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Challenges, Complements, and a ‘Gold Standard’

ION GNSS+ 2013 Plenary

Welcome to Nashville  
and ION GNSS+ 2013

26th Anniversary

Welcome to ION GNSS+ 2013 — the 26th Interna-
tional Technical Meeting of the Satellite Division 

of The Institute of Navigation and the world’s largest 
international technical meeting and showcase of GNSS 
technology, products and services.

ION GNSS+ 2013 brings together international lead-
ers in GNSS and related positioning, navigation and 
timing fields to present new research, introduce new 
technologies, and exchange ideas. You may have noted 
that we added a “plus” to the name of the meeting this 
year. This is in response to the proliferation of GNSS 
applications in consumer devices and location-based 
services that you will also find represented here.

Nashville, Tennessee, welcomes ION attendees for 
the second year, dishing out some of the South’s best 

charm and 
hospitality. If 
you have any 
free time — 
in between 
sessions of 
course — 
take a stroll 
through 
Nashville’s 
Music Row, 
a live coun-
try music 
honky-tonk 
area just a 
block from 
the conven-
tion center 
on lower 
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Broadway Street. Or take a tour of the 
famous Ryman Auditorium, a desig-
nated national historic landmark and 
best known as the most famous former 
home of the Grand Ole Opry. It’s just 
across the street from the Convention 
Center.

Of course, no matter what your inter-
ests are, Nashville has a little something 
for every visitor — from the lively music 
scene to outstanding restaurants, professional sporting 
events, highly ranked academic institutions, and diverse 
cultural and architectural attractions.

Today’s “must-see” session is a panel discussion begin-
ning at 8:30 a.m. in the Grand Ballroom East that will 
offer updates on satellite-based navigation systems. Led 
by MITRE Corporation’s John Betz, the panel will cover 
GPS by Col. William Cooley, the recently installed com-
mander of the GPS Directorate; GLONASS by Dr. Sergey 
Revnivykh, Russian Federal Space Agency; Galileo, with 
a report by Eric Châtre, head of sector, Exploitation and 
Service, Directorate General for Industry and Enterprise 
European Commission, Belgium; BeiDou by Mr. Qiao 
Hua Huang, deputy director of the BeiDou Program 
Office, China; and QZSS, presented by Mr. Yoshiyuki 
Murai, executive director, Promotion of QZSS Utilization 
Quasi-Zenith Satellite System Services, Inc., Japan.

Another panel that should attract a lot of interest is 
one beginning this afternoon at 1:45 p.m. on IP Poli-
cies Related to GNSS. David Turner, U.S. Department 
of State (GPS), and Giancarlo Caratti, head of IPR and 
Technology Transfer with the European Commission’s 
Joint Research Center (Galileo), Belgium, will lead the 
session, which will feature representatives from BeiDou, 

the Indian National GNSS Program, the GNSS industry, 
as well as patent attorneys for licensing companies.

As the world’s largest commercial showcase of GNSS 
and complementary products and services, the ION 
GNSS exhibition draws companies and technology-
related organizations from around the globe. Many new 
exhibitors are appearing in the hall this year, which will 
be open today and Thursday. Luncheons will be served 
there both days, and tonight’s exhibitor-hosted reception 
(6–8 p.m.) is a networking highlight of the conference.

Music City, USA
Nashville is the largest metropolitan area in Tennessee, 
with a 2010 population of the nearly 1.6 million resi-
dents. Founded in 1779, the city was named for Francis 
Nash, a brigadier general from North Carolina in the 
Continental Army during the American Revolutionary 
War. 

Although Nashville’s music scene spans a variety of 
genres, it is best known for country music, with associat-
ed popular tourist sites including the Country Music Hall 
of Fame and Museum, Belcourt Theatre, and Ryman 
Auditorium. Local cuisine is similarly distinctive and 
southern in style.

The more GNSS practitioners and researchers push 
the boundaries of possibility, the more challenges 

they encounter.

