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Nationwide Differential GPS  
Users Urged to Speak Up

Inside the 2013 ION GNSS Exhibit

Federal officials weighing the dismantling of the 
Nationwide Differential Global Positioning System 

(NDGPS) are asking users and potential users to speak 
up before segments of the system are turned off.  
Pinched U.S. agencies are looking for savings and the 
U.S. Coast Guard (USCG) and the U.S. Department of 
Transportation (DoT) are reviewing the need for their 
portions of the NDGPS. Some 49 maritime sites are 
funded by the coast guard and 29 inland sites, by the 
DoT. An additional eight NDPGS sites sponsored by the 
U.S. Army Corps of Engineers are not part of the review. 
Those are going to be handled separately on a site-by-site 
basis. 
     Nearly all of the continental United States is served 
by NDGPS and most the states are covered by more 
than one NDGPS site. Even so, the NDGPS service is no 
longer as widely used, which is why they are doing the 
assessment.  
     “The user base has been dropping consistently over 
the years” said Tim Klein, senior policy advisor for 
DoT’s Research and Innovative Technology Adminis-
tration and the DoT program manager for NDGPS. 
He discussed the feedback to date at a meeting earlier 
this week of the Civil GPS Service Interface Commit-
tee (CGSIC) subcommittee on surveying mapping and 
geosciences.
     There are a number of reasons for that, they said. 
A policy change has allowed Coast Guard buoys to be 
placed using a GPS receiver with Receiver Autonomous 

Integrity Monitoring and commercial ships, which are 
not required to use NDGPS, are increasingly using the 
Wide Area Augmentation System (WAAS). The Federal 
Railroad Administration also determined at the begin-
ning of this year that NDGPS is not a requirement for 
Positive Train Control. The rail requirement had been 
one of the drivers behind the establishment of NDGPS. 
In fact, no federal agency has identified a requirement 
for NDGPS, said Klein. 
     As a result the agencies assessing the system — both 
as a whole and the uses of individual sites — to deter-
mine how to approach the program in the future. They 
posted a notice in the Federal Register on April 16 of 
this year asking users to comment how they are apply-
ing the system’s service and what the impact would be if 
it were gone.
     “So we went out and asked everybody the basic ques-
tions: What do you use it for? What would happen if it 
weren’t available anymore? What alternatives could you 
use? What might the existing infrastructure be used for 
instead?” said Klein 
     “We’ve gotten very few responses to the public com-
ment period said Klein, “A grand total of 35 unique 
responses. This is not telling us that there’s are a lot 
of people out there concerned about the future of the 
system.”
     Among those who did comment were maritime 
pilots who said that WAAS was not suitable for their 
needs, said Lt. Luke Byrd, the NDGPS Program Manger 

for the Coast Guard. They firmly opposed any NDGPS 
reduction. Support for keeping NDGPS was especially 
strong in Houston, New York, and Seattle. Many of the 
pilots there use personal portable units, making it easy 
for them if, for example, they are working on a foreign 
vessel that is not equipped as a domestic ship might be.
     At least three states are using the system for surveying 
and some users tap NDGPS service for mapping. A num-
ber of comments expressed concern about losing the 
Continuously Operating Reference Station (CORS) data 
that is broadcast via NDGPS. International users have 
suggested that decommissioning the system would send 
the wrong “signal.”
     No decisions have been made about the system, and 
some sites, if not all, might possibly be maintained or 
handed over for some other entity to operate. The agen-
cies are now determining costs site by site  — including 
the costs of decommissioning the sites.  
     “Our decision timeline is no earlier than December 
of next year but the driver for that is the FY16 budget,” 
said Klein.
     Klein and Byrd told attendees that they would 
welcome more comments as they work through the 
process. Although the deadline for comments has offi-
cially passed, they said that it is important to hear from 
everyone, “the positives and negatives associated with 
this,” adding that the agencies are not going to close the 
docket anytime soon. ◆

In Face of Possible Closure
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Random Fixes 

