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+ TUESDAY, OCTOBER 25 * 2:30PM — 4:30PM

SESSION | - RF Spectrum
Chair: Tim Chalfant, GMRE Inc.

2:30pm

2:50pm

3:10pm

3:30pm

3:50pm

a

4:10pm

Aurora A/B

“Multi-Band Control Channel Architecture
(MICCA): CONOPS Mass Reconfiguration
Protocol” 1

Mark M. McHenry & Mark D. Silvius, Shared Spectrum Company;

Alex Lackpour, Peraton Labs; Joe Molnar, US. Naval Research Laboratory

“Spectrum Usage Measurement and
Deconfliction Field Trial” 8
Phiroz H. Madon, Peraton Labs

“Dynamic Spectrum Management Using
Operational Spectrum Comprehension,
Analytics, and Response (OSCAR)” 17

Ryan Tortorich, Andrew Portune, Alex Lackpour & Tony Triolo, Peraton
Labs

“Risk Informed Spectrum Access” 24
Fabrice Tchakountio & Ambrose Lewis, Leidos;
Sastry Kompella, Naval Research Laboratory

“Integration and Interference Flight Testing” 28
Michael Diehl, Tab Wilcox & Jacob Lopez,
U.S. Army, Yuma Proving Ground

“Telemetry Spectrum Encroachment
Update” 38
Guy Williams, Edwards AFB & Tim Chalfant, GMRE Inc.

SESSION 2 - Software Systems & Tools |

Chair: Todd Newton, Southwest Research Institute

2:30pm

2:50pm

Aurora (/D

“Handle Non-Standard Formats in Ch4
PCM Frames” 45
Vincent Marie & Jean-Guy Pierozak, Hensoldt Nexeya France

“Integrating Flight Test Instrumentation
Setup and Data Processing Software” 53
Ben Kupferschmidt, Curtiss-Wright Defense Solutions

Technical Sessions

3:10pm “Real-Time Autonomous Miniature Car
Perception and Control for Package
Delivery” 61
Selim Karahan, Eduardo Lopez, Brian Montoya, Justice Shepard,
Haodong Wu, Sean Anderson, & Jodo Hespanha, University of California,
Santa Barbara

3:30pm “Multi-Agent Reinforcement Learning For

Dynamic Pricing And Fleet Management In

Autonomous Mobility-On-Demand Systems” 69

Arthur Wang, Berkay Turan & Mahnoosh Alizadeh,
University of California, Santa Barbara (UCSB)

3:50pm “Turn-Reluctant Scouting Algorithm for
Fixed-Wing Planes Including Turn-
Aware Static Obstacle Avoidance” 78

Aeris El Asslouj & Michael W. Marcellin, University of Arizona

SESSION 3 - Instrumentation and Data
Acquisition
Chair: Richard Dean, Morgan State University

2:30pm “Telemetry Sensor Suite for Post-Processing
Simulation of Off-Road Racing Vehicle” 87
Oliver Sjostrom, Michael Byerly, Alejandro Romero-Lozano, Quynn Bell,
Haseeb Irfan, Ahmad Eladawy, Vaidehi Pujary & Michael Marcellin,
University of Arizona

2:50pm “A Revised Electronic Continuously Variable
Transmission for an Off-Road Racing Vehicle”
Eric Duarte, Lucas Cougar Creery, Micah Sieglaff, Andre Schreiber,

Brian Faires, Lance Casto & Michael Marcellin, University of Arizona

3:10pm “Integration of Spectrum Access (C-Band
Telemetry) Projects into US Navy Test
Range Programs” 104

Scott Kujiraoka, GBL Systems; Kevin Bossoletti & John Ma,

NAWCWD-Pt. Mugu

“Wireless Airborne Instrumentation” 109
Benjamin Baird, Eglin AFB

3:30pm

SESSION 4 - Channel Modeling & Equalization
Chair: Deva Borah, New Mexico State University

2:30pm “Adaptive Blind Equalization of 32-QAM
Signal Blocks Over a Rayleigh Fading
Channel” 116
Brooke Price, Arlene Cole-Rhodes & Peter Taiwo, Morgan State University

2:50pm “Link Analysis in an Evolving Tactical
Environment” 125

Alfred Rotundo & Jacob Michalson, U.S. Army

“Experimental Characterization of Signal
Fades in Indoor Low-Power Wireless
System” 132

Dejan Milic, Goran T. Djordjevic & Bata Vasic, University of Nis;
Jaroslaw Makal, Bialystok University of Technology;

