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Plenary Sessions / Workshop

Chairs: Steve Bradford (FAA) & Michael Standar (SJU)

"ICNS Champion Award" presented to Diana Liang,

FAA N/A Aloke Roy, Conference General Chair (Honeywell)
Plenary Keynote 1 Steve Creamer, Director ANB, ICAO
Plenary Introductions 16 Steve Bradford (FAA) & Michael Standar (SJU)

European ATM Master Plan and SESAR2020 19 Paul Bosman (EUROCONTROL)

CARATS and CNS Upgrade in Japan 26 Tokuaki Nakajima (ENRI)

The Aircraft and Avionics Industry Perspective 37 | patrick Schuster (Airbus)

Towards Global Interoperability N/A Chip Meserole, Ph.D., (Boeing)

The Evolution of the Connected Aircraft 41 Diane McClatchy (Rockwell Collins)
Kelly's Greatest Challenge: The SR-71 145

Keynote presentation during Exhibitor's Reception

Buz Carpenter

Plenary I Description

This plenary explain the status of the GANP evolution via a keynote address from Steve Creamer, Director ANB, ICAO.
The co-chairs will expand on the content of the NextGen - SESAR harmonization towards interoperability and how it
links with the GANP and other ATM modernization programs. Our speaker from Japan will discuss the status of the
CARATS program to further link the discussions towards key priorities where interoperability and harmonization will be
crucial. The plenary will further the presentation into the specific plans and needs in Europe and the U.S. and the specific
priorities, challenges and opportunities. Finally, the session will aim to trigger a good discussion between the panelists
and the audience for a fair and honest debate about ongoing topics of activities, services and enablers in the aviation and
ATM area.



Chairs: Rainer J. Koll (Stellar Solutions) & Nikos Fistas (EUROCONTROL)

Welcome and Introductions N/A Aloke Roy, Conference General Chair (Honeywell)
Plenary Welcome and Introduction N/A . )

Satellites for CNS - Setting the Scene 49 Rainer J. Koll (Stellar Solutions) &

Satellites for CNS 52 Nikos Fistas (EUROCONTROL)

Plenary Panel Briefing N/A Brian Pemberton (Iridium)

From Safety Utility to Strategic Asset 59 Lisa Bee (Inmarsat)

Satellites for CNS 66 Michael Garcia (Aireon)

Integrity 75

Vince Massimini (MITRE)

Plenary II Description

Learn about the latest developments in using satellites to support communication, navigation and surveillance functions
in general as well as UAS/RPAS. A distinguished panel will discuss the trends, issues and address the future evolution as
well as answer your questions on these aspects.

ICNS Workshop 2017
Interactive Workshop:“Drones, the Sky’s the Limit”

The objective is to share with the ICNS community success stories of drone operators who are generating revenue through
drone operations. All the panel members have one thing in common — working out the details to facilitate drone use in

U.S. and European airspace.
Chairs: Dr. Lance Sherry, GMU & Denise Ponchak, NASA Glenn Research Center

Participant Briefings
Welcome N/A

Dr. Lance Sherry, Center for Air Transportation Systems
Research at George Mason University

Integrated Airspace Intelligence 183 o
Where Airspace, ANSPs, and Drones Come Together 187 Kevin Hightower (AirMap)

Expert Drones 191 Brett Velicovich (Expert Drones)
UAS Pathfinder Program 192 J efffl)Sreunl )(MITRE, representing FAA UAS Pathfinder
rogram

UAS Integration 198 Basil Yap (North Carolina Department of Transportation)




Chairs: Stephen Van Trees (FAA) & Paul Bosman (EUROCONTROL)

Conference Welcome and Announcements N/A

Aloke Roy, Conference General Chair, ICNS 2017

"DATC Distinguished Institution Award"
presented to Paul Bosman, EUROCONTROL N/A

Douglas Abernathy (DATC)

CNS for UAS/RPAS Integration 81

Stephen Van Trees (FAA)

European RPAS Initiatives 90

Paul Bosman (EUROCONTROL)

UAS/RPAS CNS Certification Aspects

NAS Infrastructure for UAS: Certification Aspect 96 Ravi Jain (FAA)
UAS Traffic Management: Safely Enabling UAS