GPS III Satellite Prototype Connects with OCX
The prototype for Lockheed Martin’s next generation GPS III satellite reached a major 
milestone on August 30 when it successfully established remote connectivity and communi-
cated with the GPS Next Generation Operational Control System, being developed by Ray-
theon. During the Compatibility and Integration (C&I) Tests, Lockheed Martin’s GPS III 
Non-flight Satellite Testbed (GNST) — a full-sized, functional satellite prototype currently 
residing at Cape Canaveral Air Force Station — proved that it could connect and receive 

commands from Raytheon’s 
Launch and Check Out System 
(LCS), part of the next-gener-
ation OCX that supports the 
satellite and mitigates risks prior 
to launch. The GNST received 
commands from the LCC node 
at Lockheed Martin’s facility 
in Newtown, Pennsylvania, via 
the OCX servers at Raytheon’s 
facility in Aurora, Colorado, the 
system then returned satellite 
telemetry to the control station.  
The tests mirror launch and 
early orbit testing planned for 
all flight vehicles. The GNST 
has been at the Cape since July, 
dry-running launch base space 

vehicle processing activities and pre-launch testing that all future flight GPS III satellites 
will undergo.  The first flight GPS III space vehicle (SV-01) is expected to be available for 
launch in 2014, and launched by the U.S. Air Force in 2015. 

Jammer Detection and Geolocation Tests Successful
Exelis (Booth 719/721) reports that its Signal Sentry 1000, a product that detects and 
locates GPS interference sources in 3-D, was demonstrated successfully during a planned 
field testing event held last week at the Vidsel Test Range in Sweden.
     Taking advantage of the range’s remote location, Exelis conducted controlled jamming 
tests without disrupting the GPS signal relied upon by civilian and military operations out-
side of the test range location. The test employed eight sensors positioned in an array pat-
tern and showed that Signal Sentry was able to successfully detect and locate the jamming 
source. Having demonstrating interference detection and location capability, Signal Sentry 
1000 can be deployed to collect actionable intelligence for law enforcement and protect 
GPS signal-dependent critical infrastructures.

Spirent Federal Relocates Offices
GNSS simulator provider Spirent Federal Systems (Island Booth F), a U.S. proxy company, 
has consolidated its offices and doubled its customer support staff. Formerly with head-
quarters in Yorba Linda, California, and a customer support office in Euless, Texas, Spi-
rent has moved both of these offices to Pleasant Grove, Utah. The new headquarters have 
gone through customization and new employee training over the past few months, with an 
emphasis on processes and security. Spirent Federal develops SAASM code for its U.S. cus-
tomers and recently completed a vulnerability assessment on July 30 by the Defense Security 
Service, earning a Superior Rating, the highest achievable rating.
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In July 2013, The Institute of 
Navigation launched a newly designed, 

next generation website. Created with 
the user experience in mind, the new 
site, located at www.ion.org, provides 
users with more efficient access to the 
organization’s resources – including 
downloading ION GNSS+ 2013 technical 
papers.  
     If you registered to attend ION GNSS+ 
2013 as a FULL Conference Attendee 
or if you purchased the conference 
proceedings, you can easily download the 
technical papers online. 

1)   Just click Sign In on the home page at 
www.ion.org  and sign into your account. 

2)   Then, click on the MEETINGS tab 
and then click on ION GNSS+  

3)   In the left hand navigation bar, click 
on Technical Program. 

4)   Scroll for the technical paper you’re 
looking for and click on it. It’s that 
easy.

Also, please note that only papers provided 
to the ION by the presenting author will be 
available. If a desired paper is not available, 
we recommend you contact the author 
directly.u

SMarTPhoNe-eMBeDDeD SofTWare for INDoor  
PoSITIoNINg
Trusted Positioning (Booth 
100) announced the full 
release of the Trusted 
Portable Navigator (T-PN) 
software this week at ION 
GNSS 2013+. According 
to the company, this 
smar tphone-embedded 
software enables mobile 
users to locate themselves 
within any environment, 
including shopping centers, 
airports, parking garages, 
and subway stations, without 
installation of any additional 
hardware or infrastructure. 
The full release version of 
the T-PN software provides a multi-sensor solution to indoor positioning by using existing 
smartphone motion sensors with wireless location signals (such as Wi-Fi and GNSS). 

