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Summary of Accomplishments

Dennis Knepp has performed significant original research in the key technology areas
involved in the hardening of U.S. communications and radar systems against the effects
of ionospheric propagation disturbances. He developed both analytic and numerical
techniques to calculate the effects of structured ionization on EM propagation through
random ionized media. Numerical techniques for signal propagation included the first
multiple phase screen code that applied to the propagation of wide bandwidth signals.
The starting point for many analytic propagation calculations is his original solution to
the two-position, two-frequency mutual coherence function (MCF) for spherical wave
propagation. This solution led directly to his development of numerical techniques to
generate statistical realizations of the received signal after propagation through ionized
turbulence, including the one-way communications link and the two-way radar geometry.
His work also involves original analytic calculation of the effect of aperture antennas on
received signals. He has also made substantial contributions to the literature through
analysis of ionospheric scintillation data obtained from the Defense Nuclear Agency
(DNA) Wideband satellite. He was the principal investigator on the DNA PEAK
experiment and his analysis of satellite track data obtained with the VHF/UHF ALTAIR
radar resulted in the first measurement of the enhancement in average power due to two-
way radar propagation through ionized turbulence.

Dr. Knepp has been the manager and key technical contributor to the Defense Threat
Reduction Agency (DTRA, formerly Defense Nuclear Agency) radar analysis and
mitigation effort since 1980. His work has helped to support a successful U.S.
government program to develop hardened communication links and radar systems.
During the course of his work he developed a number of techniques to generate
realizations of disturbed signals. These techniques permitted digital simulation of the
effects of ionospheric multipath on communications receivers. Additional algorithms
were developed and combined with calculations of receiver performance to permit
hardware testing of communications and radar systems against propagation disturbances.
In the course of this work for several Government agencies (DNA, Air Force, Army,
Navy), a number of mitigation techniques were developed to help harden strategic U.S.
communications and radar systems.

Dr. Knepp was Principal Investigator under contract to Raytheon for the Ionospheric
Data Collection (IDC) program in support of the Upgraded Early Warning Radar
(UEWR). The goal of IDC was to develop mitigation techniques to enable the UEWR to
perform detection, track acquisition, track, classification, and intercept support during
ionospheric disturbances that are a natural occurrence in the polar region. Dr. Knepp



helped develop a data collection and analysis program and new coherent radar waveforms
to track 5 calibration spheres over a period of several years. This data was intended for
use in updating the existing NWRA polar region model of scintillation and to provide
radar returns for development of mitigation techniques. The bulk of IDC ended in May
2002 with the deployment of the GMD Block 2002/2004 Test Bed in Alaska for missile
defense.

Dr. Knepp was Principal Investigator under several contracts to Lockheed Martin (from
1999 to 2005) to Lockheed for the development of the new Navy satellite
communications system (MUOS - Mobile User Objective System). He was responsible
for all channel modeling activities and has written Matlab code to generate statistical
realizations of disturbed signals that implement Government models of terrestrial
scintillation (urban, forest canopy, shadowing, maritime, aecronautical) and ionospheric
multipath. This code was used directly in the Lockheed Martin dynamic global link
model that calculates link availability and capacity for MUOS. His most recent
involvement in MUOS ended in June 2005 (when he left ATK-Mission Research) while
developing specifications for Lockheed of the UHF and Ka-band link effects simulators.

Dr. Knepp served as a member of the NASA RCS Subject Matter Expert Team. This
team supported the NASA Ascent Debris Radar Working Group (ADRWG). Activities
under this work include the evaluation of shuttle track data taken by the existing radars in
Florida and the selection and design of new radars to support Shuttle Return to Flight,
which occurred in 2006.

Dr. Knepp is an IEEE Fellow and a member of URSI Commissions B and G.
List of Capabilities

Radar and communications
Data processing, waveform level signal processing
Detection calculations, coherent processing, target discrimination
Ground based long range radars, space based radars
Missile Defense Agency X-band radar, Upgraded Early Warning radar (UEWR)
Ballistic Missile Early Warning Radar (BMEWS)
Clutter cancellation with space based radar

Electromagnetic propagation
Ionospheric propagation theory, channel modeling, generation of signal
realizations
Terrestrial multipath

Education
BSEE, Johns Hopkins University, Baltimore, MD.

