











Tuesday, June 7 10:30 a.m.-12:00 p.m.

Session P2: Plenary Session 2 (Room 103)
1. CAPT Marc Eckardt, USN, Superintendent, DoD PTTI/CRF Manager, U.S Naval Observatory
2.  Harold (Stormy) Martin, SES, Director, Space-Based Positioning, Navigation and Timing, National Coordination Office

Neeraj Pujara,
AFRL Sensors
Directorate

Lunch in Exhibit Hall: 12:00 p.m. - 1:30 p.m.

Upgrade to Membership!

Receive up to 25 Complimentary Technical Paper
Downloads per Month

The Institute of Navigation's(ION) database has more than 10,000 highly-specialized
technical papers, proceedings from Institute of Navigation technical conferences, and
peer-reviewed articles related to the art and science and technology of positioning,
navigation and timing.

www.ion.org
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Tuesday, June 7 1:30 p.m.-3:00 p.m.

Brian Grantham,
US Army

Dr. Robert
Lutwak, DARPA

Sarah Mahmood,
DHS Science

and Technology
Directorate

John Dragseth,
Department of
Homeland Security

Maj. John Taylor,
USAF 19 SOPS

Trevor Landon,
Technology
Advancement
Group, Inc.

Dr. J.P. Laine,
Draper

A

Mary McGriff,
Kearfott

Session A3: Inertial Measurement Unit (IMU) 1 (Room 302-304)

1:35 Cold Atom Inertial Navigation on Dynamic Platforms: J. Burke, Air Force Research Laboratory; J.A. Stickney, Space
Dynamics Lab

1:55 A Hybrid Atom-Interferometer-Based IMU: D.M.S. Johnson, J. Choy, R. Stoner, K. Kotru, C. Wang, S. Byrnes, A. Gill, T.
Thorvaldsen, M. Bottkol, Draper; G. Biedermann, A. Rakholia, Sandia Laboratories; M. Berarducci, AFRL

2:15 Nuclear Magnetic Resonance Gyroscope: M.S. Larsen, Northrop Grumman - Advanced PNT Systems

2:35 Software Defined Coriolis Gyroscopes with Dynamic Self-Calibration: A.A. Trusov, A. Bettadapura, A.D. Meyer,
Northrop Grumman Systems Corporation

Alternate

1. Crossfire: Development and Demonstration of the Commutating Technique to Improve Gyroscope
Performance: R.M. Pettit, and W.R. Gallagher, ARL, The Pennsylvania State University

Session B3: Impacts and Mitigation Methods for GPS Disruption within Critical
Infrastructure (Room 305)

1:35 ATime-Frequency Domain Technique for Mitigating Non-Stationary Interference of the Global Positioning
System: F. Hudson, D. Kyger, D. Larsen, B. Titzer, and N. Russell, Booz Allen Hamilton

1:55 Demonstrating the Impact of Electromagnetic Effects on Timing for Critical Infrastructure used in Urban Settings: G.
Gerten, G. Johnson, D. Yeager, T. Erbes, PreTalen Ltd.; P. Geraci, Air Force Research Laboratory Sensors Directorate

2:15 A Low-Cost GPS Spoofing Detection System based on a $20 Software Defined Radio: W.L. Myrick, D.T. Goff, R.B.
Alwood, W. Lounsbury, ENSCO, Inc.

2:35 Mitigation of GPS Spoofing in Precise Time Distribution - A New Approach: G. Smith, R. Barber, and K. Moon,
Brandywine Communications

Alternate

1. Preliminary Analysis of Civilian Critical Infrastructure GPS Receivers Against Electronic Warfare Attacks: D.
Weinman, C. Walter and B. Ciskowski, US Army; S. Mahmood, Homeland Security Science & Technology Directorate

Session (3: GPS Constellation Performance (Room 306)
1:35 Boeing GPS Navigation Analysis Reports - Interpretation and Evaluation: T. Duffy, Boeing

1:55 Inter Signal Correction Sensitivity Analysis: Assessing SV Aperture Dependent Delays Induced by Antenna
Anisotropy and Ground Control Approximations on Modernized GPS Dual Frequency Navigation: G. Okerson, SRI
International; J. Ross, The MITRE Corporation; A. Tetewsky, A. Soltz, . Anszperger, S.R. Smith Jr., Draper

2:15 Why (and When) Did the Greenwich Meridian Move?: G.H. Kaplan, US Naval Observatory; S. Malys, National
Geospatial-Intelligence Agency (NGA); J.H. Seago, Analytical Graphics, Inc.; N.K. Pavlis, NGA; PK. Seidelmann, University
of Virginia

2:35 Recent Upgrades to the NGA Precise Ephemeris and Other Daily Products: C. Minter, D. MacKeen, R. Wong, D.