ToPCoN UPgraDeS NeTWork SofTWare 
Topcon Positioning Group (Island Booth L) has announced new reference station 
network software, TopNET+ v10, bringing new features and functionality to the 
TopNET+ reference station software suite. The software is a scalable solution 
supporting everything from a single CORS station to multiple CORS sites covering 
a large geographical area. Users of a TopNET+ reference network get GNSS RTK 
correction data generated using information from all reference stations in a network. 
This feature allows regional use of RTK while providing data that is specific for each 
local rover, Topcon said.

agIleNT aDDS BeIDoU CaPaBIlITy To gNSS SIMUlaTor 
SofTWare
Agilent Technologies (Booth 227) offers the N7609B Signal Studio for GNSS software, 
which now supports real-time simulation of the Chinese BeiDou (B1) satellite signals 
and with up to 40 channels available for line-of-sight and multipath signals for any 
combination of BeiDou and GPS or GLONASS (L1 with C/A code), and 16 additional 
channels available for Galileo (E1) signals. The software can be used with Agilent’s 
N5172B EXG, N5182B MXG, or N5106A PXB1 RF vector signal generators.

eMSCaN rfX2 TargeTS BeNCh TeST 
aPPS for aNTeNNa eNgINeerS aND 
WIreleSS DeSIgNerS 
EMSCAN (Booth 617) introduces the RFX2, an enhancement 
to the company’s RFxpert desktop antenna pattern 
measurement system, which enables antenna engineers and 
wireless designers to test base station antennas on their 
lab bench. RFX2 is a desktop scanner that characterizes 
antennas without the need for an anechoic chamber. RFX2 
provides far-field patterns, bisections, EIRP and TRP in less than two seconds. Novel 
near-field results, including amplitude, polarity and phase, give insights into the root 
causes of antenna performance issues and help troubleshoot far-field radiation patterns.

SeNSoNor offerS 3-aXIS gyro MoDUle
Sensonor (Booth 422) showcased its STIM210 3-axis gyro module, suitable for pointing 
and stabilization, flight control, and guidance applications in the industrial, aerospace and 
defense sectors. According to the company, STIM210 is often an alternative to expensive 
fiberoptic gyro systems, offering a cost-effective, low weight, and power, high reliability, 
and efficient integration into the customer’s application.

JaMMer DeTeCTIoN aND loCaTIoN SeNSor
At ION GNSS+ 2013, NavtechGPS (Booth 319) distributed the CTL 3520 Handheld 
Directional GPS Jammer Detector and Locator from Chronos Technology. The CTL 
3520 not only detects GPS signal jamming, but can also locate the source of the 
jamming. Aimed specifically at detecting GPS jammers hidden in vehicles, NavtechGPS 
said the unit can pinpoint even the weakest jammer and identify the vehicle where the 
jammer is hidden, even in a busy multi-level parking garage. Other applications include 
detecting vehicles with jammers at airports, fleet depots, airport parking garages and 
in taxi fleets.

NeW ProDUCT aNNoUNCeMeNTS

Lockheed Martin’s GPS III Non-flight Satellite Testbed (GNST) during 
delivery to Cape Canaveral Air Force Station (CCAFS) on  July 19 to 
take part in facilities and pre-launch activities.

The trajectory depicted here shows a path of a person walking from 
outside the convention center, around the exhibit floor to the Trusted 
Positioning Inc. booth.  The red line shows the T-PN solution that 
integrates all available sensors + wireless, whereas the blue solution  
shows the wireless-only solution.



PrograM ChaNgeS
Session a5: Paper #3 by Wang, 
cancelled. Replaced with Alternate #2 
by Alleau.

Session C5: Alternate # 3 by van den 
Bossche, cancelled.

Session f5: Alternate # 3 by Jovanovic, 
cancelled.

