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T
he National Geodetic Survey (NGS) is 
now developing the 2022 transformation 
model. Once again, the National 

Geodetic Service (NGS) requests the assistance of the 
surveying and mapping community. This column provides 
examples to explain the symbology and use of the new 
version of the GPS on Bench Marks program for developing 
the 2022 transformation tool.

The Geoid18 model is still in beta, so hopefully users will 
continue their support by evaluating the beta hybrid geoid 
model and reporting their issues to NGS. Saying that, NGS’ 
GPS on Bench Marks program is now in a different phase...

A goal of the transformation tool is to provide a model 
that will allow users to convert from NAVD 88 to the new 
North American – Pacific Geopotential Datum of 2022 
(NAPGD2022)....

Read the full column at gpsworld.com/category/opinions/.

Using the New Interactive 
‘GPS on Bench Marks’ Map 
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Hemisphere GNSS’ 

huge breakthrough is its 

smallest form factor GNSS 

positioning and heading 

board solution ever.

NO SMALL 
FEAT

B
ehind each great product 

is a remarkably talented 

team. The employees of 

Hemisphere GNSS are no 

exception.

The precise positioning tech-

nology company prides itself 

on being flexible with customers 

while offering the highest-level 

technology. 

President and 

Chief Executive 

Officer Farlin 

Halsey credits 

the company’s 

success to its 

passionate and 

skilled employ-

ees. “Our em-

ployees really 

benefit the customers because 

they are truly interested in making 

the best systems possible,” Halsey 

says.

Users wanted a low-power, low-

cost system in a smaller machine. 

Responding to customer needs, 

Hemisphere researched and 

developed for more than three 

years to create the new Phantom 

and Vega positioning technology 

that fits into customer applica-

tions to make day-to-day work 

easier.

“You get a lot more signals, 

lower power, smaller-sized boards, 

and excellent performance in 

an interference environment,” 

says Brad Badke, chief scientist at 

Hemisphere, adding that smaller 

board sizes lead to a 

longer life for hand-

held devices.

Also, custom-

ers can look at 

the spectrum on a 

receiver and add 

filters to block inter-

ference.

“The ability to look 

at the spectrum is 

highly valuable. You get more for 

lower power than you’ve ever 

gotten in the past,” Badke says. 

“You’ve got a lot more capabil-

ity.”

Another key focus for the Hemi-

sphere team is to create solutions 

for today’s market and the future.

“Our Phantom and Vega series 

boards improve on our previous 

generations of hardware as they 

are based on our new Lyra II ASIC 

technology,” says Miles Ware, 

Hemisphere’s director of market-

ing. “Our new ASIC technology 

platforms allow our GNSS receiv-

ers to track all available and 

forthcoming GNSS signals, giving 

our users exceptional access to 

new technology.”

The company remains a top-tier 

GNSS provider as it continues to 

improve and develop technology 

with customers in mind.

“It’s the dedication our em-

ployees have 

not only to our 

technology, 

but actually 

understand-

ing what the 

customers 

do, what the 

customers 

are trying to 

achieve, and,” 

Halsey says, 

“what problem 

we are solving for them.”

SPONSORED CONTENT

FARLIN HALSEY 
PRESIDENT & CEO,  

HEMISPHERE GNSS

VEGA™ 28 GNSS COMPASS BOARD 
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Change + Commitment = Progress 
Our commitment to 
delivering timely, 
accurate, insightful 
GNSS/PNT intel has 

never wavered.
BY Tracy Cozzens

SENIOR EDITOR

A
s  G e o r g e  B e r n a r d 
Shaw said, “Progress 
is impossible without 
change.” Our industry 

is a great example of that. We have 
grown from a single GPS service 
to multiple GNSS constellations, 
to today’s increasing integration of 
GNSS solutions with other positioning, 
navigat ion and t iming (PNT) 
technologies.

Since its founding 30 years ago, 
GPS World also has been constantly 
adapting and advancing so we can 
better report on, and help shape, our 
brilliant GNSS/PNT industry. 

GPS World now includes expanded 
coverage of PNT solutions and related 
integration trends. We also dive deeper 
into GNSS/PNT developments through 
Q&As with leading industry suppliers, 
and we deliver more leading-edge 
application stories in high demand by 
our readers.

Other recent changes at GPS World 
revolve around our editorial staff. 
This month, we say goodbye to Alan 
Cameron, our editor-at-large, who 
served our media brand for 19 years. 
We wish Alan well.

Please join us in welcoming Diane 
Sofranec as GPS World’s staff editor. 

Diane brings with her more than 
30 years of experience writing and 
editing content for business-to-business 
magazines and digital media.

GPS World also is excited to welcome 
Matteo Luccio as a regular contributing 
editor. Luccio  possesses almost 20 years 
of experience as a writer and editor 
for GNSS and geospatial technology 
media. Luccio began his career in the 
industry in 2000, serving as managing 
editor of GPS World and Galileo’s World, 
then as editor of Earth Observation 
Magazine and GIS Monitor. Luccio 
earned a master’s degree from the 
Massachusetts Institute of Technology.

In 2020, Luccio will pen GPS World 
cover stories detailing trends and 
new solutions in receivers, antennas, 
simulators and PNT technologies,  
as well as monthly secondary features 
on wide-ranging topics.

During the evolution of GPS World 
over the past 30 years, one thing has 
remained constant: Our commitment 
to delivering timely, accurate, insightful 
GNSS/PNT intel has never wavered. 
Our stable of staff editors and regular 
contributors collectively possesses 
200 years of GNSS/PNT experience, 
and our audited audience reach tops 
237,000 across all media platforms. 