Manning, and G. York, National Geospatial-Intelligence Agency; J. Lundberg, E. Swift, M. Merrigan, A. Sutter, and J.
Drotar, Naval Surface Warfare Center — Dahlgren Division

Alternate

1. Updated Description of P Code for the Modernize Era: F. Czopek, Microcosm, Inc.

Session D3: Alternate Navigation Technologies 1: Naturally Occurring Measurement
Sources (Room 307-309)

1:35 Sky Polarization Phenomena Observed Using a Low-SWAP Polarization Compass: T. Aycock, D. Chenault, A.
Lompado, J. Harchanko, T. Wolz, K. Peake, Polaris Sensor Technologies

1:55 Aerial Navigation Using the Earth's Magnetic Anomaly Field: A. Canciani and J. Raquet, Air Force Institute of
Technology

2:15 Test Results for a Marine Navigation System Using Multiple Geophysical Sources: D.P. Stranghoener, S. Sloat, and K.M.
Betts, Leidos, Inc.

2:35 Impact of Geomagnetic Navigation System (GMNS): J. Stanfield, Overlook Systems Technologies, Inc.
Alternates
1. Compact Atomic Magnetometer for Navigation (Nav-CAM): M.S. Larsen, Northrop Grumman - Advanced PNT Systems

2. An Experimental Comparison of GPS/INS for Ground Vehicle Localization Utilizing Measurement Aiding from Vehicle
Dynamic Model, GPS Course over Ground, and Magnetometers: D.C. Salmon, G. Morales, B. Nelson and D.M. Bevly,
Auburn University

Break in Exhibit Hall: 3:00 p.m. — 3:30 p.m.
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Tuesday, June 7 3:30 p.m.-5:00 p.m.

Virginia Overstreet,
US Army

Chris Lund,
Honeywell

Dr. Keith Conner,
Department
Homeland Security

Capt Russell
Holmes,
USCG NAVCEN

Kristen Palmer,
US Army

Kenneth Goussak,
The Aerospace
Corporation

Dr. Jeffrey Hebert,
AFRL Sensors
Directorate

Dr. Keith McDonald,

The MITRE
Corporation

Session A4: Inertial Measurement Unit (IMU) 2 (Room 302-304)

3:35 Development and Evaluation of a Navigation Grade Resonator Fiber Optic Gyroscope: W. Williams, G. Sanders, M.
Smickilas, J. Wu, L. Strandjord, E. Benser, Honeywell/Advanced Technology

3:55 SuperTAC Inertial Measurement Unit: R. Yahalom, J. Moody, InFiber Technology; W.K. Bischel, M. Kouchnir, Gener8 Inc.;
D. Blischok, L-3 Communications, Space & Navigation Division

4:15 Optical Cavity MEMS Accelerometers: B. Grantham, C. Blankenship, US Army AMRDEC; M. Kranz and M. Whitley,
EngeniusMicro

4:35 Error Estimation of a Time-Domain Switching MEMS Gyroscope: A.B. Sabater and P.D. Swanson, SPAWAR Systems
Center Pacific

Alternate

1. Crossfire: Development and Demonstration of the Commutating Technique to Improve Gyroscope
Performance: R.M. Pettit, and W.R. Gallagher, ARL, The Pennsylvania State University

Session B4: Data Authentication/Alternate Sources of Timing for Critical Infrastructure
Applications (Room 305)

3:35 Chimera: A Framework for GNSS Signal Authentication: J.T. Gillis, R. Lindell, The Aerospace Corporation; J.J. Rushanan,
The MITRE Corporation

3:55 Proposed Legacy-Compatible GPS Signal Variations for Data Augmentation: B.W. O'Hanlon, The MITRE Corporation;
K.L. Carroll, Air Force Research Laboratory

4:15 A New Secure Time Distribution Architecture for Precision Time Distribution: G. Smith, K. Moon, R. Barber,
Brandywine Communications; C.E. Pinkelman SPAWAR Systems Center Pacific

4:35 Independent Test Results from a LEO-Satellite-Based Secure Timing Solution: J.V. Cordaro, Savannah River National
Laboratory; G. Gutt, M. O'Connor, Satelles Inc.; D.J. Shull, Savannah River National Laboratory

Alternate

1. Emerging Civilian use of GPS-RF and MANET Network Positioning with Dynamic Geofences in Forestry and
Wildland Fire: R.F. Keefe and E. Zimbelman, University of Idaho

Session C4: GNSS in Military Applications (Room 306)

3:35 Authenticated GNSS MGUE Enhancement for Navigation and Timing (AUGMENT): T. Hohman, G. Gerten, K. Meyer, G.
Johnson, PreTalen Ltd.; P. Geraci, AFRL Sensors Directorate