Session C6: Paper # 3 by Lin, 
cancelled. Replaced by Alternate #1  
by Force.

Session D6: Paper #6 by Han, 
cancelled. Replaced with Alternate #1  
by Tasdemir

Session e6: Paper #2 by Gong, 
cancelled. Replaced with Alternate #1 
by Wang.
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Presentation award Winners

Session a1: 
Distributed array 
of gPS receivers 
for 3D Wind Profile 
Determination in 
Wind farms: D. Chen, 
D. Jia, L. Heng, G.X. Gao, 
University of Illinois at 
Urbana-Champaign 

Session B1: 
Collaborative gNSS 
Signal Processing:  
A. Soloviev, Qunav;  
J. Dickman, Northrop 
Grumman 

Session C1: 
Can Current DMe 
Support PBN opera-
tions with Integrity?: 
G. Berz,  V. Vitan, I. Skyrda, 
Eurocontrol, Belgium;  
P.B. Ober, Integricom,  
The Netherlands 

Session D1: 
The Comparison 
on the Positioning 
Performance Between 
BeiDou and gPS:  
Y. Xu, S. Ji, W. Chen,  
D. Weng, The Hong Kong 
Polytechnic University,  
Hong Kong 

Session e1: 
Use of Truck roll 
Constraint to Improve 
heading estimation 
in Pedestrian Dead 
reckoning Navigation 
Systems: T. Jakel,  
D. Gebre-Egziabher,  
University of Minnesota, 
Twin Cities 

Session f1:
optimization of Track-
ing loops for Signals of 
opportunity in Mobile 
fading environments:  
C. Yang, Sigtem Technology, 
Inc.; T. Nguyen, AFRL/RYWN

Session a2: 
Demonstrating the 
Benefits of resilient 
PNT:  Grant, P.  Williams,  
C. Hargreaves & M. Brans-
by, The General Lighthouse 
Authorities of the United 
Kingdom and Ireland  

Session B2: 
Distance Measuring 
equipment accuracy 
Performance Today and 
for future alternative 
Position Navigation and 
Timing (aPNT): S. Lo, 
YuHsuan Chen, Per Enge, 
Benjamin Peterson, Stanford 
University; R. Erikson, Federal 
Aviation Administration;  
R. Lilley, Aviation Manage-
ment Associates 

Session C2: 
The arctic Testbed 
– Providing gNSS Ser-
vices in the arctic re-
gion: P.E. Kvam, Kongsberg 
Seatex, Norway; M. Jeannot, 
European Space Agency 

Session D2: 
gPS Inter-Signal Cor-
rections (ISCs) Study: 
B. Fees, J. Cox, B. Howard, 
K. Kovach, The Aerospace 
Corporation 

Session e2: 
SmartSlaM - an  
efficient Smartphone 
Indoor Positioning  
System exploiting 
Machine learning and 
opportunistic Sensing:  
R.M. Faragher, UK. R.K. 
Harle, University of Cam-
bridge, UK 

Session f2: 
an algorithm for auto-
matic Inertial Sensors 
Calibration: S. Guerrier, 
R. Molinari, University of 
Geneva, Switzerland;  
J. Skaloud, Swiss Federal  
Institute of  Technology 
Lausanne, Switzerland;  
M-P. Victoria-Feser, Univer-
sity of Geneva, Switzerland 

Session a3: 
Towards the Inclusion 
of galileo and BeiDou/
Compass Satellites in 
Trimble CenterPoint 
rTX: H. Landau, M. Brandl, 
X. Chen, R. Drescher, 
M. Glocker, R. Leandro, 
M. Nitschke, D. Salazar, 
U. Weinbach, F. Zhang, 
Trimble Terrasat GmbH, 
Germany

Session B3:
Probabilistic Integrat-
ing of 3D Building 
Models and gNSS 
for reliable Vehicle 
localization in Urban 
areas—the gaIN 
approach: Sven Bauer, 
Marcus Obst, Gerd Wan-
ielik, Chemnitz University of 
Technology, Germany