We’re excited to continue to serve 
you, our family of loyal readers and 
marketing partners, for decades to 
come. Together, we remain committed 
to  advancing  our  know le dge , 
organizations, profession and world. 

You can reach Cozzens at tcozzens@
northcoastmedia.net or 541-255-3334.Matteo LuccioDiane Sofranec
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T
he U.S. Air Force’s second next-generation 
GPS III satellite responded to commands 
two hours after its successful launch on 
Aug. 22. The satellite, nicknamed “Magel-
lan,” was launched from Cape Canaveral 
Air Force at 9:06 a.m. ET.

Air Force and Lockheed Martin engineers at Lockheed 
Martin’s Launch & Checkout Facility near Denver had 
full control of GPS III Space Vehicle 02 after the satel-
lite’s separation from its United Launch Alliance (ULA) 
Delta IV rocket booster. The satellite is being commanded 
using elements of the GPS Next Generation Operational 
Control System (OCX) Block 0. 

Once in orbit, the satellite deployed its solar arrays 
and antennas, and Lockheed began on-orbit checkout 
and tests. Testing includes extensive signals testing with 
an advanced navigation payload provided by L3Harris.

Advanced Payload. The first GPS III satellite launched in 
December 2018 and its navigation payload has performed 
beyond expectations on orbit during pre-operational 
testing, according to L3Harris.

The GPS III navigation payload features a mission data 
unit (MDU) with a unique 70-percent digital design that 
links atomic clocks, radiation-hardened processors and 
powerful transmitters — enabling signals three times 

ARussian law approved July 26 
sets forth cooperation between 

Russia and China on using GLONASS 
and BeiDou for peaceful purposes.

According to  the RosCosmos 
website,  the law was approved 
at  a  meet ing  of  the  Counci l  of 
Federation of the Federal Assembly 
of the Russian Federation. The law is 
officially named, ÒOn ratification of the 
agreement between the Government 
of the Russian Federation and the 
Government of the PeopleÕs Republic 
of China on cooperation in the use of 

GLONASS and Beidou global navigation 
sate l l i te  systems for  peaceful 
purposes.Ó

An intergovernmental agreement 
was signed on Nov. 7, 2018, in Beijing 
during the 23rd regular meeting of 
the heads of government of Russia 
and China. The agreement creates 
an institutional and legal framework 
for cooperation in the development 
and manufacture of civil navigation 
equipment using GLONASS and BeiDou 
systems.

It also establishes cooperation in 

the development of Russian-Chinese 
standards for the application of 
navigation technologies using both 
systems Ñ in particular, standards for 
the control and management of traffic 
flows across the Russian-Chinese 
border. The border is 4,200 kilometers 
(2,615.5 miles) long Ñ the worldÕs 
sixth-longest international border.

Under the agreement, the two 
countries plan to place in their own 
countries measuring stations for the 
other countryÕs GNSS, on a reciprocal 
basis. 

Second GPS III Satellite Launched

Russia Passes Law on GLONASS-BeiDou Cooperation

See Second GPS III page 10. >>

Photo: United Launch Alliance 
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G
alileo is on the march with a new 
generation of satellites bearing 
improved atomic clocks. The 

first of the Batch 3 navigation payloads 
was delivered in June by Surrey Satellite 
Technology (SSTL) in the UK to OHB 
System AG in Bremen, Germany.

SSTL’s payload for Batch 3 is a 
recurrent build of the existing Full 
Operational Capability (FOC) payload, 
with an evolution of the atomic 
clocks to incorporate advances made 
under the European GNSS Evolution 
Programme. 

The earlier SSTL Galileo FOC 
payload comprised different units 
including European-sourced atomic 

clocks, navigation signal generators, 
high power traveling wave tube 
amplifiers and antennas.

The new payload will be integrated 
aboard the satellite platform Galileo 
FOC FM23, with the first satellite of 
this series named Patrick in honor of 
the winner of a drawing competition. 
Payload integration will be followed 
by a series of comprehensive test 
activities. 

Patrick and its next youngest sibling 
satellite of this series are scheduled to 
be ready for launch in autumn 2020.

“We are looking forward to this 
first ‘marriage’ of a Batch 3 payload 
and platform and are ready to start 

Patrick’s test sequence soon,” said Lars 
Peters from OHB System AG. OHB is 
in charge of Assembly Integration and 
Test for the satellites at 11 production 
islands, where one satellite is completed 
every five weeks.

“The ambitious schedule means 
that, looking forward, reserve satellites 
will be available both in orbit and on 
the ground,” said Wolfgang Paetsch, 
member of the OHB System AG 
Management Board responsible for 
navigation, Earth observation and 
science.

Paetsch received a PNT Leadership 
Award from GPS World magazine in 
2017. At that time, Paul Verhoef of 
ESA, accepting on behalf of Paetsch, 
stated: “Of course we are waiting a 
bit to see what the real lifetime of the 
satellites is going to be. We don’t know 
that yet but we will find out in the next 
couple of years. Obviously there is a lot 
of pressure for further innovation, for 
further improvements. 

“The user community over the 
last couple of years has become more 
outspoken about what they want 
and what they expect, which is nice. 
Obviously we need to take care of the 
legacy users, and we are having to see 
what new technology would allow us 
to do.”

OHB System AG has contracted to 
deliver a further 12 Batch-3 Galileo 
satellites, bringing to 34 the number 
of Galileo satellites being supplied by 
the SSTL-OHB partnership. Of these, 
14 are already in orbit. 

Photo: ESA

Galileo Gets Evolved Clocks 
with Batch 3 Payloads

Satellite Patrick, the first of GalileoÕs Batch 3, will eventually travel from OHB to ESAÕs 
ESTEC technical centre (shown here) in Noordwijk, the Netherlands, for rigorous testing in 
simulated space conditions. 

more accurate than those on current GPS satellites. 
The payload also boosts signal power, which increases 
jamming resistance by eight times and helps extend the 
satellite’s lifespan.