Operations in Low-Altitude Airspace 105 Jaewoo Jung (NASA)
EUROCAE: UAS Standardisation and Coordination 116 | Alex Engel (EUROCAE)

UAS/RPAS Integration in ATM and the Role of CNS

Ground-Based Sense and Avoid: A Key
Piece of the BLOS Puzzle 122

David Rhodes (MCRI)

RTCA SC-228 and DAA 130

Erik Theunissen (Netherlands Defence Academy,
NLDA)

EUROCONTROL RPAS ATM CONOPS 134

Pascal Barret (EUROCONTROL)

Plenary III Description

UAS, drones, RPAS — whatever you want to call them — are starting to have an increasing impact on ATM. This
plenary will look into current and forecasted developments, integration challenges and solutions, as well as ongoing and

starting certification and standardization activities.




Technical Program

Session A: Air Traffic Complexity & Flow Management
Werner Langhans, Austro Control
Convex Sectorization - A Novel Integer Chr.1st1ane S.Chmldt’ TOblaS. Ande.r sson Grar%ber“g,'
1A1 3 Tatiana Polishchuk, Valentin Polishchuk, Link&ping
Programming Approach 216 . .
University
Airspace Sectorization Optimization Using | Premysl Volf, Milan Rollo, Czech Technical
1A2 Fast-Time Simulation of Air Traffic University in Prague, Faculty of Electrical
Controller's Workload 228 Engineering
1A3 A Semi-Supervised Learning Method for Xi Zhu, Kaiquan Cai, Xianbin Cao, Beihang
— Air Traffic Complexity Evaluation 237 University
Session B: Advanced Operations
Rainer Koelle, Eurocontrol and Akshay Belle, Booz Allen Hamilton
The Research of Airborne ADS-B-Based Olesya Khakhaleva}, Kmu Gla.govsku, Daria .
o . Skavinskaya, Vladimir Kanadin, Alexandra Ludomir,
1B1 Procedures of Longitudinal Separation on . L
Arrival Phase Usine Fast-Time Simulation 248 State Research Institute of Aviation Systems
5¢ Lsiig Fast-1ime stmufatio (GosNIIAS)
Advanced Trajectory Modeling: Exploring
1B2p | Technologies for Improved Air Traffic Biruk Abraham, Federal Aviation Administration
Management 258
Session C: Simulation & Performance Assessment |
Thomas Graupl, German Aerospace Center (DLR)
1C1 Comparison Of ATFM Practices And Earntialatslélettly, Fedl\e/;a: ACVi?tli?,n lﬁlminisltgatiﬁn
1C1 Perf. In The US. And E 264 artmut Koelman, Mete Celiktin, Rainer Koelle,
erformance In The U.S. And Europe 26 EUROCONTRO
Assessing Vertical Flight Profiles in the Marc‘ Meckma, Ruth Galaviz-Schomisch, John
162 US and Europe 275 Gulding, FAA
urop Sam Peeters, Hartmut Koelman, EUROCONTROL
1C3 Economic Impact of Level-Altitude Flight Benjamin Levy, MCR, LLC
— Segments 288 Philip Bassett, U.S. Federal Aviation Administration