That phenomenon in diverse forms was taken up by 
an international panel of speakers at Tuesday night’s 
plenary session with the theme, “Confronting Chal-

lenges.”
Speakers were Martin Ripple, CEO, Uber-

Dash Consulting Pty Ltd., Canada; Logan 
Scott, a consultant from Fort Collins, Colo-
rado; and Nunzio Gambale, CEO of Locata 
Corporation, Australia.

Ripple addressed the challenges of glob-
ally implementing automatic dependent 
surveillance–broadcast (ADS-B), a technol-
ogy for tracking aircraft that is part of the 
Federal Aviation Administration (FAA) 
Next Generation Air Transportation System 
(NextGen). Various global mandates for use 
of ADS-B in civil air space come into effect 
between 2013 and 2020. 

The technology holds out the promise of 
a range of benefits to the aviation commu-
nity. For pilots and individual aircraft, ADS-B 
could make for more efficient operations 
through such things as flexible routing and 
shorter trail separation between airplanes, 

improved situational awareness of traffic and terrain, 
and better taxi guidance and runway incursion alerts.

At the system level, ADS-B is part of a shift in air 
traffic management (ATM) from a centralized, ground-
based system to a decentralized network. It will lead to 
increased situational awareness and improved surveil-
lance, including filling in the gaps suffered by radar-
only ATM. Reduced separation standards and routing 
flexibility are expected to increase overall system capac-
ity, Ripple said, and improve short-term alerts potential 
conflicts among aircraft.

For more than five years, Ripple served as the 
Melbourne-based managing director of air operations 
for Thales Australia. In 2008 Australia became the first 
nation to establish countrywide ADS-B coverage.

Ripple cited a long list of challenges facing the com-
mercial aviation industry as it implements ADS-B, he 
said. These include a long timeline for defining global 
standards and requirements, with lack of uniformity 
among standards and some requirements still being 
immature, as well as the reality that system-wide benefits 
can only be achieved with high adoption rates, both 
domestically and internationally. 

Plenary Speakers (from left): Logan Scott, Consultant; Martin Ripple, UberDash 
Consulting, Canada; and Nunzio Gambale, Locata, Australia

Nashville skyline taken from east bank of Cumberland River (Wikimedia Commons)

Air Force Maj. Don Schofield leads more 
than 60 musicians from the Band of the Air 
Force Reserve and Air Force Strings during 
the 2008 “Holiday Notes from Home” 
concert recorded in 2008 at the Grand 
Ole Opry House in Nashville. The annual 
concert is a tribute to military men and 
women serving around the world. Schofield 
is the Band of the Air Force Reserve 
commander. (Department of Defense photo)
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ExELIS offERS JAMMER dETECTIoN
Exelis (Booth #719) is presenting its Signal Sentry 
1000 is a proprietary product that detects and 
locates intentional and unintentional GPS jamming 
signals. The product is designed to help protect 
critical infrastructure and to deliver intelligence to 
law enforcement that depend upon GPS availability. 
Signal Sentry 1000 leverages GNSS signal domain 
knowledge and is based upon patented technology 
that implements commercially available GPS receiver 
and computer server/data technology. Threat-detection sensors are strategically located 
around areas of critical infrastructure, such as shipping ports, utilities and government 
facilities to automatically sense and locate any intentional or unintentional GPS jamming 
source. Should a threat be detected, users of the system would receive accurate location 
information and actionable intelligence in order to determine a mitigation plan. Exelis 
has built the navigation payload on  every GPS satellite. 
 
CRI INTRoduCES ITS NAV 100  
fAMILy of NAVIGATIoN SoLuTIoNS
Consolidated Resource Imaging (Booth 726) 
is introducing the NAV 100 line of navigation 
solutions at ION GNSS+ 2013. A strapdown inertial 
system that can use reference measurements to an 
alignment Kalman filter from GPS, magnetometer, 
or speedometer, is designed to provide customer 
access to a highly accurate navigation solution that 
can either use the built in MEMS sensors and GPS 
or interface to the customer specific IMU and GPS. 
Larry Stimac, navigation SME & systems engineer, will present his paper, “CRI Introduces 
the CRI NAV 100,” at 4 p.m. on Thursday. Mr. Stimac and Dr. Gregg Wildes, CRI senior 
program manager, will be available at the CRI exhibit booth to discuss the product and 
the company’s wide-area surveillance expertise in navigation, ISR system development/
integration/test, airborne imagery stabilization, and other operations for use in the most 
challenging global environments. 

