Number: 04/01/04-10/30/04: $ 10,000

USARL Collaborative Technology Alliance (CTA) Advanced Beam Control Sub Task-1,
e On Campus Number: 12/01/03-12/31/04: $ 32,324,
e Off Campus: 12/01/03-12 /31/04: $ 77,676

Applied Physics Laboratory: Technology Development for Linear Optics Quantum Computing,
08/15/2004 — 01/31/2005: $ 26,730

Applied Physics Laboratory: Quantum Information, 02/01/2005 — 05/30/2006: $ 67,530

Applied Physics Laboratory: Digital Beam Forming Technology, 02/18/2005 — 09/30/2005: $
51,246

Applied Physics Laboratory: Digital Radar Technology, 02/01/2007 — 09/14/2007: $49,929
Dockside Vision: Proposal Number: 07062295, 01/01/07-11/30/07: $23,904.
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Applied Physics Laboratory: High Energy Propagation Models, 06/15/2007 — 08/31/2007:
$11,987

Center of Excellence: Robust Alarmist Classifiers for Speech Processing Applications,
01/01/2008 — 12/31/2008: $94,500

Applied Physics Laboratory: Digital RADAR Hardware Modeling and Simulation, 05/06/2008 —
09/30/2008: $25,000

Center of Excellence: Robust Alarmist Classifiers for Speech Processing Applications,
01/01/2010 — 12/31/2010: $31,518

Applied Physics Laboratory: Algorithm Development, Geo-location Techniques, 06/03/2010-
05/29/2011: $211,954.53

Center of Excellence: Robust Alarmist Classifiers for Speech Processing Applications,
01/01/2011 — 12/31/2011: $31,481.00

Applied Physics Laboratory: Geo-location Algorithm Development, 11/03/2011-09/30/2012:
$202,708.00

Applied Physics Laboratory: Geo-location Algorithm Development, 07/22/2013-09/29/2013:
$40,000.00

Applied Physics Laboratory: Geo-location Algorithm Development, 10/09/2013-06/30/2014:
$202,701.00
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Ph. D Dissertations

Richard C. Raup: Iteratively Generated Sequences in Euclidean Space, May 1977.
Alexander J. David: Synthesis of a Class of Fixed Point Algorithms, May 1981.

Bruce L. Havlicsek: A New System-Level Approach to Diagnosability, May 1983.
Mary Ann Kennedy: A Structural Approach to a System Level Fault Model, May 1987.

Louis J. Podrazik: Parallel Implementations of Gradient Based Iterative Algorithms for
Optimal Control Problems, May 1988.

Michael V. Pascale: Parallel Algorithm Synthesis for Message-Passing Distributed-
Memory Architectures, May 1997.

James J. Carrig Jr.: Algorithm Design Methodologies for High Performance Computer
Architectures, May 1997.

lan N. Dunn: A Parallel Algorithm Synthesis Procedure for High-Performance Computer
Architectures, May 2001.

Mark L. Ordowski: Geometric Linear Discriminant Analysis for Pattern Recognition
Systems, May 2003.

Teresa Kamm: Active Learning for Acoustic Speech Recognition Modeling, May 2004.

Tom Steck: Design and Implementation of Parallel Algorithms for Matrix Factorization,
May 2005

John Stralka: Applications of Orthogonal Frequency-Division Multiplexing (OFDM) to
RADAR, May 2008

Nash Borges: Robust Anomaly Detection with Applications to Acoustics and Graphs,
May 2014
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