Session C3: 
an empirical Model 
for Computing gPS 
SPS Pseudorange 
Natural Biases Based 
on high fidelity 
Measurements from a 
Software receiver:  
S. Gunawardena, F. van 
Graas, Ohio University 

Session D3: 
on the Design of a 
gNSS acquisition 
aiding Signal: M. Paonni, 
IPSC, JRC of the European 
Commission, Italy; M. Ang-
hileri, B. Eissfeller, University 
FAF Munich, Germany 

Session e3: 
a Universal gNSS 
Software receiver 
MaTlaB® Toolbox  
for education and  
research: S. Gunawar-
dena, Ohio University 

Session f3: 
Urban Positioning on 
a Smartphone: real-
time Shadow Matching 
Using gNSS and 3D 
City Models: L. Wang,  
P. Groves, M. Ziebart, Uni-
versity College London, UK 

Best Presentation Award winners are selected by their respective session co-chairs. Seventy percent of the 
selection criteria is based on technical content and innovation, 20 percent is based on the quality of the presen-
tation materials and their applicability to the topic, and 10 percent is based on the quality of the delivery. All winners 
will be mailed certificates and their papers will be highlighted in the ION GNSS+ 2013 proceedings CD-ROM. 
Those winners not yet named will appear on the ION website and in the next issue of the ION Newsletter.

A new technique that uses 3-D maps to 
improve position accuracy in urban 

canyons has promised a smart phone app, 
reported one of the project’s researchers. 
     The goal of the research is to come up 
with an application that improves position 
accuracy enough to determine which side 
of the street a pedestrian is on despite being 
surrounded by satellite-blocking buildings.  
The answer could be essential, for example, 
to getting and using accurate directions. 
     “The problem is we cannot obtain the 
desired accuracy… using the visible satel-
lites. The technique we are proposing is one 
where we use the invisible satellites,” said 
doctoral student Lei Wang, with University 
College London.
     To do this, he said, “We need to know 
where the buildings are.” 
     If you know where the satellites are 
from the ephemeris data and you know the 
heights of the buildings, Wang explained, 
you can precisely calculate where the “shad-
ows” fall — that is, which parts of the street 
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AT–A–GLANCE

REGISTRATION OPEN  
8:00 a.m. – 12:00 p.m. 

MORNING SESSIONS BEGIN 
8:30 a.m.  – 12:15 p.m.

PANEL DISCUSSION —  
IP POLICIES RELATED TO GNSS 
Grand Ballroom East 
Renaissance Nashville Hotel

EXHIBIT HALL OPEN 
9:00 a.m. – 12:00 p.m. 

THE JOHANNES KEPLER & 
BRADFORD W. PARKINSON 
AWARDS LUNCHEON 
Grand Ballroom  
Renaissance Nashville Hotel 
12:15 P.M. – 1:45 P.M.
The winner of the coveted Kepler Award 
will be announced along with the Parkinson 
award winner.  This event is included in a full 
conference registration.  Tickets for partial 
registrants and guests may be purchased at 
the ION registration desk.

AFTERNOON SESSIONS BEGIN 
1:45 p.m. – 4:50 p.m.
PANEL DISCUSSION —  
UNMANNED GNSS 
Grand Ballroom East 
Renaissance Nashville Hotel

THANK YOU!
The ION wishes to express its sincere 
appreciation for the support of its 
Show Daily advertisers, JaVaD gNSS 
and Novatel, and to Inside GNSS 
magazine for its editorial contribution 
to the Show Daily. 