IfEN NAV-x-NCS SIMuLAToR AddS BEIdou CApABILITy
IFEN (Island Booth H) has announced the release of software update V.1.9 for 
its NavX-NCS GNSS multifrequency simulator product line. Leveraging new features 
and functionalities, users have the flexibility to support a wide range of constellations, 
frequencies, and channels for research and development of GNSS safety and professional 
applications, as well as system integration and production testing of mass market 
applications. A key new enhancement to the NavX-NCS solution is comprehensive 
support of China’s BeiDou-2 navigation satellite system. By enabling real-time simulation 
of second-generation BeiDou-2 satellite signals, NavX-NCS expands a user’s GNSS signal 
capability beyond GPS, Galileo, GLONASS, and SBAS constellations.
 
SENSoNoR INTRoduCES TACTICAL-
GRAdE MEMS IMu
Sensonor (Booth 422) will present its new tactical 
grade inertial measurement unit STIM300. According to 
the company, this is the smallest, lightest, and highest 
performing non-GPS-aided commercial MEMS IMU in 
the market. Sensonor says the STIM300 offers 0.5°/h 
gyro bias instability, 0.15°/√h angular random walk, 
10°/h gyro bias error over temperature gradients, 
0.05mg accelerometer bias instability, and axis 
misalignment of 1mrad. The weight is <0,12 lbs (55g) 
and volume is <2 cu. in. (33cm3). Now in regular production, the STIM300 is an ITAR-
free solution for systems that only had fiber-optic gyros (FOGs) as an alternative when 
reaching for the performance level that Sensonor’s product can offer. 
 
NEw LABSAT3 SIMuLAToR 
dEBuTS AT IoN GNSS+ 2013
Breaking cover for the first time is the 
LabSat3, the latest product in the popular 
range of LabSat (Booth 711) GNSS 
simulators from Racelogic. According to 
the company, the LabSat3 is a low-cost, 
standalone, battery powered, multi-
constellation, RF record-and-replay device, 
designed for repeatable and realistic testing 
of GNSS devices. The one-box solution enables LabSat3 to gather real world data in 
many places previously out of reach of conventional RF recorders. In addition to GNSS 
signals, LabSat can also capture and replay additional channels data such as CAN, RS232, 
or even inertial signals. 

SBG SySTEMS LAuNCHES 
INS/RTK GNSS foR LANd 
AppLICATIoNS
SBG Systems (Booth 519/521) has 
released the Ekinox Land Solution,combining 
an inertial navigation system with odometer 
and an GNSS RTK reference station 
to provide smooth positioning in land 
applications, even during GPS outages. 
The Ekinox Land Solution is an integrated 
package derived from the Ekinox Series, a 
range of inertial navigation systems based 
on MEMS technology. Mounted on a vehicle, 
Ekinox Land Solution provides real-time roll, 
pitch, and true heading (0.05° accuracy) while 
delivering a smooth position (2 cm). Data is output at 200 Hz and recorded in a 8 GB 
data logger. A post-processing software is offered to increase attitude accuracy (up to 
0.02°). 