Session D: Simulation & Performance Assessment Il
Tom Becher, MITRE

Taxi-Delays: The Use of Distance as a

Nathalie Kiithn, Embry-Riddle Aeronautical

D1 Reference for the Unimpeded Taxi-Time 298| University
Experimental Prototype for Remote Tower Jaime LOP cz-Araquistain, Ival} Carppana, cha .
1D2 Systems Desi 308 Bergesio, Juan A. Besada, Universidad Politecnica
y & de Madrid
Simulation of Time-on-Procedure (ToP) for Hf)uda Kerkoub Kourdali, Lance Sherry, Center for
1D3 . L Air Transportation Systems Research - George
Evaluating Airline Procedures 317 o
Mason University
Validating the FACTS2 Air Traffic N
1D4 Simulation Framework 326 Thomas Graupl, German Aerospace Center (DLR)
Session E: Communication & Information Management
Gunnar Schwoch, German Aerospace Center (DLR)
Integratloq of Unmanne.:d Alrcraft System Joy Wang, Patricia Deutsch, Linda McCabe, MIT
1E1 (UAS) Voice Communications into the Lincoln Laborato
FAA National Airspace (NAS) 334 Y
HOW Much Money Could Pagsengers Earn Lance Sherry, Center for Air Transportation Systems
1E2 if the U.S. had European Airline Consumer . .
. Research at George Mason University
Protection Laws? 346
Information Management and Air Traffic . .
1E3p Management Concepts of Operation 357 lan Wilson, The Boeing Company
Session A: Data Link Communications
Rafael Apaza, NASA Glenn Research Center
Miguel A. Bellido-Manganell, German Aerospace
2A1p | Impact Assessment of LDACS on JTIDS 365 Center (DLR)
AeroMACS Secure Broadband
2A2p | Connectivity for Aviation D-Taxi via Declan Byrne, AeroMACS - WiMAX Forum
AeroMACS 377
A3 AeroMACS Analyses and Simulations for Izabela Gheorghisor, Vinay Lakshminarayan, Leo
= Spectrum Planning 399 Globus, Frank Box, MITRE
AeroMACS Field Trial at Haneda Airport N/A | Yasuhiro Ouchi, AVICOM JAPAN CO.,LTD.
Session B: Navigation Systems
Gregory Woo, Volpe National Transportation Systems Center
IB1 Detection Probability Estimation Model for | Junichi Naganawa, Hiromi Miyazaki, Hirohisa
= Wide Area Multilateration 411 Tajima, ENRI
A Fast Alignment Method for SINS with Dongrui Yang, Xiaosu Xu, Tao Zhang, Jin Sun,
2B2 Large Misalignment Angles Based on Yiqing Yao, School of Instrument Science and

ADRC 426

Engineering, Southeast University




An Algorithm About Gyroscope Constant

Tong Jinwu, Southeast University of China
Xiaosu Xu, Tao Zhang, Yao Li, School of
Instrument Science and Engineering, Southeast

2B3 Drift Compensation for Strapdown Vertical . .
Reference System Based on Kalman University . . .
Filter 434 Yanhong Liu, Nanjing Drum Tower Hospital, the
Affiliated Hospital of Nanjing University
Session C: Networking and SWIM
Mark Strout, Department of Transportation
2Cl Internet Protocol Suite for Safety Services: Michael Olive, Honeywell, Gregory Saccone,
= Progress toward a Validated Standard 442 | Boeing Research & Technology
A Software Defined Networkmg George Elmasry, Diane McClatchy, Rick Heinrich,
2C2 Framework for Future Airborne . .
. Kevin Delaney, Rockwell Collins
Connectivity 453
Air/Ground System Wide Information
2C3 Management: Concept Demonstration and Biruk Abraham, Federal Aviation Administration
Lessons Learned 462
2C4 Airport Information Sharing Concept Rafael Apaza, NASA Glenn Research Center
=P | Architecture 469 Antonio Correas, Skymantics
Session D: Software Defined Radio (SDR) & Spectrum
Andrew Weinart, MIT Lincoln Lab
Multi-Mode Reconfigurable Software Abdessamad Amrhar, Alireza Avakh Kisomi, Eric
2D1 Defined Radio Architecture for Avionic Zhang, Joe Zambrano, Claude Thibeault,
Radios 481 LASSENA Laboratory
Design and Implementation of a Wideband | Eric Zhang, Joe Zambrano, Abdessamad Amrhar,
2D2 Radio using Software Defined Radio for René Jr. Landry, Ecole de Technologie Supérieure
Avionic Applications 491 Wessam Ajib, Université du Québec a Montréal
CFO Tracking For Direct RF Sampling Anh-Quang Nguyen, Alireza Avakh Kisomi,
2D3 Architecture Applied to VHF Avionic Abdessamad Amrhar, Rene Jr Landry, LASSENA
Radios 500 Lab
Session E: CNS for UAS
Nick Demidovich, Federal Aviation Administration
JE1 Enabling Centralized UTM Services Eamazan Séenlilclen’IMfl}ll metI I;Iasgnfe}lfle,hEmrel
E— Through Cellular Network for VLL UAVs 511 Oyuncg, oxhan Inalhan, Istanbul Lechnica
University
B2 Multi-Sensor Fusion for UAS Ground- Raymond Young, Northeast UAS Airspace
= Based Detect and Avoid Capability 525 Integration Research Alliance
Fred Templin, The Boeing Company
. . Raj Jain, Washington University in Saint Louis
2E3 Considerations for an Integrated UAS CNS Greg Sheffield, Pedro Taboso-Ballesteros, The