In 2017, L3Harris announced that it completed 
development of an even more-powerful, fully digital 
MDU for the Air Force’s GPS III Follow On (GPS IIIF) 
program. The new GPS IIIF payload design will further 

enhance the satellite’s capabilities and performance.
Next Up: GPS III SV03. GPS III SV01’s performance 

exceeded expectations during testing, according to 
Lockheed Martin. All on-orbit check-out and test activities 
were completed July 12, and the satellite is expected to be 
handed over to the Air Force later this year.

On May 27, the Air Force declared the GPS III SV03 
Available for Launch (AFL) and had the company place it 
into storage waiting for a launch date, which is tentatively 
planned for early fall. GPS III SV04-08 are now in various 
stages of assembly and test. 

SECOND GPS III
<< Continued from page 8.
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Systron Donner Inertial, is one of the largest 
inertial navigation providers in the industry, 
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FOGs and three-axis IMUs and INS, along 
with Systron Donner’s world-leading quartz-
based MEMS Gyros, Accelerometers, IMUs 
and GPS/INS products, deliver higher 
performance with lower Cost, Size, Weight, 
and Power (CSWaP) than competing 
products.
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transforming navigation worldwide with 
leading-edge products, expert application 
support and technology guidance.
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LIDAR

M
others Against Drunk Driving 
(MADD) has partnered with 
Velodyne Lidar, a provider of 

real-time 3D perception systems for 
a range of commercial applications, 
including autonomous vehicles. The 
initiative includes a website on the 
safety benefits of autonomous vehicle 
technology (see velodynelidar.com/
madd-partnership.html) and an 
October conference on autonomous 
safety.

“We have learned that technology 
is essential to getting us to our goal of 
zero deaths caused by drunk driving,” 
said MADD President Helen Witty. 
“Autonomous vehicle technology holds 
the incredible promise of helping us 
eliminate drunk driving.”

Marta Hall, Velodyne Lidar’s president 
and  chief business development officer,  
added, “Our goal is to design, develop 
and mass-produce lower cost lidar sold 
for every model of car and truck.” 

The two organizations partnered 

in 2018 to create the website with 
information on how autonomous 
vehicles can help prevent roadway 
collisions. The site explains the basics 
of autonomous driving in easy-to-
understand language for all audiences. 
Content modules include “Lidar 101,” 
explaining how lidar sensor technology 
is an essential component of self-driving 
vehicles. 

“The promise of safe, self-driving cars 
is very exciting, particularly for those of 
us who have seen the devastation that 
impaired driving and human error can 

bring,” said former MADD President 
Colleen Sheehey-Church. 

Puck Sensor. The Velodyne Alpha 
Puck is a lidar sensor specifically 
made for autonomous driving and 
advanced vehicle safety at highway 
speeds. In a session at July’s Automated 

Vehicle Symposium, company speakers 
presented “High-Definition 3D Lidars: 
An Integral Part of Future Autonomous 

Driving,” including use cases that have 
proven elusive for solutions based on 
camera and radar; and “State of Solid-
State 3D Lidar,” a technical presentation 
on application-specific integrated 
circuits (ASICs). 

“Core lidar electronics are moving 
from a printed circuit board to an ASIC, 
which provides advantages such as 
higher density, lower cost and improved 
reliability,” said UAV and Robotics 
Business Manager Frank Bertini. “The 
trend roughly follows Moore’s Law, 
leading to dramatic decreases in size, 
weight and cost over relatively short 
time periods.” 

Autonomy Can Reduce Road Fatalities

A 3D lidar sensor such as the Velodyne Alpha Puck can deliver information to help enable 
vehicle autonomy and advanced driver-assistance systems.

Im
age: Velodyne

Autonomous vehicle technology holds the  
incredible promise of helping us  

eliminate drunk driving.

WORLD SAFETY SUMMIT ON AUTONOMOUS TECHNOLOGY

Levi’s Stadium in Santa Clara, California  |  October 2, 2019 
See velodynelidar.com/safety-summit.html

The summit is designed to advance understanding of the safety benefits 
that can be achieved with autonomous vehicle technology. It is designed 
for business, government, public safety and community leaders. Attendees 
will have the opportunity to ride in autonomous vehicles.
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1. VEHICLE TRACKER 
USES U-BLOX TO DETECT PANIC BREAKING

Arvento’s imt.x1 has a six-axis gyro sensor 
that can sense three-dimensional move-
ment caused by emergency acceleration, 
panic braking and directional yaw and 
drift. With connectivity options including 
dual CANBus and Bluetooth, the system is 
eCall compatible and captures and provides 
data for accident analysis and other vehicle 
tracking functions. The system also uses 
the next-generation powerful Arm-based 
microcontroller. The system’s high posi-
tion sensitivity and accuracy are based on 
integration of u-blox’s 2G, 4G and 5G-ready 
cellular modules as well as GNSS modules. 