Random fixes NEW PRODUCT ANNOUNCEMENTS
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Boeing Features PNT Innovations at ION 2013
Boeing solutions and innovations in position, navigation 
and timing (PNT) are on display at the company’s exhibit 
(Island Booth K), including the GPS IIF space vehicle that 
is replenishing and modernizing the on-orbit GPS constel-
lation, Boeing timing and geolocation technology featuring 
the High Integrity GPS handset, the Combat Survivor Evader 
Locator (CSEL) handheld search and rescue radio for the 
U.S. Air Force, and the Geospatial Communications Radio 
(GEOCOM) being developed by Boeing subsidiary Argon 
ST. Argon ST Systems Engineer Dan Weigand is presenting 
a paper, “GEOCOM Mobile Positioning System,” during the 
Indoor Navigation and Timing session on Wednesday morn-
ing and will be in the Boeing booth afterwards to answer 
questions and address the topic further. GEOCOM will 
deliver accurate position reports for personnel in virtually 
any environment: urban, indoor, and underground. 

 

See BeiDou + GPS + GLONASS . . . at Spirent Exhibit
A lot has happened in relation to multi-GNSS since last year’s ION GNSS conference. As 
well as GLONASS becoming much more widely adopted in consumer devices, the BeiDou 
signal interface control document (ICD) release at the very end of last year has prompted 
a flurry of activity from receiver developers and test system vendors. At ION today, Spirent 
(Island Booth F) is showing live receiver tracking of both simulated multi-GNSS and also 
recorded samples of GPS L1, GLONASS L 1 and BeiDou B1. Visit the Spirent booth in the 
exhibit hall to see the demos and for more information. 
 

Telecaster Guitar Up for Grabs in Booth 116
Got the urge to sling notes likes a Nashville country star? Come by GPS 
World’s exhibit (Booth 116–118) for a look at the brand new Fender 
Telecaster electric guitar — first prize in a random drawing of cor-
rect answers in a GNSS Trivia Contest. At 3:45 p.m. Thursday in the 
GPS World booth, during the afternoon coffee break, one winner 
will be drawn at random from a bin of correct answers and another 
of incorrect answers. Winner from the first bin gets the Telecaster 
guitar; winner from the second bin gets two tickets to GPS World’s 
Leadership Dinner on Thursday evening. All players must complete 
a subscription form to qualify for a free subscription to GPS World 
magazine, or one of eight different email newsletters, in order to 
play the Trivia Game. 

For students of the American Civil War, 
important sites include those associated with 
the Battle of Nashville, the Battle of Frank-
lin, and the Battle of Stones River. Several 
well-preserved antebellum plantation houses 
can be viewed in the area, such as Belle 
Meade Plantation, Belmont Mansion, and 
Carnton plantation in nearby Franklin. 

Attendees should expect a balmy stay in 
the city with temperatures during the day in 
the upper 80s (30s Celsius) and a chance of 
scattered thunderstorms late in the week.

So, take some time and explore Nashville 
— soak in its rich sights, sounds, and flavors.

About Your Hosts
Since its founding at the time of the first 
ION GPS meeting in Colorado Springs, 
Colorado, in 1987, the Satellite Division has 
grown into the ION’s most active division. 
The ION GNSS+ conference series have 
drawn worldwide attention, attendance, and 
recognition as the forum for announcing 

Ryman Auditorium, original home of the 
Grand Ole Opry (Wikimedia Commons)

new policy and technology developments 
and applications of global navigation satel-
lite systems. No other conference so aptly 
illustrates the breadth and depth of GNSS 
technology or the growth and vitality of the 
marketplace.

ION GNSS+ 2013 Program Committee
General Chair: Dr. Jade Morton, Miami 
University (Ohio); Program Chair: Mr. 
Douglas Taggart, Overlook Systems Tech-
nologies; ION President: Patricia Doherty, 
Boston College; Technical Chairs: Dr. José 
Ángel Ávila Rodríguez, ESA/ESTEC, The 
Netherlands; Dr. Seebany Datta-Barua, Illi-
nois Institute of Technology; Dr. Thomas 
Powell, The Aerospace Corporation; Dr. 
Jason Rife, Tufts University; Dr. Oliver 
Montenbruck, German Aerospace Center 
(DLR), Germany; Dr. Todd Humphreys, 
The University of Texas at Austin; Mr. 
Logan Scott, LS Consulting; and Tutorials 
Chair: Dr. John Raquet, Air Force Institute 
of Technology.