Architecture 538

Boeing Company
Denise Ponchak, NASA Glenn Research Center




Requirements for an Integrated UAS CNS

Fred Templin, The Boeing Company
Raj Jain, Washington University in Saint Louis

2E4 Architecture 550 Greg Sheffield, Pedro Taboso-Ballesteros, The
Boeing Company
Denise Ponchak, NASA Glenn Research Center
Session A: New Technologies and Architectures in Access and Security
Rainer Koelle, EuroControl and Radu Babiceanu, Embry Riddle Aeronautical University
A Flexible Network Architecture for
3Alp | Commercial Aviation Air to Ground Terry Davis, AtF Consulting & Tecnnologies
Communications 561
An XML Datalink Message Exchange
3A2 Model (DMXM) for Command and Antonio Correas, Charles Chen, Skymantics
Control Data Sharing 567
3A3 ﬁi;nlgi?p (1;11? Fgafj(;r};rzlflg ccl\e[&;lrllznifse?lt‘; Oscar Pico, National University of Colombia
= . W & Oscar Guzman, UNIREMINGTON Home Robotik
in Colombia 577
Session B: Advanced Service Support for UAS
Radu Babiceanu, Embry Riddle Aeronautical University and Sherry Yang, Boeing
In.tegr ating UAS into the Map aged George Elmasry, Diane McClatchy, Rick Heinrich,
3B1 Airspace through the Extension of Boe Svatek. Rockwell Collins
Rockwell Collins' ARINC Cloud Services 589 ’
|| gt Ses St Ner Tem | tion Fasson, Prssiontant
— NAS 597 Joe McCarthy, Tetra Tech AMT
Designing a Robust Detect and Avoid Eric Theunlssgn, Netherlands Defence Academy .
3B3 ; . Fabrice Kunzi and Brandon Suarez, General Atomics
Alerting Function 607 .
Aeronautical Systems Inc.
A Risk Based Approach for sUAS . .
3Bdp Airworthiness and Safety Certification 617 Jeff Breunig, MITRE Corporation
Session C: Security Advances in Aeronautical Applications
Sherry Yang, Boeing and Paul Kostek, Air Direct Solutions LLC
A Secure and Trusted Protocol for Ser.ge Chaumette, Université dp Bordeaux .
. . Raja Naeem Akram, Konstantinos Markantonakis,
3Clp | Enhancing Safety of On-ground Airplanes . . .
. Keith Mayes, Royal Holloway, University of London
Using UAVs 631 . . . 4 ., .
Pierre-Frangois Bonnefoi, Université de Limoges
Serge Chaumette, Université de Bordeaux
. . Olivier Blazy, Pierre-Francois Bonnefoi, Emmanuel
3C2p | AnEfficient Protocol for UAS Security 640 Conchon, and Damien Sauveron, Université de
Limoges
3C3 Cyber-Security Challenges Experienced on | Ramya Kanlapuli Rajasekaran and Eric Frew,

a Wireless Networked Aircraft 651

University of Colorado, Boulder




Session D: Security for Aeronautical Information Systems
Paul Kostek, Air Direct Solutions LLC and Rainer Koelle, EuroControl

Towards Developing a Security Situation
Management Information Exchange Model 661

Rainer Koelle, Lancaster University

Security for System Wide Information
Management 673

Ian Wilson, Sherry Yang, The Boeing Company

Innovation and Certification in Aviation

Jaiden Kennedy, Royal Australian Air Force

3D3 Software 680 Ma.ssooq Towhidnejad, Embry-Riddle Aeronautical
University
Session E: Signal Processing and Data Fusion in Emerging Aeronautical Systems
Dongsong Zeng and Amal Srivastava, MITRE

3E] SCMA Codebook Design Base on Triratana Metkarunchit, Thai-Nichi Institute of
— Circular-QAM 695 Technology

Batch Loss Regularization in Deep Huang Yuanjun, Xianbin Cao, Baochang Zhang,
3E2 Learning Method for Aerial Scene Jiewan Zheng, and Xiangdong Kong, Beihang

Classification 703 University

Session A: Space-Dependent CNS and APNT
Joe Post, Federal Aviation Administration

Aireon's Initial On-Orbit Performance . . .
4A1 Analysis of Space-Based ADS-B 715 Michael Garcia, John Dolan, Andy Hoag, Aireon

Aireon's Cloud-Based ADS-B Service .