3:55 Electronic Support (ES) Measures for Navigation Warfare (NAVWAR) and Precision GPS-Based Attitude (GPS/A)
Determination with Anti-Jam (AJ) and Anti-Spoof (AS) Processing: G. Johnson, K. Ezal, E. Sandoz, Toyon Research
Corporation; M.L. Psiaki, Cornell University; P. Pitoscia, US Army

4:15 Blind Detection, Demodulation and Separation of Civil GNSS Signals: B.G. Agee, B3 Advanced Communication
Systems

4:35 NovAtel OEM625S SAASM RTK and ALIGN Performance Analysis: S. Godha and T. Taylor, NovAtel, Inc.
Alternate

1. Joint Kalman Filter Spoofing Detection in GPS Doppler and Code Phase: H. Howard Fan, R. Chaturvedi, and H. Chen,
University of Cincinnati

Session D4: Open Architectures (0As) (Room 307-309)
3:35 Open Architecture - The Key to Creating Cyber Resiliency for the Next Generation EGI-M: M. Miller, LCMC/EN

3:55 Advantages of Data Distribution Service (DDS) Middleware in PNT Data Fusion and Distribution in a System of
Systems Architecture: P. Bach, B. Baumann, Raytheon IDS; C. Pinkelman, SSC Pacific

4:15 Scorpion-Scalable Plug-and-play Bayesian Estimation and Filtering Library for Navigation Research: K. Kauffman,
Veth Research Associates /Air Force Institute of Technology (AFIT); J. Raquet, D. Marietta, AFIT; J. Kresge, Calhoun
Analytics / AFIT

4:35 Implementation of an Open Architecture for Plug-and-Play Navigation Software: PA. O'Leary, J.M. Eliser, M.A. Turbe,
and K.M. Betts, Leidos, Inc.

Alternates

1. Using a Service Oriented Architecture (SOA) for Distribution of Position, Navigation, and Time (PNT) Data: R.S.
Swisshelm, Raytheon

2. AFRLs Maturation of Airborne Image-Aided Navigation: J.L.. Campbell, AFRL/RYWN; C.N. Taylor, AFRL/RYAT; D.T.
Venable and J.C. Ha, AFRL/RYWN

Exhibitor Hosted Reception, Exhibit Hall, 6:00 p.m. - 8:00 p.m.

JNC 2016 June 6-9, 2016 Dayton, Ohio www.ion.org/jnc



Wednesday, June 8 8:30 a.m.-10:00 a.m.

Phuong (Lisa) Tran,
U.S. Army

Randall Jaffe,
L-3/Interstate
Electronics
Corporation

Dr. Alex Cerruti,
The MITRE
Corporation

i

Charles Pruszynski,
Raytheon

Col Edward
Hospodar,
SMC/GPU

Lt Col Matt
Bradford,
SMC/GPUM

Dr. Lin Haas,
DARPA

i , |
Eric Vinande,

AFRL Sensors
Directorate

Session A5: Multi-Sensor Solutions for Guidance, Navigation and Control (Room 302-304)

8:35 Hybrid Relative Navigation System for Aerial Refueling Probe-Drogue and Boom-System: S. Moafipoor, L. Bock, J.A.
Fayman, D. Honcik, Geodetics Inc.

8:55 Collaborative Robust Integrated Sensor Positioning (CRISP) EO-DAS Vision Navigation Flight Test: Y. Ma, Northrop
Grumman Corporation; D. Venable and J. Campbell, Air Force Research Laboratory

9:15 Maximizing Civil Certification Capabilities with Minimal Impact on Aircraft Architecture: M. Engel, S. Leavy, and C.
Cutright, Honeywell

9:35 NAVSSI Performance Improvements and Path to Assured PNT: M. Ferguson, SSC Pacific
Alternates
1. Military Airborne Navigation System Architectures: J. Fleming, Raytheon

2. Quantifying the Effect of Measurement Faults on Multi-Sensor Navigation Systems: S. Langel, The MITRE
Corporation

Session B5: Test and Training 2 (Room 305)

8:35 Flight Testing the Next-Level Time, Space, Position Information (TSPI) System for Test and Training: M.S. Richard and
E.C. Bolte, Rockwell Collins

8:55 Micro-PNT Test Preparation and Test Conduct Results: |. Nacita, 746 Test Squadron
9:15 Advanced Inertial Test Laboratory: I. Nacita and R. Sturdevant, 746 Test Squadron

9:35 Simulated Programmable Aircraft-Embedded Jammer (SPACE JAM) Upgrades & Expansion: W. Deike, J. Hebert, J.
Campbell, AFRL Sensors Directorate; J. Raquet, AFIT/ANT Center; D. Dresher, Northrop Grumman