Satellite Division Officers
Chair: Dr. Jade Morton, Miami Univer-
sity (Ohio); Vice Chair: Dr. John Betz, 
The MITRE Corporation; Secretary: Dr. 
Anthea Coster, MIT Haystack Observatory; 
Treasurer: Dr. Mark Petovello, University 
of Calgary; Pacific Technical Advisor: Dr. 
Yuanxi Yang, China National Admin of 
GNSS & Appl.; European Technical Advi-
sor: Dr. José Ángel Ávila Rodríguez, ESA/
ESTEC, The Netherlands; Immediate Past 
Chair: Dr. John Raquet, Air Force Institute 
of Technology; Galileo Advisor: Dr. Eric 
Châtre, European Commission, Belgium; 
COMPASS Advisor: Dr. Xiancheng Ding, 
China BeiDou Management Office, COM-
PASS Program, China; QZSS Advisor: Mr. 
Hiroyuki Noda, Office of National Space 
Policy, Japan.

GPS IIF-5 satellite at the 
Cape Canaveral
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W E D N E S D A Y
AT – A – G L A N C E

REGISTRATION OPEN  
8:00 a.m. – 12:15 p.m.  
& 1:45 p.m. – 5:00 p.m. 

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

PANEL DISCUSSION —  
PROGRAM UPDATES:  
Grand Ballroom East 
Renaissance Nashville Hotel

EXHIBIT HALL OPENS 
10:00 a.m. – 6:00 p.m.

EXHIBITOR DEMONSTRATIONS 
Exhibit Hall

Spirent Federal Systems 
11:00 a.m. – 11:45 a.m. 
 
IFEN GmbH 
1:00 p.m. – 1:45 p.m. 
 
Trimble 
2:00 p.m. – 2:45 p.m.

INFORMAL LUNCHEON  
Exhibit Hall 
12:15 p.m. – 1:15 p.m.

This event is included with any type of 
registration. Enjoy lunch with colleagues  
and new acquaintances.

FREE TIME IN EXHIBIT HALL 
1:15 p.m. – 1:45 p.m.

AFTERNOON SESSIONS BEGIN 
1:45 p.m. – 5:30 p.m.

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

EXHIBITOR HOSTED RECEPTION  
Exhibit Hall 
6:00 p.m. – 8:00 p.m.  
Join this year’s exhibitors as they host a social 
evening of information and cuisine. All exhibit 
booths will be open. Take this opportunity  
to review developments in GNSS technology, 
talk shop, get the specifics directly from the 
vendors, and learn about what has been hap-
pening in the GNSS marketplace during the 
past year. This event is included with any type 
of registration. Spouses and traveling com-
panions 21 and older are welcome.

Plenary, continued from page 1

pRoGRAM CHANGES 

Session A1: Paper #8 by Limpach, 
cancelled. Replaced with Alternate #1 
by Lin.

Session C1: Paper #7 Sabatini, 
cancelled. Replaced with Alternate #1 
by Duan

Session B2: Alternate #1 by 
Fernandez, cancelled

Session D2: Paper #7 by Kovach, 
cancelled. Replaced with Alternate # 1 
by Shaw

Alternate #3 by Dafesh, cancelled

Session F2: Paper #3 by Xie, cancelled. 
Replaced with Alternate #1 by Xu

Industry “inertia” is another contribut-
ing factor, because the business case (fuel 
savings) for migrating to ADS-B is not 
obvious to airlines that are steadily becom-
ing more focused on financial operations. 
Moreover, general aviation was, at first, 
“very much opposed” to the mandate 
because of cost/benefit considerations.