4A2p Display 723 Andy Hoag, Aireon

UAS Satellite Earth Station Emission Robert Kerczewski, NASA Glenn Research Center
4A3 Limits for Terrestrial System Bishop William, Jacobs Engineering, NASA UAS

Interference Protection 737 Support

Communications for UAS Integration in . .
4A4 the NAS Phase 2 - Satellite Communications James Griner, Robert Kerczewski, NASA Glenn

. ) Research Center
and Terrestrial Extension 744
Session B: Satellite Navigation and Alternative Positioning Navigation and Timing
(SAT-NAV & APNT)
Mitch Narins, Strategic Synergies LLC

Benefit Analysis of a GA-Based DME/N . . . .
4B1 Pulse on PBN 752 Euiho Kim, Hongik University
AB? Detection of DME Ranging Faults with Omar Garcia Crespillo, Anja Grosch, Michael

INS Coupling 759

Meurer, German Aerospace Center (DLR)




A Holistic Approach to the Provision of
Resilient Communications, Navigation, and
Surveillance for the 21st Century National
Airspace System through Improved L-Band
Utilization 768

4B3p

Mitch Narins, Strategic Synergies LLC

Session C: Automatic Dependent Surveillance - Broadcast (ADS-B) Applications
Omar Garcia Crespillo, German Aerospace Center (DLR)

A Data-Driven Approach for SLR Service

Aircraft System 800

acl Volume Design and Implementation 791 Tony Boci, Harris, Inc
Automatic Dependent Surveillance - . .
4C2 Broadcast for Surveillance of Unmanned Taehwan Cho, Republic of Korea Air Force

Academy (Visiting Scholar at Space Policy Institute)

Flight Test of ADS-B Technology for
Winged Reusable Launch Vehicle
Re-Entry 808

Nickolas Demidovich, FAA Office of Commercial
Space Transportation

Session A: Special Topics on Enhanced Information Utilization
Denise Ponchak, NASA Glenn Research Center

SA1 Evaluating the Design and Suitability of the | Mark Hale, CSSI, Inc.
B Wildlife Surveillance Concept 818 Raymond Stanley, The MITRE Corporation

Small UAS and the Awakening to Weather | Matthias Steiner, National Center for Atmospheric

Impacts N/A Research (NCAR)

Method for Calculating Net Radiative Denis Avila, Lance Sherry, Center for Air
5A3 Forcing from Contrails from Airline Transportation Systems Research (CATSR) George

Operations 825 Mason University

Ontology-Based Data Description and Ilko Kovacic, Dieter Steiner, Chrlstoph Schuet;,
5A4 Di in a SWIM Environment 837 Bernd Neumayr, Johannes Kepler University Linz

scovery vironme Scott Wilson, EUROCONTROL
Session B: UAS Deployment
Anuja Verma, MITRE

SB1 UAS and Wireless Spectrum: Modeling Corey Snipes, John DiFelici, Chris Wargo, Mosaic
— Data Link Demand 850 ATM
SBD RPAS Automatic Take-Off and Landing Bjorn Blom, Lutz Bretschneider, Peter Hecker,
— Operations using Computer Vision 861 Technische Universitit Braunschweig
B3 Learning the State Space Based on Flying Shuman Tian, Xianbin Cao, Baochang Zhang, Yuxin
— Pattern for Bird Detection 869 Ding, Beihang University

Bi-Heterogeneous Convolutional Neural . ..
5B4 Network for UAV-Based Dynamic Scene Jlewap Zheng, Xianbin Cao, Bgochang Zhang,