Session (5: Making MGUE Work (Room 306)

8:35 M-code GPS User Equipment Advantages: P. Huber, Rockwell Collins
8:55 M-Code Receiver Readiness: G. Watson and R. Bieniak, L-3 Interstate Electronics Corporation (IEC)

9:15 MGUE Maritime Domain Lead Platform Approach and Status: J. Wrinn, PMW/A 170; K. Weaver, SMC/GPN; C.
Pinkelman, SSC Pacific

9:35 Modernized GPS User Equipment (MGUE) and Hot Start Data Transfer: T. Marquez, US Navy, M. Schafer Booz Allen
Hamilton (BAH)

Alternate
1. M-code Early Integration Results: P. Huber, Rockwell Collins

Session D5: Alternate Navigation Technologies 2: RF Aided (Non-GPS) (Room 307-309)

8:35 ADVICE: Advanced Diagnostics for VLF lonospheric Channel Estimation: R.C. Moore, University of Florida; S.A.
Cummer, Duke University; M. Golkowski, University of Colorado Denver; M. Cohen, Georgia Institute of Technology; V.
Rakov, M.A. Uman, University of Florida

8:55 Advancements towards Accurate Global Navigation using Very Low Frequency Signals: M.A. Turbe, D.P.
Stranghoener, P.A. O'Leary, and K.M. Betts, Leidos, Inc.

9:15 Vehicle Positioning Results Using Delta-Range Measurements from Man-Made VLF Signals of Opportunity: W.C.
Ogle, A. Jovancevic, M. Wenske, J. Wang, K. Patel, K. Jagler, V. Anzalone, S. Kim, Argon ST

9:35 Precision Time and Position Transfer Over Tactical Data Links: C. Obranovich, P. Bidigare, D. Chang, and M. Rudolph,
Raytheon BBN Technologies

Alternates

1. Improvements on a Positioning Method using Lidar or Radar Range and Range-Rate Measurements of a Single
Spacecraft: P. Reed, A. LeClerc, M. McBeth, SPAWAR Systems Center Atlantic

2. RadarNav: GPS-denied Navigation in Littoral Waters: J. Larson and B. Okorn, SSC Pacific

Break in Exhibit Hall: 10:00 a.m. — 10:30 a.m.

JNC 2016 June 6-9, 2016 Dayton, Ohio www.ion.org/jnc



Wednesday, June 8 10:30 a.m.-12:00 p.m.

Session P3: Plenary Session 3 (Room 103)

1.  Col Gerard Gleckel, Deputy Director of the Global Positioning Systems (GPS) Directorate, Space and Missile Systems
Center, Air Force Space Command, Los Angeles Air Force Base, California

2. Kevin Coggins, SES, U.S. Army Program Manager PNT, U.S. Army

Neeraj Pujara,
AFRL Sensors
Directorate

Lunch in Exhibit Hall: 12:00 p.m. - 1:30 p.m.

Upgrade to Membership!

Receive up to 25 Complimentary Technical Paper |
Downloads per Month

The Institute of Navigation's(ION) database has more than 10,000 highly-specialized
technical papers, proceedings from Institute of Navigation technical conferences, and
peer-reviewed articles related to the art and science and technology of positioning,
navigation and fiming.
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Wednesday, June 8 1:30 p.m.-3:00 p.m.

Dr. David Chapman,
AFRL Space Vehicles
Directorate

| =
Dr. Jon Anderson,
Canyon Consulting, LLC

N

4

Ijr. Vicki LeFeVre,
US Army

8

Dr. Jacob Campbell,
AFRL Sensors
Directorate

; A

Doug Martoccia,
The Aerospace
Corporation

John Nielson,
Rockwell Collins

Kevin .Johnson,
US Army

Dr. Adam
Rutkowski,
AFRL Munitions
Directorate

Session A6: Space and Satellite Applications 1 (Room 302-304)

1:35 Research and Development on Gallium Nitride RF Amplifiers to Improve GPS: K. Bole, AFRL Space Vehicles
Directorate

1:55 High-Power GaN Solid State Power Amplifier for Modernization of Future GPS Payloads: K. Woolrich and J.
Grebliunas, Boeing Network & Space Systems

2:15 GaN Linearized SSPA For Navigational Satellites: S.S. Moochalla, J. MacDonald, A. Katz, R. Dorval, Linearizer
Technology Inc.; B. Eggleston, Vintage Microwave

2:35 High Efficiency GPS Block-IIl L1-band Envelope Tracking Power Amplifier: D.F. Kimball, T. Nakatani, J. Yan, I. Telleiz, PT.
Theilmann MaXentric Technologies LLC.