Bane Vasic, University of Arizona

3:10pm

97
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3:30pm “An Experiment with Polarization
Combining and Equalization for
Aeronautical Mobile Telemetry” 141
Benjamin Havens, Riley Kirkwood, Gustavo Oliveira, Preston Walker,
Willie Harrison & Michael Rice, Brigham Young University;
Joseph Lamb, Utah State University

* WEDNESDAY, OCTOBER 26 ¢ 10:30AM — 12:10PM

SESSION 5 - Modulation & Coding |
Chair: Shawn Perry, NAWCAD Pax River Aurora A/B

[0:30am “Lossless Compression of Telemetry Data —
Methodology and Results” 157
Scott C. Wolfson & Joshua B. Jones, U.S. Army

[0:50am “Directional Modulations Using an Artificial
Neural Network” 165
Rodion Shishkov & Deva K. Borah, New Mexico State University

[1:10am “A Direct Sequence Spread Spectrum Solution
to the Two-Antenna Problem” 174
Bryan Redd & Michael Rice, Brigham Young University

[1:30am “Alternate Benefit of Forward Error Correction” 185

Paul Cook, Curtiss-Wright Defense Solutions

SESSION 6 - Software Systems & Tools Il
Chair: Shannon Wigent, Laulima Systems Aurora (/D

[0:30am “Telemetry Applications of TENA, JMETC,
and TRMC BDA” 191
Gene Hudgins & Juana Secondine, TENA

[0:50am “Driver Interface Using CAN
Communication System” 204
Benni Delgado, Nicholas Tan, Nick Smith, CJ Larsen, Luke Kobran &
Shayan Afzal, University of Arizona

[1:10am ““Racer Flight Test Instrumentation Balance
Reliability vs Innovation” 215
Marc Seznec, Airbus Helicopters

[1:30am “Synthetic Flight Test Data for Big Data
Computing” 225
Bob Baggerman, Avionics Test and Analysis Corp

[1:50am “5G Cellular-Based Telemetry Airborne
Transceiver” 236
Eric Beck, Ray Chadwick, Achilles Kogiantis, Joe Landi, Kiran Rege,
Paul Toliver, Jenny Maung, Shobha Erramilli, Walid Ahmed, Jeff Young,
Robert Lesnewich, Ryan Tortorich & Sarry Habiby, Peraton Labs

SESSION 7 - The Times They Are A-Changin’
Chair: Doug 0’Cull, SEMCO Cira B

[0:30am “Autonomous System for Sorting Objects
at the Edge” 243
Geffen Cooper, Vincent Benenati, Bethany Long, Kat Copeland,
Tyler Ekaireb, Satish Kumar, B.S. Manjunath & Yogananda Isukapalli,
University of California, Santa Barbara

[0:50am “Deep Thinking Models for Radio
Transformer Networks” 253
Emily Cawley, Alex Berian & Tamal Bose, University of Arizona

[1:10am “Scalogram Aided Automatic Modulation
Classification” 258
Anand Nambisan, Viraj Gajjar & Kurt Kosbar, Missouri University
of Science and Technology

[1:30am ““Modulation Classification Based on i@
Augmented Constellation Diagrams” 271 h*
Amadou Tall, Alexander A. Berian & Tamal Bose, University of
Arizona

SESSION 8 - Security & Data Integrity

Chair: Richard Dean, Morgan State University Cira C

[0:30am “Post-Quantum Cryptography Based on
Codes: A Game Changer for Secrecy
in Aeronautical Mobile Telemetry” 281 “
Morteza Shoushtari, Farah Arabian & Willie K. Harrison,

Brigham Young University

[0:50am “Securing the Telemetry Analysis
Workstation” 294
Jeff Kalibjian, Peraton Labs

[1:10am “Telemetry Networks Cyber Security
Architecture” 300
Wondimu Zegeye, Moses Odejobi, Richard Dean, Farzad Moazzami &
Mulugeta Dugda, Morgan State University

> WEDNESDAY, OCTOBER 26 * 2:30pPM — 4:10pPM

SESSION 9 - Communication Systems |
Chair: Tab Wilcox, TRAX International Aurora A/B

2:30pm “Relay Connectivity in High Interference
Environments Through Deployable Ultra-
Wide Bandwidth Wireless Nodes” 310
Eric Buckland, Angela Chen, Kim Dang, Tom Iu & Yogananda Isukapalli,
University of California, Santa Barbara; Phil Tokumaru, AeroVironment, Inc.

2:50pm “4KVideo Transmission Test Using iNET RF
Network” 319
Takeshi Honda, Daiki Aoyama, Katsuhiko Abe & Sei Ito,
Kawasaki Heavy Industries, Ltd.