Arvento, arvento.com; u-blox, u-blox.com

2. DUAL-BAND GNSS MODULE
PROVIDES MASS-MARKET POSITIONING 

The compact LC79D module features 
concurrent multi-constellation GNSS re-
ceivers on dual GNSS bands. It uses L1 and 
L5 for GPS, Galileo and QZSS, L1 band for 
GLONASS and BeiDou, and L5 band for 
IRNSS. It can generally increase the number 
of visible satellites, significantly improve 
positioning drifting when driving in urban 
canyons and enhance positioning accu-
racy. Embedded with a low-noise amplifier 
(LNA) and multi-tone active interference, 
the module provides high sensitivity and 
reliable anti-jamming capability, ensuring 
exceptional acquisition and tracking even 
in weak signal areas.  
Quectel Wireless Solutions, quectel.com 

3. DEVELOPMENT KIT
FOR TESTING AND INTERATING MOSAIC

The mosaic development kit helps integrate 
mosaic into an existing system. Mosaic is 
a compact high-precision multi-frequency 
GPS/GNSS module that brings precision 
and reliability of high-end multi-frequency 
GNSS to mass-market applications. Its light 
weight and low power consumption makes 
mosaic suitable for robotics, automation, 
telematics and wearables. The kit sup-
ports connectivity through internet, COM 
ports, USB 2.0 and an SD Card slot. Mosaic 
provides Advanced Interference Mitiga-
tion (AIM+); extensive corrections support 
for high-accuracy positioning;  integrity 
needed for safety-critical applications such 
as autonomous vehicles; and a 100-Hz 
update rate, suitable for robotics and fast-
moving vehicles. 
Septentrio, www.septentrio.com

4. MICRO INS
FOR DEFENSE, AVIATION, AERONAUTICS

The EN-2000 is the newest addition to the 
Emcore-Orion series of micro-inertial 
navigation (MINAV) systems. It is com-
pact and lightweight, weighing less than 7 
pounds, with very low power consumption 
of 10 watts. It can deliver twice the perfor-
mance of the EN-1000 with the same form 
factor. With its low size, weight and power 
(SWaP), the compact EN-2000 is suitable 
for unmanned aerial vehicles, unmanned 
underwater vehicles, unmanned ground ve-
hicles, manned aircraft, rotorcraft and dis-

mounted soldier applications. Its three-axis 
design uses a solid-state optical transceiver 
with advanced integrated optics, combined 
with new field programmable gate array 
(FPGA) electronics to deliver stand-alone 
aircraft-grade navigator performance at 
one-third the SWaP of legacy systems.
Emcore, emcore.com

5. M-CODE RECEIVER
SET FOR 2020 PRODUCTION DELIVERIES

The Miniature PLGR Engine – M-Code 
(MPE-M) GPS receiver is a small Type 
II form factor ground receiver, and in-
corporates the company’s recently certi-
fied Common GPS Module (CGM). As a 
drop-in replacement for the thousands of 
customers using Collins’ Miniature PLGR 
Engine-SAASM (MPE-S) GPS receiver, the 
new MPE-M technology provides 10 times 
stronger anti-jamming capabilities for the 
direct acquisition of GPS signals than its 
predecessor. The MPE-M receives the cur-
rent military Y-code GPS signal along M-
code. It provides warfighters with improved 
security and assured positioning, and it 
satisfies the U.S. government’s requirement 
for all military GPS equipment to be M-
code capable. It is designed for lightweight, 
ground-based applications such as radios, 
blue force trackers, targeting devices, vehi-
cle line-replaceable units (LRUs) and small 
unmanned aircraft. The MPE-M’s security 
certification makes the receiver eligible for 
export to U.S. allies through the Foreign 
Military Sales (FMS) program.
Collins Aerospace, www.utc.com 
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1. SOFTWARE RECEIVER
AVAILABLE WITH USAGE-BASED PLAN

The Catalyst software-defined GNSS re-
ceiver for Android phones and tablets is now 
available with a usage-based service plan: 
Trimble Catalyst On Demand. The new 
service plan meets the needs of industries 
and organizations that need a more flexible 
payment model. Organizations use Cata-
lyst to record positions, navigate to points, 
measure relative distance and create digital 
maps. Trimble Catalyst On Demand pro-
vides scalable access to real-time kinematic 
(RTK)-quality GNSS positioning using a 
pay-per-use hourly pricing model in addi-
tion to the current Catalyst monthly plans. 
The service also enables automated domain-
level email address access, which stream-
lines license allocation for organizations 
with a large number of users. (Pictured: 
Catalyst DA1 antenna).
Trimble, www.trimble.com

2. RUGGED TABLET
3D IMAGING AND BUILT-IN GNSS

The DT301X is designed for 3D mapping. 
Its Intel RealSense Depth camera provides 
real-time 3D imaging combined with a dual-
frequency GNSS module for real-time map-
ping and positioning. The digital images are 
better than high-definition standard, and 
are suitable for construction building infor-
mation management (BIM) graphics. The 
highly durable IP65 and MIL-STD-810G-

rated tablet in a slim case can be used in the 
field, office and vehicles. A bright 10.1-inch 
touchscreen provides indoor/outdoor view-
ing. The tablet includes long-range Blue-
tooth and 4G LTE mobile broadband for the 
latest in high-speed communications. An 
Intel 8th-generation Core i5 or i7 processor 
offers high performance while still being 
energy efficient.
DT Research, www.dtresearch.com

3. AIRBORNE LIDAR
MAPPER FOR WIDE-AREA, MOUNTAIN, 
URBAN AND CORRIDOR SURVEYS

The ALTM Galaxy PRIME wide-area lidar 
sensor offers collection efficiency, a small 
form factor and high-quality data sets that 
meet rigorous USGS lidar standards. It has 
a 6,000-meter above-ground-level (AGL) 
collection envelope and 1-MHz on-ground 
collection rate. Galaxy PRIME includes 
lidar technology enhancements to increase 
sensor performance and collection effi-
ciency, improve data quality, and simplify 
the collection process. It can be used either 
gyro-stabilized or fixed-mounted, one 
camera or six, and full waveform or discrete. 
PulseTRAK technology enables a continu-
ous operating envelope by eliminating data 
coverage gaps and irregular point density. 
Applications include wide-area mapping, 
urban mapping, natural resource manage-
ment, engineering, infrastructure modeling, 
and powerline and transportation corridors.
Teledyne Optech, teledyneoptech.com