Alternate

1. Next Generation PNT Satellite Technologies: Navigation Test Satellite 3 (NTS-3): D.C. Chapman, M. Naudeau, Air
Force Research Laboratory; J. Anderson, Canyon Consulting; E. Kaplan, The MITRE Corporation

Session B6: Operational System Demonstrations 1 (Room 305)

1:35 Navigation Sensor Smart Cables: M. Smearcheck, J. Campbell, A. Baster, D. Venable, J. Rohde, Air Force Research
Laboratory; K. Kauffman, J. Kresge, D. Marietta, J. Raquet, Air Force Institute of Technology

2:15 TRX NEON Operational System Demonstration: C. Politi and C. Teolis, TRX Systems
Alternate

1. Multi-Platform Anti-Jam GPS Navigation Antenna (MAGNA-F) Affordable Low SWaP GPS Anti-Jam and Iridium
Solution: J. Thomas, Mayflower Communications Company, Inc.

Session C6: Military GPS Receivers and Military GPS Receiver Technology (Room 306)

1:35 Chip-Scale Atomic Clock (CSAC)-augmented Military GPS Receiver: C. Zarowski and N.B. Jarmale, Mayflower
Communications Company, Inc.; Y. Kim, US Army

1:55 GNSS Receiver Design Development Based on ChipShape Correlation: R. Armstrong, UDRI; S. Gunawardena, USAF
AFIT/ENG; J. Macdonald, USAF AFRL/RYWN

2:15 Modernize GPS User Equipment Capability Assessment Program (MCAP) for Precision Guided Munitions (PGMs): J.
Miller, L-3 Interstate Electronics Corporation (IEC)

2:35 Modernized NavFire GPS Receiver for Weapons Applications: W. Trach, Rockwell Collins
Alternates

1. Integration of Advanced Capabilities into GNSS Test Architecture (GNSSTA): M. Carroll, Air Force Institute of
Technology (AFIT); J. Hebert, Air Force Research Laboratory (AFRL); J. Pontious, LinQuest; D. Chou, Oak Ridge Institute
for Science and Education (ORISE); S. Deaton, The Perduco Group

2. 746th Test Squadron Airborne Jammer System: B. Wells, E. Cason and J. Diaz, 746 Test Squadron

Session D6: Alternate Navigation Technologies 3a: Vision Aided (Room 307-309)

1:35 Developments with Vision Aided Navigation for the Warfighter: R. Madison, P. Lommel, Draper; G. Katulka, K.
Johnson, E. Bickford, US Army; S. Sokolowski, QED

1:55 Robustness Testing of a Vision-Aided GPS-Denied Ground Vehicle Navigation System: D.P. Stranghoener, J.H. Britt,
P.A. O'Leary, J.M. Eliser, T.J. Mitchell, T.R. Grieve, and K.M. Betts, Leidos, Inc.

2:15 Real-Time Absolute Positioning of a UAV Using Vision-Aided Navigation: T. Machin, J. Raquet, and D. Jacques, Air
Force Institute of Technology

2:35 Integrity Monitoring for Stereo Vision-Based Automated Air Refueling: T. Stuart and S. Nykl, Air Force Institute of
Technology

Alternate

1. Toward Automated Aerial Refueling: Relative Navigation from Stereo Vision: K.P. Werner, B.D. Denby and B.G.
Woolley, Air Force Institute of Technology/ENG

Break in Exhibit Hall: 3:00 p.m. — 3:30 p.m.

JNC 2016 June 6-9, 2016 Dayton, Ohio www.ion.org/jnc



Wednesday, June 8

Dr. Thomas Powell,
The Aerospace
Corporation

Maj Steven Lewis,
USAF Space
Command

LtCol Jeremiah
Shockley,
AFRL Sensors
Directorate

Michael Vincelli,
US Army

Marlon Browne,
US Army DRPM PNT

?
R &

Greg Gerten,
PreTalen, Ltd.

&

John Del Colliano,
US Army

KX

Dr. Jeff Dickman,
Northrop
Grumman

3:30 p.m.-5:00 p.m.

Session A7: Space and Satellite Applications 2 (Room 302-304)

3:35 An Overview of Air Force Research Laboratory Advanced GPS Technology Developments for Future GPS Satellite
PNT Payloads: K. Slimak and M. Finical, Air Force Research Laboratory

3:55 A GPS lll Waveform Generator Enabling the Benefits of Modernization: R. Gold, R. Gold Comm Systems; T. Stansell,
Stansell Consulting; R. Little, Iris Technology Corporation

4:15 Signal-in-space Methods for Authentication of Satellite Navigation Signals: K.L. Carroll, Air Force Research
Laboratory; J.T. Gillis, The Aerospace Corporation; J.J. Rushanan, The MITRE Corporation; N.P. DevilBiss, ATA Aerospace;
R.A.Yazdi, J.M. Anderson, Canyon Consulting