MSEE, (Communications), Univ. of Pennsylvania, Philadelphia, PA.
Ph.D., (Electrical Engineering), Univ. of Pennsylvania, Philadelphia, PA.



Employment History

1976-2005: Mission Research Corporation (MRC), Monterey, CA. (In 2004 MRC was
purchased by ATK and became ATK-Mission Research.)

Position: Division Leader, Communications and Radar Systems Division, with
personnel located in Monterey, CA, Santa Barbara, CA and Huntsville, AL.

Responsibilities: Marketing, corporate planning, project leadership, original research on
EM propagation through random media, channel modeling for both ionospheric
scintillation and terrestrial multipath, communication and radar systems performance
under disturbed propagation conditions, and the mitigation of the effects of propagation
disturbances on communications and radar systems.

Dec 2005-Sep 2006: Vista Research Inc., Sunnyvale, CA.
Position: Senior Scientist.

October 2006 - Present. Senior Research Scientist, NorthWest Research Associates,
Monterey, CA. Other offices of NWRA are in Seattle, WA and Boulder, CO.

Visiting Positions

1983-84: Visiting Professor at the University of California at Santa Barbara
EE and Computer Science Dept. Taught the introductory EE course entitled
Circuits, Signals, and Systems.

April-June 1997: Visiting scholar at the Australian Defense Science and Technology
Organization (DSTO)
High-Frequency Radar Division, Adelaide, South Australia. Analyzed Over the
Horizon Radar (OTHR) data from the Australian Jindalee radar in an attempt to
isolate aperture antenna effects on ionospheric scattering. Investigated possible
mitigation techniques to combat the effects of propagation disturbances on OTH
radar performance.

Awards
Member of URSI Commissions B (random media) and G (ionospheric effects)

IEEE Fellow (1998)
Fellow citation: For contributions towards understanding the effects of random
ionized media on signal propagation leading to the development of mitigation
techniques for satellite communications and radar systems.



Naval Research Laboratory Alan Berman Research Publication Award, 1987, for the
report “A VHF/UHF Space-Based Radar Study,” with G. A. Andrews and E. N. Carey.

Naval Research Laboratory Alan Berman Research Publication Award, 1993, for the
report “Tonospheric Scintillation-Induced Integration Losses for Space-Based Radar,”
with E. L. Mokole.

Eta Kappa Nu

Sigma Xi

Chairman, URSI Session G-2, Ionospheric Effects on Radar and Satellite Systems,
National Radio Science Meeting, 1989.

U.S. delegate to URSI General Assembly, Kyoto, Japan 1993.
U.S. delegate to XX VII URSI General Assembly, Maastricht, Holland, 2002.
Member, U.S. DoD John Allen Committee on UHF Radar Discrimination, 1992.

Radar Session Chairman at joint U.K./U.S. Defense Nuclear Agency Interchange
meeting, Reading, U.K., 1994.

Professional activities

Secretary, Santa Barbara Chapter IEEE, 1982-83

Vice Chairman, Santa Barbara Chapter IEEE, 1983-84
Secretary, Monterey Chapter IEEE, 1985-86
Secretary/Treasurer, Monterey Chapter IEEE, 1986-87
Secretary/Treasurer, Monterey Chapter IEEE, 1987-88
Associate Editor for Radio Science, Jan 2006-present.
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1983.
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Turbulence,” IEEE Trans. Antennas Propagation, Vol. AP-23, pp, 682-687, September
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D. L. Knepp, “Ionospheric Effects on a Wide Bandwidth Chirp Signal,” URSI
(International Union of Radio Science) General Assembly, Montreal, Canada, August 19-
26, 2017.
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International Union of Radio Science (URSI), Chicago, Illinois, August 2008.

Dennis L. Knepp, “Wide Bandwidth Propagation, Part II: Multiple phase screen
calculation of signal propagation through the ionosphere,” (Invited Paper), XXIX General
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UHF SATCOM systems,” lonospheric Effects Symposium, Alexandria, Virginia, May 3-
5, 2005.
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