4. IMAGING SENSOR
REAL-TIME 3D REALITY CAPTURE

The Leica BLK247 real-time reality-capture 
device uses sensor fusion technology to 
detect and report physical changes within 
a space. It is designed for continuous 3D 
reality capture, extending capabilities for 
safety and security applications. The sensor 
provides real-time situational awareness 
through edge computing and lidar-enabled 
change-detection technology. Using arti-
ficial intelligence, the BLK247 can tell the 
difference between still and moving ob-
jects — such as a person walking who leaves 
a suitcase behind — and identify security 
threats to provide real-time alerts. 
Hexagon, hexagon.com

5. SCIENTIFIC SOFTWARE
BETTER DATA INTERPRETATION

Version 15 of Grapher has new capabilities 
to improve the ability to model, analyze 
and interpret data as well as communicate 
the results. Grapher users can now access 
new Fit Curve, Axes and Statistical Plotting 
capabilities. Also, users are provided greater 
color customization functions in the latest 
release. Enhancements give Grapher users 
a more powerful ability to display and com-
municate the results of their work to others. 
The software provides 80 different 2D and 
3D plot types for analyzing and displaying 
scientific data.
Golden Software, goldensoftware.com 
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1. HEAVY-LIFT SCANNING UAV
READY FOR LONGER FLIGHTS

The Harris Aerial H4/H6 Hybrid mul-
ticopter is now offered as an integrated 
package with any Lidar USA scanning 
system. The Harris Hybrid can provide 
longer flights with lidar and industrial-
grade cameras. The Harris Hybrids use a 
small generator running on 95 or higher 
octane fuel to power the UAV for up to five 
hours.The H6 can carry an A-series high-
definition lidar system of 3 kg for 2.5 hours 
and a V-series of 5 kg up to 1.5 hours. For 
the lidar operator, this means most projects 
will require only one or two flights.
Lidar USA, www.lidarusa.com

2. COMMERCIAL DRONE
LONG DURATION FOR SENSITIVE TASKS

The US-1 was built with sensitive enter-
prise and government customers in mind. 
It was designed from the ground up in the 
United States with a battery-first approach 
to enable electric aircraft to compete with 
conventionally fueled incumbents. The 
US-1 runs on a secure open-source oper-
ating system by Auterion. It provides 78 
minutes of flight time and high-resolution 
optical and thermal cameras. US-1 UAVs 
have been deployed to fight fires, locate 
pipeline leaks, and track armed suspects. 
Impossible Aerospace, impossible.aero
Auterion, auterion.com

3. DRONE RESCUE SYSTEM
MEETS ASTM STANDARDS

The DRS-M600 reusable parachute safety 
solution, developed for DJI M600 and 
DJI M600 Pro, meets specifications of the 
ASTM F3322-18 standard. The success-
ful completion of the ASTM standard test 
makes it possible for the Federal Aviation 
Administration to issue permits for its 
use on drones over crowds. The ASTM 
F3322-18 standard is the first standard for 
parachute systems designed specifically for 
small UAVs. 
Drone Rescue Systems,  
www.dronerescue.com

1 3

1. GPS/COMM RADIO 
WAAS/SBAS WITH LPV APPROACHES

The GNS 355 GPS navigator with localizer 
performance with vertical (LPV) approach 
guidance gives pilots the benefits of 
WAAS/SBAS GPS guidance with a modern 
communications radio. Intended for Class 
I/II aircraft that weigh 6,000 lbs./2,721 
kg. or less, the GNC 355 is certified for 
more than 700 aircraft makes and models. 
Aircraft owners can incorporate the GNC 
355 into an existing avionics stack because 
of its standard 6.25-inch wide by 2-inch 
tall design. The responsive touchscreen 
display allows pilots to quickly access 
direct-to functionality, moving map, flight 
plan, nearest, procedures, waypoint and 
terrain pages and create customizable data 

fields and shortcuts for quick, one-touch 
access to important information. Fully 
WAAS/SBAS IFR-approach-capable, the 
GNC 355 gives pilots the benefit of flying 
LPV, as well as Area Navigation (RNAV) 
approaches. Many approaches offer 
vertical approach guidance as low as 200-
feet above ground level (AGL).
Garmin, Garmin.com

2. RTK INS PLATFORM
FOR AUTONOMOUS VEHICLES  
UNDER DEMANDING CONDITIONS

The Allystar INS Platform is a dual-
antenna, multi-frequency, multi-GNSS 
inertial navigation system (INS) that 
delivers accurate and reliable position, 
velocity and orientation. It combines high-

grade, six-axis, temperature-calibrated 
accelerometers and gyroscopes with a 
multi-frequency, multi-GNSS engine, 
the HD9300 series. The HD9300 is 
a dual-antenna chip-grade real-time 
kinematic (RTK) GNSS receiver for 
accurate positioning and heading. The 
Allystar INS platform contains an on-
board sensor-fusion filter, plus navigation 
and calibration algorithms for different 
dynamic motions of land vehicles. The 
Allystar OBD Data Adapter (v1.0) enables 
users to read and monitor various sensors 
built into cars, obtaining real-time vehicle 
speed and gear signals from the on-board 
diagnostics (OBD) interface, and then 
output AT (attention) commands by serial 
port or serial peripheral interface (SPI). 
Allystar, www.allystar.com  
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CASE STUDY
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3d reality 
capture of the 
HNTB headquarters in 
Kansas City, Missouri, 
in June 2018. 