4:35 Waveform Experiments Supporting Next-Generation Satellite Navigation: K.L. Carroll, Air Force Research Laboratory;
J.M. Anderson, Canyon Consulting

Alternate

1. Advanced Atomic Frequency Standards for Space Using Cold Atoms and Optical Frequency Combs: J.H. Burke, Air
Force Reseach Laboratory; N. Lemke, G. Phelps, SDL; K. Martin, ATA; S. Jefferts, T. Heavner, S. Barlow, NIST

Session B7: Operational System Demonstrations 2 (Room 305)

3:35 A Prototype Vision Aided Navigation System: R. Madison, P. Lommel, Draper; G. Katulka, K. Johnson, E. Bickford, US
Army; S. Sokolowski, QED

4:15 GNSS Hardware-in-the-loop Simulation, Data Collection, Performance Analysis, and Visualization: T. Erbes, PreTalen
Ltd.; P. Geraci, Air Force Research Laboratory Sensors Directorate

Session (7: Military GPS/Antenna Technologies and Interference Mitigation (Room 306)

3:35 GPS Antijam Steerable Parasitic Array (GASPAR): D.C. Dawson, A. Siripuram, R. Santoyo-Mejia, M. Ontiveros, R.
Thompson, and J.L. Sluder Ill, SPAWAR

3:55 GPS Anti-Jam Antennas and Situational Awareness: N. Tchorowski, I.J. Gupta, The Ohio State University; J.M. Hebert,
AFRL/RYWN

4:15 Signal Processing Algorithms for GPS Anti-Jam/Anti-Spoof & Attitude Determination using a Small Antenna
Array: M.L. Psiaki, Cornell University; K. Ezal, Toyon Research Corporation

4:35 A Modernized GPS Receiver with Integrated Space-Time Adaptive Processing (STAP) for Interference Suppression: I.
Johnston, L-3 Interstate Electronics Corporation (IEC)

Alternate

1. Jammer Detection and Angle-of-Arrival Estimation Capability in GPS Anti-Jam Antenna System (GAJAS): H.W.
Tseng, C. Zarowski and N.B. Jarmale, Mayflower Communications Company; P. Pitoscia, US Army

Session D7: Alternate Navigation Technologies 3b: Vision Aided (Room 307-309)

3:35 Demonstrating Real-Time GPS-Denied Navigation and Image Geo-registration on Airborne Platforms: S. Berardi,
0. Safavian, Northrop Grumman Mission Systems; A. Brown, Toyon Research Corporation; C. Taylor, J.C. Ha, Air Force
Research Laboratory

3:55 Improving Real World Performance of Vision Navigation in a Flight Environment: D. Venable, Air Force Research
Laboratory, Sensors Directorate; J. Raquet, Air Force Institute of Technology

4:15 Accelerated and Discrete SURF for Homography Estimation in Close Range Aerial Navigation: A. Leighner, B.
Woolley, J.M. Pecarina, Air Force Institute of Technology

4:35 Relative Positioning for Automated Aerial Refueling Using Stereoscopic Imagery from Geometrically Accurate Real-
Time Virtual Worlds: C. Parsons and S. Nykl, Air Force Institute of Technology

Alternates

1. On the Integration of Medium Wave Infrared Cameras for Vision-Based Navigation: J.S. Tharp and B.G. Woolley, Air
Force Institute of Technology/ENG

2. Fusion of Stereo Machine Vision with INS/GPS for Automated Aerial Refueling: D. Johnson and S. Nykl, Air Force
Institute of Technology

JNC 2016

June 6-9, 2016

Dayton, Ohio

www.ion.org/jnc



Thursday, June 9 7:45 a.m.-5:35 p.m.

Classified Day Agenda: Kenney Hall, Air Force Institute of Technology, WPAFB

6:45a.m. Buses Depart Marriott University of Dayton for Air Force Institute of Technology, WPAFB
7:00 a.m. Buses Depart Crowne Plaza Dayton for Air Force Institute of Technology, WPAFB
7:45a.m.-8:25a.m. Security Validation/Entry Control: Mr. Mark Correll, Joint Navigation Warfare Center

8:25a.m.-8:30a.m.  Opening Remarks: Mr. Benjamin Wash, Joint Navigation Warfare Center
Security: Mr. Mark Correll, Joint Navigation Warfare Center

Session E1: The Navwar Threat: Classified Plenary (US Only) (Kenney Hall, AFIT, WPAFB)
8:30a.m.-11:05a.m.

