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GPS Backup Demonstration Overview

High-level Demonstration Plan Developed Under FY |8 NDAA
* Joint DOT/DHS/DOD congressional briefing given Nov 2018

* Coordination and planning efforts presented

* DOT had yet to receive funds, transportation demonstration concept presented

* FY20 NDAA extended period of performance to Dec 2020

* DHS Science and Technology conducted timing and positioning demonstration
* Dec 2018 at NASA Langley/Insurance Institute for Highway Safety (IIHS) Ruckersville,VA
* Technologies demonstrated: Locata, NextNay, Satelles (those already available at Langley)

* Results and interim report in process

* DOT Volpe Center funded to execute demonstration Jan’19 - Dec 20
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NDAA GPS Backup Demonstration Status

System Test, Launch
& Operations

Demonstration Team: 20 organizations, four field sites, six host platforms

System/Subsystem

Executing three field campaigns, [at least] three technology demonstrations, Development

Awarded |1 high TRL vendor demonstration contracts on rapid acquisition POs  Technology

Demonstration

* Demonstration output products:

Technology
Development

* Performance report with PNT roadmap and measures of effectiveness

Research to Prove

. . . Feasibility
* PNT strategy guide and cross-departmental coordination for PNT EXCOM
Basic Technol
Research d
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Team Formed Industry Vendor RFI FBO Rapid Acq Vendor Scenarios & Dry-run & Internal Data PNT EXCOM Congressional
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Volpe Contracted PNT Vendors
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Joint Base Cape Cod (JBCC) Volpe Field Facility
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Demonstration Plan (JBCC)
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2D Platform & Reference System (JBCC)
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Figure 4: Rover Reference System Diagram JBCC
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3D Platform & Reference System (JBC

’ . *GNSS receiver, antenna & ground plate may be integrated
. depending on receiver variant chosen for deployment

USB Battery Pack
5V/min. 2A output
min. 20000 mAh capacity’

HDMI Field Monitor e

USB A - USB Mini B Cable
(Receiver Cable)

USB A - USB Micro B Cable
(Power Cable)

Wireless “dongle”

Integrated antenna cable *GNSS Receiver: rﬁ
with SMA connector uBlox NEQ-M8T
R3 Rover Control
Computer

Running Windows 10
with uBlox u-Center
& RTKLIB Stream
Server Software

Not to Scale

USB Battery Pack:
5V/min. 24 output
4000 - 6000 mah capacity

USB A - USB Micro B Cable
(Power Cable)
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- ' Mini HDMI - HDMI Cable

Keyboard

LEGEND:

Rover Hardware Components
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Figure 6: R3 Reference System Diagram JBCC
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Demonstration Vendor Scope and Schedule

e ologie Demo Platto
In Situ Terrestrial RF Satellite Fiber Optic Fixed Moving
VIP Demo day start end Map Match LF (Loran) | MF (R-mode) | VHF (passive) ‘WiFI (2.4 GHz)| L-Band (LEO) PTP Outdoor| Indoor | Static |2D (van)|3D (uas)
LaRC 13-Mar 9:00 16:00 X X X X X X X X X X
JBCC 20-Mar 9:00 16:00 X X X X X X X X X
TRX Hellen Systems| Serco NextNav PhasorlLab Echo Ridge OPNT
Vendors -
UrsaNav Skyhook Satelles Seven Solutions

GPS Backup Demonstration: Vendor Travel and Deliverables Schedule - Through Demonstration

2019 2020

Weeks from Award| 1 5 14 15 16 17

4
> 3
Week Start Date| © =2 <

= ) k-
< ~ on

Demonstration Site Visits

Site Plan *

UE Integration Verification * sk

UE Hardware % Kk

Vendor Technology Setup %k *
Dry Run K *

Demonstration

*=Travel X = Deliverable Date of Award = November 4, 2019
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Demonstration Outdoor Scenarios (2D JBCC)

Red area — fully instrumented
Black track — van routes
Green points — static points
Orange box — dismount area

Figure 9: JBCC Dynamic Van Position with Hold Scenario
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Demonstration Outdoor Scenarios (3D JBCC)
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Demonstration Indoor/Denied Scenarios (JBCC)
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LF Reference Station Offset Scenarios (JBCC)
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Figure 17: eLoran Reference Station Offset Scenario Positions
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