3:10pm “Design of a Radio Telemetry System for
Use by University Rocket Teams” 327
Thomas Francois & Kurt Kosbar, Missouri University of Science and
Technology; Thomas Montano, NASA

3:30pm “Telemetry Package for the Drive System of
a Remotely Controlled Rover” 337
Brady Davis, Faye Squires, Garrett McEntire & Kurt Kosbar,
Missouri University of Science and Technology

3:50pm “Science System for a Prototype @
Mars Rover” 344 “*
Maxwell Ryan, Anthony Robles, Grant Brinker, Daelon Shockley,
Natasha Cox & Kurt Kosbar, Missouri University of Science and Technology
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SESSION 10 - RF Systems & Antennas

Chair: Tim Gatton, AeroGear

2:30pm

2:50pm

3:10pm

3:30pm

3:50pm

a

Aurora (/D

“A Simple Dual-Polarized Co-Incident Phase
Center Antipodal Vivaldi Antenna Element
for Airborne Telemetry Applications” 352
Pedro Rodriguez-Garcia, Joshua Martin, Jim Pierpont, Donald Shea &

Rob George, L3Harris Technologies

“Assembling A Bi-Directional TM System Using
IRIG Compliant Sub-Systems” 358
Tim Gatton, AeroGear

“Establishing Traceability with a GPS
Disciplined Clock: A Preliminary Report” 363
John W. Clark & Demetrios N. Matsakis, Masterclock, Inc;

Andrew N. Novick & Michael A. Lombardi, National Institute of Standards
and Technology

“Alternative Position, Navigation and Timing
(A-PNT) Using Time Difference of Arrival
(TDOA) of Low Earth Orbit (LEO)

Signals of Opportunity (SOOP)” 373

Charles Barry & Marc Weiss, University of California, Santa Cruz

“MIMMO: Wirelessly Synchronized
Distributed MIMO Radar” 383

Justin Kim, Shaan Sandhu, William He, Alina Liu, Ethan Sifferman,
Upamanyu Madhow, James F. Buckwalter & Reza Abdolee,
University of California, Santa Barbara

SESSION |1 - Networked Telemetry

Chair: Jim Falasco, AeroGear

2:30pm

2

2:50pm
3:10pm

3:30pm

3:50pm

“Advances in Packet Based Bi-Directional
Telemetry Solutions” 393
Ray 0’Connell, RoboCom Technologies

‘“Some Thoughts on Testing the Data
Quality Metric” 403
Kip Temple, Edwards AFB

“Understanding Best Source Selector
Performances and Results from Two
Test Scenarios” 415

Pierre Bastie, & Florian Sandoz, Safran Data Systems, Inc.

“Interoperability Standards for a Network
Based Instrumentation System” 437

Alfredo Berard & Bradley Workman, Eglin AFB; Philip Ellebrock &
Marshall Watts, Boeing; Mark Buckley, Telspan Data

‘“Virtualization for Telemetry Network” 447
Perry Jordan, Favour Okonkwo, Farzad Moazzami, Richard Dean,

Wondimu Zegeye, Mulugeta Dugda & Daryl Morten, Morgan State
University

SESSION 12 - Special Topics
Chair: Scott Kujiraoka, GBL Systems

2:30pm “Optical Tracking System (SISTRO)
Experimental Validation” 454
Nelson Paiva Oliveira Leite & Bruno Giordano de Oliveira Silva,
Instituto de Pesquisas e Ensaios em Voo (IPEV)

2:50pm “Evaluation of JPEG-2000 Image
Compression as Applied to
Electroencephalography” 464 “*
Joshua Tellez & Charles D. Creusere, New Mexico State University

3:10pm “Utilizing Computer Vision to Inform
Real-Time Simulations and Controlling
Embedded Systems Using Various
Wireless Techniques” 476
Chauncey Deone Hester Jr. & Erik Perrins, University of Kansas

3:30pm “It’s Time for an Evolutionary Leap in
Testing” 486
Grant M. Smith, DEWESoft

3:50pm “Ground S-Band Hybrid AESA Antenna,
Moving from Concept to Measurement
Results of the Prototype” 500
A. Lohou, B. Lesur, G. Kipfer, & Pierre Bastie, Safran Data Systems Inc.