8:30 KEYNOTE: PNT, CYBER, and Alt Nav: Maj Gen Sandra Finan, Deputy Chief Information Officer for Command, Control,
e o AN Communications and Computers (C4) and Information Infrastructure Capabilities, Office of the Secretary of Defense,
Benjamin Wash, Pentagon, USAF

Joint Navigation

Warfare Center 9:10 The Air Force's Cyber Resiliency Campaign and it's Impact on PNT: M. Miller, LCMC/EN

9:40 Worldwise Navwar Threat Update: B. Butts, National Air & Space Intelligence Center

10:10 Advanced Threat: Intelligence, Laboratory Demonstration, and Impact Analysis: K. McDonald, K. Martin, D. Shultz, T.
Bielicki, M. Kolb, The MITRE Corporation

Break 10:00 a.m. - 10:30 a.m.
Fay Spellerberg, 11:00 Open Source GPS Threats: M. Nair, Michael D., and B. Patton, Army Research Laboratory

Joint Navigation
Warfare Center

Session E2: Alternative Positioning, Navigation and Timing: Classified (US Only) (Kenney Hall,
AFIT WPAFB)

11:20 a.m. - 12:00 p.m.

11:20 Daytime Sensor Performance for Celestial Navigation: K.D. MacAloney, U.S. Air Force; Benjamin F. Lane, Draper; J.F.

Benjamin Wash, Raquet, Air Force Institute of Technology
Joint Navigation

Warfare Center 11:40 Military Pseudolite Jamming Coverage and Deployment Analysis & Results: W. Pettus, J. Shields, PM PNT; G. Green,
LW 2 LinQuest Corporation

Lunch Will be Provided: 12:00 p.m. - 1:00 p.m.

Fay Spellerberg,
Joint Navigation
Warfare Center

Session E3: Warfighter Cross-Talk Panel: Classified (US Only) (Kenney Hall, AFIT, WPAFB)

1:00 p.m.-3:00 p.m.

P4 "Cross Talk" is an interactive discussion between the audience and a panel of warfighters who have had recent
Kevin Coggins, operational experience that informs the community on how to better formulate military PNT systems. Warfighters will
Qg R make an opening statement that addresses the nature of their specialty or how current PNT systems are meeting the

needs of their missions; be prepared to be "wowed" by film and photographs of their experiences. After the opening
statements, questions will be taken from the audience.

Panel members - TBD

JNC 2016 June 6-9, 2016 Dayton, Ohio www.ion.org/jnc



Thursday, June 8 8:10 a.m.-5:35 p.m.

i T
Benjamin Wash,
Joint Navigation
Warfare Center

Fay Spellerberg,
Joint Navigation
Warfare Center

Benjamin Wash, -
Joint Navigation
Warfare Center

Fay Spellerberg,
Joint Navigation
Warfare Center

Session E4: Operational Navwar - Classified (US Only) (Kenney Hall, AFIT, WPAFB)
3:30 p.m.-4:50 p.m.

3:30 The Performance of GPS Digital Adaptive Anti-Jam Antenna Systems Against Tailored Jammer Waveforms: I.
Weiss, The Aerospace Corporation; A. Morrison, Booz Allen Hamilton; J. DeCoste, Hughes Design Group

3:50 Phase 1 Military GPS User Equipment Testing and Results at the 746 Test Squadron: J.S. Yeom and |.M. Nacita, 746
Test Squadron

4:10 Offensive NAVWAR: F. Spellerberg and B. Wash, Joint Navigation Warfare Center

4:30 Modeling Global Positioning System Flexible Power Activation with the GPS Interference and Navigation Tool
(GIANT): C.F. Vaughan and M.R. Romero, Joint Navigation Warfare Center

Session E5: Signal Integrity and Authenticity: Classified (US Only) (Kenney Hall, AFIT, WPAFB)
4:50 p.m. - 5:30 p.m.

4:50 Characterization of GNSS Spreading Code Chip Asymmetries: S. Gunawardena and M. Carroll, Air Force Institute of
Technology

5:10 Measured Effects of Representative CRPA Technology on GPS Time and Frequency Recovery in Clear and
Challenged Environments: E. Byrne, Microsemi; T.Q. Nguyen, D. Howell, AFRL/RYWN; L. Boehnke, Microsemi; J.
Campbell, AFRL/RYWN; J. Warriner, Microsemi; P. Howe, MBO Partners

Alternates

1. Extended Testing and Comparison of GNSS Authentication Algorithm Performance: J. Macdonald, USAF AFRL/
RYWN; R. Kolker, Wright State University

2. Flight Demonstration of Navigation Using Draper’s Celestial Object Sighting System: B. Lane, W. Whitacre, P. Lewis,
S.Holmes, J.P. Laine, and R. Elliott, Draper

3. A Unified Framework for Detecting and Classifying GPS Spoofers: A. Lemmenes and P. Corbell, Air Force Institute of
Technology

4. Flex Power Effects on the SDB/JDAM and on Received Signal Power: G. Cherolis, A. Humphrey, M. Romero, J. Miller,
Joint Navigation Warfare Center

5:30 p.m. Closing Remarks: Mr. Neeraj Pujara, JINC 2016 Program Chair.