. . Yuanjun Huang, Yutao Hu, Beihang University
Classification 878




Session C: UAS Challenges and Possibilities
Yosef Gavriel Tirat-Gefen, Castle Research

The Bridge to Space: CNS Technology for Ruth Stilwell, Aerospace Policy Solutions, LLC

5C1 High Altitude Operations 890 Nlckf)lgs ng1dov1ch, Federal Aviation
Administration
Optimisations in Aeronautical Swagato Barman Roy, Abhishek Ambede, Vinod A.
5C2 p P., A. S. Madhukumar, Nanyang Technological

Communications Using Aircrafts as Relays 897 . .
University

Investigation of Tropospheric Attenuations
5C3 for UAS Beyond-Line-of-Sight
Communications 904

David Matolak, Jinwen Liu, University of South
Carolina

Session A: UAS Safety - Modeling, Planning, Test Results
Ray Young, NUAIR Alliance

Airspace Risk Assessment in Logistic Path Chin Lin, Khara Karisia Dimpudus, Yi-Chieh Hsu,

6A1 . Department of Aeronautics and Astronautics,
Planning for UAV 916 National Cheng Kung University

6A2 UAS Flight Test for Safety and for Seamus McGovern, U.S. Department of

= Efficiency 925 Transportation

Formal Verification of Trustworthiness
6A3 Requirements for Small Unmanned Aerial
Systems 937

Radu Babiceanu, Remzi Seker, Embry-Riddle
Aeronautical University

Session B: UAS CNS - Communication, Navigation, Surveillance |

Ryan Hale, Boeing
6B1 Flight Test Analysis of a Tracking System Vibhor Bageshwar, Eric Euteneuer, Honeywell
2220 | for Unmanned Aircraft Systems 945 International
6B2 Communication Links for Unmanned Lukas Marcel Schalk, German Aerospace Center
— Aircraft in Very Low Level Airspace 957 (DLR)
Session C: UAS CNS - Communication, Navigation, Surveillance Il
Chris Wargo, MosaicATM
Decentralized Self-Propagating Ground Le(?nld Sedov, Valentin Polishchuk, Linkoping
6Cl1 Delay for UTM: Capitalizing on Domino University
— ' Vishwanath Bulusu, University of California
Effect 968
Berkeley
o Proposal for RPAS Integration into Non- Ezz?éirrdo Gomez, Aeronautical Sciences Studies
o Segregated Airspaces 977 John Romero, Colombian Civil Aviation Authority
63 | 6c3 Challenges and Opportunities to Integrate Leila Ribeiro, Stephen Giles, Rafe Katkin, Tejal
22| 9=2B | UAS in the National Airspace System 987 | Topiwala, Mary Minnix, The MITRE Corporation




Integrating RPAS - Published Approach

Dagi Geister, Gunnar Schwoch, Robert Geister,

Based On The LOST Protocol 1063

oc4 Procedures vs. Local Arrangements 1000 Bernd Korn, German Aerospace Center
Session D: UAS - Detect, Sense & Avoid
Antonio Correas, Skymantics
6D1 Enabling Unrestricted UAS Airspace Jenny Perrottet, General Atomics Aeronautical
— Access: Performance Based Navigation 1009 | Systems, Inc.
Sl.m ulation of UAS I.ntegr ation info Shared Milan Rollo, Martin Selecky, Premysl Volf, Czech
6D2 Airspace for Validation of Impact on ATM . . o
Technical University in Prague
Systems 1014
Design of an Enhanced Defect
6D3p | Identification System for Commercial June Juyeon Park, George Mason University
Building Construction 1021
Session E: UAS - Regulatory, Certification & Commercial Aspects
Leila Ribeiro, MITRE
6Elp | Cooperative Surveillance for UAVs 1045 | Olivier Rea, Thales Air Systems SAS
6E2 Minimum Risk Low Altitude Airspace Niklas Peinecke, Andreas Volkert, Bernd R. Korn,
- Integration for Larger Cargo UAS 1052 DLR (German Aerospace Center)
. . . Dieter Eier, Frequentis USA, Inc.
6E3 Complex UAS Operations Using Algorithms Wolfgang Kampichler, Frequentis AG

Diane Love, Frequentis USA, Inc.