Elevating 3D Visualization

HNTB Corp. is an employee-owned 
infrastructure firm serving public 
and private owners and contractors 
in architecture, construction and 
engineering. Their clients’ projects require 
high-resolution aerial imagery to ensure 
accuracy and life-like modeling.
Timeliness is also a factor as the team 

needs to create in-depth renderings in a 
relatively short amount of time. 
Using high-quality 2D aerial imagery 

and photo-realistic 3D cityscapes from 
Nearmap, HNTB has upped its game and 
is serving its customers even better.
With the implementation of Nearmap 

5.8Ð7.5-centimeter ground sample 
distance (GSD) aerial imagery, HNTB was 
able to implement an improved workflow. 
GSD aerial imagery is many times sharper 
than free satellite imagery.
For instance, oblique images are 

imported into a program such as 3ds Max 
to create a 3D point cloud. The point cloud 
can then be used to create a 3D mesh.
The imagery can be aligned to origin, 

trace and texture terrain, curbs, sidewalks 
and buildings. Lighting and shadows 
are matched to the exact time of day 
to create the most realistic rendering 
possible. When finished, the visualization 
technician can export it into AutoCAD for 
other engineering teams.
With photo-realistic, high-resolution 

visuals and models, HNTB now impresses 
its clients with accuracy and beauty, and 
can clearly showcase the overall impact 
of a project. 
HNTB’s use of Nearmap imagery 

allows them to:
¥ Locate. Using vertical imagery, team 
members become acquainted with 
the project site. This is especially 
useful when the project is out of state, 
minimizing the need for site visits.

¥ Process. Because the team has access 
to the same accurate, georeferenced 
data through Nearmap’s MapBrowser, 
they are able to view and compare 
historical with current imagery, see 
timestamps, and export the imagery 
with gridded tiles for better integration 
into 3ds Max.

¥ Integrate. By generating a digital 
surface model from the aerial imagery, 
HNTB professionals can detect 
variation in terrain, which helps them 
provide more precise estimates for the 
client. 
Nearmap serves more than 8,200 

organizations and businesses globally 
using small aircraft for image capture. 
The aerial mapping company provides 
high-quality imagery as a subscription 
service delivered through the cloud. In 
most areas, its photo maps are captured 
at least twice a year, with leaves both 
on and off the trees, to provide different 
views of locations in different seasons.
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Where the GNSS Industry is Heading

We bring you a full global 
perspective with this year’s 
State of the GNSS Industry 

Survey. Just over half our respondents 
work for companies or organizations 
headquartered in North America; 
15% are from Asia-based operations; 
roughly 10% each for enterprises in 

Europe and Latin America; slightly less for the Pacific region; and 
the rest of the replies scattered across Africa, the Middle East 
and Russia. Truly an international sampling!   

Demographics. For job titles, we drew in-depth data from: 
¥ owner/president/CEO, 21%
¥ engineer, 20%
¥ general, product or program manager, 19%
¥ other, mostly surveyors or GIS analysts, 18%
¥ researcher, 10%
¥ vice president, CTO, COO, CFO or similar, 6%
¥ sales and marketing, 5%

Sector. The intelligence in the following pages accumulated 
from these industry verticals:
¥ survey and high precision, 29%
¥ defense, security, government, 19%
¥ mapping, data acquisition/processing, GIS, 14%
¥ satellites, signals and simulation, 9%
¥ machine control, precision agriculture, or transportation 

(non-autonomous), 6%
¥ autonomous vehicles (air, ground or water), 5%
¥ wireless and consumer, 4%
¥ other, 13% 

ALAN CAMERON 
ED I T O R-AT- L A R G E 

GPS WORLD

INSIGHT PROVIDED BY ALL REGIONS, SECTORS AND JOB TITLES
Where do you see your efforts focusing 

primarily over the next decade?

What is the industry ÒIssue of the Year?Ó

Among the many benefits of modernized signals, 
which is the most important in your field of work?

What will be the core PNT technology 
10 years from now, in 2029?

56%  Multi-GNSS

2%  Wi-Fi

12%  
GPS

7%  Inertial7%  
Other

13%  Cell-tower 
positioning 3%  Terrestrial ranging

20%  
Geospatial software such 

as GIS (geographic 
information systems) 

and LBS (location-
based services)

15%  
Primarily on GPS

26%  
On PNT systems broadly (inertial, 

laser, lidar, hyperspectral, signals 
of opportunity, beacons, LEO 
constellations, and more)

39%  
Inclusive also of multiple 

GNSS: GLONASS, Galileo, BeiDou, 
various SBAS

7%  Position-based 
authentication for cybersecurity

9% Commercial 
multi-frequency 

receivers

11%  Adjacent 
band interference 
and/or other 
threats to the 
GNSS RF bands 

18%  
Unmanned autonomous 

vehicles (UAVs) 

18%  
New signal capabilities/interoperability

6%  
Constellation health

5%  
Unintentional jamming

12%  
Spoofing

4%  
Other

10%  
Intentional jamming

16%  
Reduced 

reliance on 
L1 C/A

7%  
Other 

4%  
Reduced cross correlation

28%  
Better multipath mitigation

5%  
Lower bit error rate for 

data decode

40%  
Improved signal 

strength
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The GNSS chip market worldwide is projected to grow 
by US$2.7 billion, guided by a compounded growth 
of 8%, to 2025, according to ResearchandMarkets. 
Other market reports cite Òhuge growthÓ and Òstrong 

developmentÓ in GNSS-related markets such as simulators, 
aviation and defense. We can count ourselves lucky Ñ or 
remarkably prescient Ñ to be part of such a robust industry, in 
such uncertain times.