Competing technologies also compli-
cate the adoption of ADS-B. For example, 
required navigation performance (RNP) 
equipage imposing operational constraints 
based on on-board instrumentation pro-
vides similar information while “ADS-B 
only leads to incremental benefits,” Ripple 
said. Another competing technology is 
automatic dependent surveillance–con-
tract (ADS-C), a new oceanic air traffic 
control procedure that employs existing 
aircraft instrumentation and air traffic 
control (ATC) capabilities to allow more 
oceanic flights to achieve their preferred 
vertical profiles in areas where ADS-B sig-
nals do not work reliably. 

Industry capacity to retrofit avionics 
is limited, and achieving the full benefits 
of ADS-B requires strong coordination 
between ATC procedures and aviation 
users across national borders.

Moreover, the FAA technology imple-
mentation record shows that the agency 
“punishes early adopters,” Ripple said, cit-
ing industry’s experiences with the Future 
Air Navigation System (FANS) and the 
Controller-Pilot Data Link Communica-
tions (CPDLC) mandates.

Ripple left the plenary audience with 
the following question: “Given the accel-
eration of technological innovation, how 
can the aviation community introduce 
new technology more efficiently?”

Among the possible methods for doing 
so, he suggested incentivizing early adopt-
ers, punishing technology late-comers, 
expediting the definition of standards to 
remove uncertainty, and complete roll-
out of infrastructure first to provide value 
early on. 

Message to García
Scott used the experience of Capt. 
Andrew Rowan, an American Army offi-
cer who served as the liaison between the 
United States and Cuban rebels during 
the Spanish American War, to introduce 
his effort to define the “gold standard for 
navigation.”

In his mission to reach General Calixto 
García, the leader of the rebels operating 
at an unknown location in Cuba’s Oriente 
Mountains, Rowan faced “a hostile envi-
ronment with significant uncertainties.” 
The navigation tools and resources that 
the captain carried with him had to deal 
with comparable challenges as modern 
technologies.

Today, however, a fundamental para-
digm shift is occurring, Scott argued: 
navigation is becoming a “distributed, 
crowd-sourced function.” This involves 
such things as establishing routes and des-
tinations based on meta data (e.g., traffic 
congestion, parking availability), and col-
laborative/cooperative navigation. 

But this paradigm shit brings with it a 
need for improved trust models in which 
situational awareness is a key first step and 
availability and access to a mix of data, 
technologies, signals, and devices. “The 
gold standard will be a system of systems, 
not a particular system,” he said. “Differ-
ent systems shine in different environ-
ments.”

Scott covered the familiar threats of 
interference, jamming, and spoofing, 
and endorsed the need to diversify the 
resource base. But his strongest focus was 
on the issue of authenticating positions 
and the signal sources that generate them.

Location needs to be “provable” for 
such applications as restricting the loca-
tion from where commands and software 
originate, establish position history of 
containerized cargo, verify aircraft location 
reporting, and “geofence” access to sensi-
tive data.

Scott suggested that cloud-sourced serv-
ers might provide “geofiltered” tactical 
updates, maps, and imagery based on role 
assigned to them in an application. Sub-
stantial IP investments need protection, 
he added. Users in a networked environ-
ment should ask, for example, “Are you an 
authorized printer at an authorized loca-
tion? If not, don’t release the CAD file!”

Scott introduced several characteristics 
for what he called a “gold” positioning, 
navigation and timing (PNT) device that:

  •   is network-connected to myriad data 
streams;

  •   makes dynamic and adaptive use of 
signals depending on environmental 
factors, that is, it has “full spectrum 
situational awareness;

  •   provides integrity within the applica-
tion context;

  •   knows the required accuracy and 
intended application;

  •  resists manipulation; and
  •   is self-protecting and offers trustworthy 

reporting.

A Complementary PNT Capability
In introducing his company, Gambale out-
lined some of the challenges to GNSS that 
Locata’s product and technology develop-
ment sought to solve.

He identified five main challenges, 
especially in providing robust PNT for 
modern applications and in environments 
not anticipated when the system was 
designed 40 years ago: use of extremely 
weak satellite signals that are easy to block, 
jam, spoof, or accidentally interfere with; 
unsecured civilian signals lacking encryp-
tion or authentication; no guarantee of 
signal availability — “you get what you 
get”; the long period of time required to 
modernize the space and ground infra-
structure; and the space-based aspect of 
the signal generation, which makes GNSS 
systems expensive to build and maintain.