* THURSDAY, OCTOBER 27 ¢ 9:00AM—10:40AM

SESSION 13 - Communication Systems Il
Chair: Farah Arabian, Brigham Young University Aurora A/B

9:00am ‘“Paving the Way to Wireless Fiber Optic
Sensing Applied to Helicopter Rotor Blade
Instrumentation and Monitoring” 507
Marc Seznec, Airbus; Ghislain Guerrero, Jean-Gregoire Ivanoff &
Nassim Salhi, Safran; Philip Guehlke, FiSens GmbH

9:20am ‘““Rocket Telemetry — Hardware, Software
Integration and Testing” 517
Dayja Young, Darnell Richards, Wondimu Zegeye, Farzad Moazzami &
Richard Dean, Morgan State University

9:40am “KUbeSat Ground Station:Test and
Operations” 530
Arno Prinsloo, Shravan Kaundinya, Zach Rhodes, Corey McDowell,
Wyatt George, Brody Gatza, Alex Waggoner, Drake Clark &
Mark Ewing, University of Kansas

[0:00am “Educational Telemetry System for Drones” 540
Darian Jennings, Gabriela Sandoval, Nicole Webb, Dante Tezza &
Ben Abbott, St. Mary’s University

[0:20am “The BYU Mars Rover and the 2022
University Rover Challenge” 550
Austin Stone, Dinah Bronson, Alex Wonnacot, Dallin Cordon,
Michael Holland & Marc Killpack, Brigham Young University
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SESSION 14 - Modulation & Coding II
Chair: Douglas Bell, Boeing Aurora (/D

9:00am “Reducing Aircraft Downtime for Airborne
Instrumentation” 558
Paul Cast, 896th Test Support Squadron/RNM

9:20am “The Application of AOFDM for Power ) “ "o
Efficiency” 566 What’s an “IRIG”? |
Musa Jukotogun, Richard Dean, Farzad Moazzami & Mulugeta Dugda, The Range Commanders Council, the
Morgan State University successor to the Inter-Range
- R Instrumentation Group (IRIG), charters
9:40am ‘“Combined Tone Cancellation and Clipping ange the TELEMETRY GROUP (RCC-TG)
Technique for Reducing the Peak to Ed Commandefs WER which fosters the compatibility fof
Average Power Ratio in OFDM” 575 & Council WA telemetry systems and data transfer
. . methods among telemetry users. As
Musa Jukotogun, Richard Dean, Farzad Moazzami & Mulugeta Dugda, T G such, they publish and maintain
Morgan State University ELEMETRY GROUP standards, handbooks, reports, and
[0:00am “Optimizing PCM Bandwidth Usage in studies relevant to the telemetry field.
Flight Test b)f Real:Tlme Data The following are maintained and published by the RCC-TG
Analysis During Flight” 584 for PUBLIC USE:
Patrick Quinn, Curtiss-Wright Defense Solutions RCC/IRIG-106 TELEMETRY STANDARDS
RCC-118 TEST METHODS FOR TELEMETRY SYSTEMS
SESSION 15 - Innovative Software Solutions RCC-119 TELEMETRY APPLICATIONS HANDBOOK
Chair: Mulugeta Dugda, Morgan State University Cira B RCC-120 TELEMETRY SYSTEMS RF HANDBOOK

9:00am “LTE/Wi-Fi Coexistence on a Flexible
Software Defined Radio Testbed” 590
Mirza M. Elahi, Kevin ]. Valdez & Virgilio Gonzalez, University of
Texas at El Paso

RCC-121 INSTRUMENTATION ENGINEERS HANDBOOK
RCC-122 INSTRUMENTATION MEASUREMENT UNCERTAINTY
RCC-123 IRIG106 CHAPTER 10 PROGRAMMERS HANDBOOK
RCC-124 TMATS HANDBOOK

RCC-125 XML STYLE GUIDE

9:20am “Advanced Multi-Variate Time Series RCC-126 TMATS IHAL DDML SCHEMA VALIDATION
Analytic Techniques (ATTENDS)” 600 RCC-127 DDML HANDBOOK
Richard Lau, Anindo Bagchi, John Shen, Tony Triolo, Lihan Yao, RCC-128 IHAL HANDBOOK
Jacob Kovarskiy & Roberto Castro, Peraton Labs; Kenneth Sanchez, TRMC RCC-129 TTMNS HANDBOOK
9:40am “OPAL: Leveraging Open Source” 610 These documents & more are available for FREE at
https://www.trmc.osd.mil/wiki/display/publicRCC/Public+RC

Eddge Ogden, Air Force; Daniel Lowe, Avionics Test and

Analysis Corporation (ATAC) CHome

[0:00am “Solving Parameter Management with FOR MQRE INFORMATION: .
Modern Processes” 620 Secretariat, Range Commanders Council TEWS-RCC

Micah Ferrill, Daniel Lowe & Paul Ferrill, ATAC Building 1510
White Sands Missile Range, NM, 88002-5110

Phone: 575-678-1107
Email: usarmy.wsmr.atec.list.rcc@mail.mil

Technical Papers

Technical paper descriptions and complete papers are on
the ITC mobile app. Proceedings will be available via our
website in December.
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