Thank you, also to the sponsors of 
the Internet kiosks — Inside GNSS 
magazine, lockheed Martin and 
Novatel, Inc.; to rX Networks  
for sponsorship of the Business Center; 
to Trimble for sponsorship of the 
ION GNSS+ Mobile Application and  
to our Media partners, Coordinates, 
Inside GNSS and GPS World.

are being blocked from receiving a GNSS 
signal by the buildings. 
     The shadow-matching technique com-
pares the results of the calculations with 
the actual signals received and shows where 
the user is more likely to be. 
     “With only one satellite we can calculate 
which area you are likely to be in on the 
street,” Wang told attendees at the Urban 
Navigation Technology session Thursday. 
     Wang, along with co-researchers, Dr. 
Paul Groves and Dr. Marek Ziebart, devel-
oped a cell phone app that sends an initial 
location to a server, which sends back the 
3-D information for the area around the 
phone. The phone calculates the signals 
that should be shadowed and compares 
the results to the actual signals received — 
assigning a score on a grid of the area. The 
scores can be used to estimate the actual 
position. 
     Results from real-time tests in London 
showed that the technique improved 
the cross-street positioning error by 69.2 

percent, 
said 
Wang.  
When 
there are 
more 
satellites 
available 
from 
multiple 
constellations, he added, it may be pos-
sible to overlap them and further improve 
the results.  
     The input data, Wang noted, is already 
available. The maps can be purchased, 
GNSS satellite ephemeris data is available 
on the Internet, and smart phones can 
already determine their initial position 
from their GPS chip or Wi-Fi positioning as 
long as the accuracy is at least 40 meters. 
    The team plans to build on their work 
by integrating more positioning data from 
sources such as Wi-Fi and inertial and pres-
sure sensors. ◆

“Military Navigation Technology:  
The Foundation for Military Ops”

Joint Navigation 
Conference 2014 

June 16-19, 2014
Show Dates: June 17-18, 2014

 Renaissance Orlando at SeaWorld, 
Orlando, Florida

Classified Session will be held  
June 19 at Shades of Green on  

Walt Disney World Resort

Sponsored by 
 The Military Division of  

The Institute of Navigation

www.ion.org/jnc

Who will be next?

Previous kepler award Winners at IoN gNSS 2012 (front left to right): Dr. AJ Van Dierendonck (09), 
Thomas Stansell (03), Ronald Hatch (94), Patrick Fenton, (06), Dr. Gerard Lachapelle (97), Dr. Todd Walter, 
(10), Karl Kovach (12), Dr. Per Enge (00), Phil Ward (08), Dr. Penina Axelrad (09), Dr. Frank van Graas (96), 
Dr. Richard Langley (07) 

GNSS+Shadow Matching Improves Urban-Canyon Accuracy

Lei Wang, University College London

Session a4:
Scintillation Charac-
terization for WaaS 
During Solar Maximum: 
E. Altshuler, M. Stolarczyk, 
Sequoia Research Corpora-
tion; B.J. Potter, CNI Aviation, 
FAA contractor; K. Shallberg, 
Zeta Associates

Session B4:
gNSS over-the-air 
Testing Using Wave 
field Synthesis:  
A. Rügamer, G. Del Galdo, 
Fraunhofer IIS, Germany;  
J. Mahr, TU` Ilmenau, Germa-
ny; G. Rohmer, G. Siegert, 
M. Landmann, Fraunhofer IIS, 
Germany

Session C4:
effects of Non-gaussian 
and Non-White Noise 
Processes on Image 
aided Navigation and 
Targeting for Mission-
Critical applications: 
M.J. Veth, Veth Research 
Associates

 Session D4:
autonomous Snowplow 
Design: S. Craig, A. Naab-
Levy, K. Li, R. Kollar, P. Duan, 
W. Pelgrum, F. van Graas,  
M. Uijt de Haag, Ohio 
University

Session e4:
Nuclear Magnetic 
resonance gyro-
scope: M. Bulatowicz, 
M. Larsen, Northrop 
Grumman

Session f4:
argUS: assisting 
Personal guidance 
System for People 
with Visual Impair-
ment: O. Otaegui, 
E. Loyo, E. Carrasco, 
Vicomtech-IK4, Spain;  
C. Fösleitner, TeleConsult 
Austria, Austria; J. Spiller, 
The 425 CompanyLtd, 
Hampshire, UK; D. Patti, 
CEIT Alanova, Austria;  
R. Olmedo, OK-Systems, 
Spain; M. Dubielzig, 
Siemens AG, Germany