5:40 p.m. Buses Load
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Exhibit Hall Information

Tuesday, June 7 Wednesday, June 8

10:00 a.m.- 4:00 p.m. Exhibits Open
12:00 p.m.-1:30 p.m. Lunch in Exhibit Hall

10:00 a.m.- 4:00 p.m. Exhibits Open

Lunch in Exhibit Hall
Exhibitor Hosted Reception

12:00 p.m.-1:30 p.m.
6:00 p.m.- 8:00 p.m.

All conference refreshments will be served in the exhibit hall during hall hours on Tuesday and Wednesday.

112 113 | 212 211 |312 313
110 111 |210 310 311
108 109 | 208 209 | 308 309
106 307
104B 3058
104 105 | 204 205 |302 305
102 103 | 200 203 301
100 101 201 | 300
Main Entrance
m Acutronic USA, Inc. (Booth 310) LinQuest Corporation (Booth 309)
m Air Force Research Laboratory (Booth 211) Mayflower Communications Company, Inc. (Booth 307)
Autonomy and Navigation Technology Center/ AFIT (Booth 312)  Microsemi Frequency and Time Corporation (Booth 101)
o BAE Systems (Booth 308) Northrop Grumman (Booth 210)
|_ The Boeing Company (Booth 106) NovAtel, Inc. (Booth 209)
— Brandywine Communications (Booth 109) Overlook Systems Technologies, Inc. (Booth 105)
m CAST Navigation, LLC (Booth 208) PreTalen (Booth 301)
. Cobham Antenna Systems (Booth 110) Raytheon (Booth 113)
I Davenport Aviation (Booth 104B) Rockwell Collins (Booth 302)
EMCORE (Booth 305) Rohde & Schwarz USA (Booth 104)
x FIBERNETICS (Booth 313) Sensonor AS (Booth 204)
Lu GPS Source, Inc. (Booth 102) Spectracom (Booth 212)
Harris (Booth 203) Spirent Federal Systems (Booth 200)
O Ideal Aerosmith, Inc. (Booth 103) Systron Donner Inertial (Booth 201)
- The Institute of Navigation (305B) Technology Advancement Group, Inc. (Booth 205)
o iXBlue Inc. (Booth 108) TRX Systems, Inc (Booth 111)
Kearfott Corporation (Booth 311) VectorNav Technologies, LLC (Booth 112)
N KVH Industries (Booth 300) (List current as of 5/23/16)

L-3 Interstate Electronics (Booth 100)
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Dayton, Ohio

JNC Conference Events

Tuesday, June 7

Informal Lunch with Exhibitors:

12:00 p.m.—1:30 p.m., Exhibit Hall
Included in the price of a full registration.

Exhibitor Hosted Reception:

6:00 p.m.—8:00 p.m., Exhibit Hall

Join exhibitors as they host an evening of
information and cuisine. A cash bar will
be offered. This event is included with
any type of registration. Spouses and
traveling companions ages 21 years and
older are welcome to attend.

Wednesday, June 8

Informal Lunch with Exhibitors:

12:00 p.m.-—1:30 p.m., Exhibit Hall
Included in the price of a full registration.

Thursday, June 9

Informal Lunch for Classified Session
Attendees:

12:00 p.m.=1:00 p.m., AFIT
Included in the price of a full or a
Thursday single-day registration.

Exhibit Hall Access and
Entry Control

The JNC Exhibit Hall will be restricted
toa US ONLY FOUO environment during
exhibit hall hours on Tuesday, June 7 and
Wednesday June 8, from 10:00 a.m. -
4:00 p.m.

Please note that during the Exhibitor
Hosted Reception on Tuesday June 7,
from 6:00 p.m. - 8:00 p.m., the Exhibit
Hall will be open to spouses and
traveling companions ages 21 years
and older. Nationality of guests at the
reception will not be verified. Exhibitors
are advised to limit discussions and
demonstrations during this period to
public release materials.

www.ion.org/jnc




Systron Donner’s improved tactical-grade SDI500 IMU delivers

1°/hr gyro & 1mg accel bias performance over the full -55°C to

+85°C temperature range and through extreme 19g vibration
environments for greater precision at longer stand off ranges.
At only 19 cubic inches, the fast-starting SDI500’s accuracy
is repeatable, never needs calibration and is an excellent
alternative to larger and costlier FOG/RLG technologies.

for specifications
and a quote visit

or call