The world conquest by smartphones, smart cities and 
the internet of things (IoT) will strongly support this market 
growth. Also on the horizon is the rising tide of GPS-enabled 
vehicles, putting automotive telematics on the road to 
assisted-driver and ultimately autonomous driving.

M&A. Meanwhile, the fast pace of mergers and acquisitions 
among manufacturers and integrators will strengthen the 
GNSS economy and propel it even higher. Such interactivity will 
bring higher revenue shares to key players as well as support 
overall profitability increases to come.

Accurate monitoring of operations and assets; the 
astonishing rise of drones to active roles in many industries; 
and the constant innovation and imagination churning out 
new products, solutions and augmented services Ñ all will 
consolidate the strength of our remarkable economy. The much-
heralded arrivals of BeiDou and Galileo fully upon the scene will 
only make the immediate future stronger for our industry.

PNT Broadly. Where GPS, GNSS, and multi-GNSS go, they 
carry other positioning technologies along on their coat tails: 
inertial, signals of opportunity, Wi-Fi, ultra-wideband and 
more. The growing pie is certainly big enough for all to get a 
large share.

That’s not to say there are no barriers to growth, no clouds 
on the horizon. Licensing, laws and regulations will, as ever, 
constrict growth. This is not always a bad thing. Controlled 
growth and wise use benefit us all, and prevent runaway 
bubbles that can burst for lack of proper internal support.

Mapping. Meanwhile, a host of well-established businesses 
and nascent enterprises exploit the increased interest in 
location-based information as an enabler for many consumer, 
organizational and governmental services. This means that 
mapping and all manner of technologies associated with it 
Ñ laser, lidar, infrared and moreÑ may grow at even faster 
rates.

A brave new world awaits. Once GNSS is integrated with 
artificial intelligence, there’s no telling where we’re headed.

Of the many uncertainties across the globe, economic 
warfare poses a greater risk to GNSS than does military 
conflict. The latter, cynically enough, will actually benefit the 
industry in the short run, though its effect may chill in the long 
run. 

Trade. One of the biggest questions confronting the industry 
now is whether the trade and tariff war between the U.S. 
and China will continue, and what effect it will have. Experts 
disagree widely on both questions, though almost all of them, 
except the leaders who are supposed to listen to them, agree 
that it’s generally a bad thing.

As was stated in these pages at this time last year, if 
business confidence falls as a result, global output could also 
drop. 

Economic Outlook: GNSS on the Rise
TRADE WARS MAY BE THE ONLY SERIOUS LIMITING FACTOR
ALAN CAMERON 
ED I T O R-AT- L A R G E 

GPS WORLD

3%  
Uncertain

30%  
Very optimistic

49%  
Somewhat optimistic

1%  Very pessimistic

4%  Somewhat pessimistic

13% Flat

3%  Slightly down

48% 
Relatively healthy; moderate growth

1%  Down significantly

13%  Flat

35%  Very healthy; 
strong growth

What is your business outlook for 2019?

Describe the market for GNSS products/services 
in your industry sector as of today.
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In contrast to the rosy forecast on the previous page, 
serious issues confront the GNSS market. None of them 
are more serious, thornier or difficult to resolve (despite 
the many solutions offered) than spoofing and jamming. 

Like a tragic hero, GNSS carries a potentially fatal 
weakness within its strength. To be ubiquitous and highly 
precise, the signals come from space. Coming from space, 
they are weak and susceptible to malicious meddling. 

Other political and technological obstacles put pressure 
on the GNSS industry, and therefore upon the whole PNT 
industry. GNSS always will be the backbone, the center core 
holding together various adjunct positioning, navigation and 
timing technologies. 

These issues, following closely on the heels of spoofing 
and jamming, include but are not limited to: spectrum 
competition and spectrum management; cybersecurity; 
privacy; net neutrality; national security export controls; 

product liability; and failure, however temporary, of GNSS 
systems. 

We’ve seen this last most recently with Galileo, but all the 
GNSS have suffered such setbacks, and surely will again. 
The nature of the response to each occurrence is the most 
critical factor. 

Keep on the Sunny Side. However, the opportunities far 
outweigh the obstacles. The greatest opportunities always 
arise from the greatest asset that the industry possesses: 
intellectual capital. Many of the opportunities are cited on 
the previous page. While high precision will continue to lead 
the innovation charge and provide the highest profit margins, 
the smartphone and the automobile will increasingly take up 
the MVP (most valuable positioner) role within the industry.

Market Intelligence. All these factors make unprecedented 
demands on management attention and agility. Executives 
need good market intelligence to keep abreast and ahead 
of fast-developing research and development trends, 
market shifts, developments in neighboring or competing 
technologies, and protectionist tariffs and import/export 
controls. 

Opportunities Outweigh Obstacles
INDUSTRY LEADERS CONFRONT SPECTRUM ISSUES, JAMMING
ALAN CAMERON 
ED I T O R-AT-L A R G E 

GPS WORLD
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State of the GNSS Industry 
respondents who identified 
themselves as being 
from the survey sector 

constituted 28% of the total, roughly 
corresponding to the percentage of 
the magazine’s readership.

Multi-GNSS for Accuracy. In similar results to 2018’s study, 
the most promising and practical way to gain the increased 
accuracy that survey and other high-precision applications 
demands, the choice was Òdual-frequency, dual- or multi-
constellation GNSS,Ó followed by Òreal-time kinematic.Ó The 
newest application in the survey, Óreal-time network (RTN) 
availability,Ó came in a close third. GNSS receivers with 
inertial correction devices or remote sensing capability, while 
increasing in product exposure and advertising, continue to 
remain low on the respondent’s agenda.