If you have a YELLOW ION GNSS+ 2013 registration badge, you’re 
probably not currently a member of The Institute of Navigation (ION). 

This is your chance to JOIN The Institute of Navigation at a reduced rate! 
If you have a YELLOW registration badge and you registered to attend 
ION GNSS+ 2013 as a non-member, you are eligible for the SPECIAL 
MEMBERSHIP OFFER – you can join the 
Institute of Navigation for just $15 ($35 outside 
the U.S.) 

Plus, if you JOIN ION OR RENEW YOUR ION 
MEMBERSHIP during ION GNSS+ 2013, you 
will get to play the new ION Plinko game.

To JOIN OR RENEW:  
1) Go to the registration desk and complete       
the membership or renewal form, then,  
2) go to the ION Membership Booth 
in the Exhibit Hall and play Plinko. 

This is the best opportunity to join ION at a great price.

 

ION GNSS+ 2013 Membership Special 

JOIN ION OR RENEW YOUR 
ION MEMBERSHIP AND PLAY 
THE NEW ION PLINKO GAME!

But “the greatest problems GNSS faces 
are now caused by its spectacular success,” 
Gambale said, citing users’ and institu-
tions’ increased dependency on GNSS as 
essential for the success of critical applica-
tions.

Outdoors, Gambale said, “GPS is 
positioning. All other methods are an 
‘also-ran.’” PNT indoors, however, is “a 
mess,” he said, with a multitude of tech-
nologies competing for space on mobile 
devices: Wi-Fi, vision-based camera sys-
tems, inertial, RF fingerprinting, pedom-
eters, pseudolites, ultrasound, magnetic 
field positioning, and many more. These 
represent mostly single-purpose develop-
ments never designed for positioning, he 
argued.

Locata technology is built around a 
local “constellation” of RF transceivers 
that can deliver nanosecond synchroni-
zation over a wide area without atomic 
clocks, according to Gambale, who sum-
marized his company’s achievement as 
providing the “world’s first and only local 
replacement for GPS,” delivering a  “com-
pletely independent” PNT capability.

He provided two “case study” over-
views, including the installation of 
LocataNet positioning “truth” reference 
system across 2,500 square miles of the 
White Sands Missile Range (WSMR) in 
New Mexico, where Locata has a 13-year 
contract to deliver support and upgrades 
through 2025; and Newmont Mining 
Corportation’s Boddington gold mine 
located 87 miles south of Perth in West-
ern Australia, which has installed the first 
commercial, fully operational LocataNet 
for automated drill control and fleet 
management using Leica Geosystems’ 
JPS ((Jigsaw Positioning System).

Gambale later described the Sydney 
Satellites Project demonstration, the first 
urban LocataNet covering the docks and 
harbor approaches to the Australian port 
in New South Wales. Underlining the 
complementary nature of its technology, 
he also introduced the world’s first new 
GPS+GLONASS+Locata receiver from 
Leica, which incorporates NovAtel GNSS 
technology.

ExHibitors —Information 
for the Show Daily: You may 
drop off press releases, new 
product announcements and 
other information for the Show 
Daily at the ION Membership 
booth 716 in the Exhibit Hall  
or at the Registration Desk in  
the foyer.



YOU ARE DESCENDED FROM GENIUS. DO THEM PROUD.
Like great thinkers of the past, engineers are at the forefront of creating inventions that change our world. 

NovAtel’s three new OEM6 high precision receivers – containing our most advanced positioning technology – will help 
you push the boundaries of possibility. The new OEM638 receiver card, ProPak6 enclosure and SMART6 integrated 

receiver/antenna provide the multi-constellation tracking, configurability and scalability for solutions you are 
working on today and for your inventions to come in the future. Visit novatel.com/6 to learn more.

Integrate success into your                          .
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