While not surprising that dual-frequency, dual- or multi-
constellation GNSS would remain on top of the list with RTK 
capability coming in second, what is surprising is how RTN 
availability is a primary choice of many of those answering 
the poll questions. Coverage of RTN networks is expanding, 
so many surveyors must be taking advantage of them, 
seeing the value of not relying on a base station RTK setup. 
With the advancements in 5G cellphone coverage, it would 
not be startling to see this category increase significantly in 
the coming years. I also foresee an increase in precise point 

positioning (PPP) usage with UAV implementation because 
the cost of entry is quite reasonable. 

The Role of Drones. This year’s question on what role 
drones (UAVs) will play in the next three years for the survey 
sector was expanded to include the broad range of remote-
sensing modules being added to the aerial vehicles Ñ and 
based upon the responses, rightly so. More than 32% of the 
poll-takers replied that UAVs with remote-sensor capability 
will perform up to 50% of our field survey tasks. Those who 
feel that drone technology will only perform one-tenth of the 
survey tasks fell to 35%, down from 42% in 2018. However, 
those who felt UAVs will perform up to half of survey tasks 
rose significantly, from 9% last year to 23% this year. Bringing 
up the bottom were those who felt drones will perform 80% 
of field tasks along with gradually phasing out field surveyors, 
coming in at 5% each.

The expansion of remote-sensing methods 
(photogrammetric, lidar, hyperspectral, etc.) now available 
on UAVs has increased the viability for more data collection 
by autonomous and pilot-controlled methods. Increases 
in software capability, ease-of-use and storage capacity is 
leading to more surveying and mapping implementation in 
everyday tasks. 

The overall increase in those who see UAVs becoming more 
prevalent in a surveying department’s service offerings should 
not be surprising as more firms adopt the newer technology 
to maintain a competitive edge. We will continue to watch this 
trend, noting how the surveying profession both adapts to 
emerging technology and how that will affect the workforce. 
The rise from 1.3% to 5% of those who feel traditional tasks by 

TIM BURCH 
CO N T R IB U T IN G ED I T O R , SU R V E Y
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Survey Advances on Almost Daily Basis
REAL-TIME NETWORK AVAILABILITY GROWS IN APPEAL, EXTENT
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field surveyors will begin to disappear is 
not troublesome, but may be a sign of 
changes in our near future.

The surveying industry continues to 
embrace GNSS and UAV technology 
along with the advancements 
happening on nearly a daily basis. More 
professionals are upgrading to remain 
current with the market trends, so 
staying in tune with the technological 
advancements is a major key to 
success. 

TIM BURCH is a professional land surveyor and 
secretary on the board of directors, National 
Society of Professional Surveyors.
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Drones continue to move further into everyday 
life and activity as they become more involved 
in applications that touch almost everyone. 
Previously a curious novelty, now unmanned 

aircraft are almost commonplace. 
Real Estate. Suppose you are buying a new house. 

Almost all the exterior home pictures and video on real-estate websites come from 
dones. The high-definition photo capability of any commercially available drone 
is well up to providing great panoramic aerial shots Ñ now virtually required to 
market homes. 

TONY MURFIN 
CO N T R IB U T IN G ED I T O R

P R O F E SSI O N A L O EM & UAV
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UAVs Active Across 
All Sectors
DIFFERENT PLATFORM CONFIGURATIONS 
RAPIDLY EMERGE

See UAVs page 36. >>
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Suitable UAVs and their operators are either readily 
available, or real-estate agents are taking on the job, buying 
and flying the equipment and managing the video-processing 
software themselves. Approvals for regular real-estate 
operations using drones now can be more readily obtained 
The objective is near real-time approval using the U.S. FAA’s 
Low Altitude Authorization and Notification Capability (LAANC) 
system, with drone operations provided by an expanding list 
of independent UAS Service Supplier companies, cleared and 
qualified by the FAA to provide commercial drone operations. 

Crop Monitoring. In agriculture, it is virtually expected 
that a large farm operation will be on a crop monitoring/
maintenance program that entails regular drone data-
collection flights and automated processing of geo-tagged 
photographic, thermal and laser crop images. An initial 
baseline set of images establishes the starting point for the 
program, and then analysis identifies crop weaknesses. A 
fertilizer/treatment ÒprescriptionÓ is then drawn up to address 
deficiencies. After applications throughout the growing areas, 
follow-up drone monitoring checks whether growth rates 

have improved or if more remedial action is necessary. 
The cycle continues throughout the growing season. A 

number of large and small companies offer turnkey services 
to farmers, or farms themesleves run subsets of this UAS-
based operation.

Construction and Inspection. Mining and construction 
now also have drone services that gather and process image 
data to automate significant parts of the process, as does 
surveying and geospatial information services (GIS).

Facility inspection using drones follows the agriculture 
model, with initial overflights establishing a baseline status 
record against which subsequent image data is compared. 

Indoor automation with drones also has enabled a huge 
reduction in time spent in frequent physical inspection of 
tanks, pressure vessels, holds and more. It also has greatly 
improved safety for inspection personnel who no longer have 
to crawl through extensive, potentially toxic environments, 
such as the containment vessels at Fukushima Daiichi.

News and Events. News gathering has been enhanced by 
the use of drones. Aerial videos capture the news quickly and 
inexpensively compared to helicopters, and provide overview 
situational awareness for the news audience. In the same 
vein, we can add crowd surveillance at large events, where 
higher levels of security are required, such as the 2019 FIFA 

What is the biggest challenge for the UAV industry? What is the killer app for drones? What professional UAV 
market sector will most powerfully drive adoption and 

influence new regulations for unmanned aerial vehicles?
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Women’s World Cup in Paris.
Package Delivery. One classic drone application Ñ package 

delivery Ñ still hasn’t arrived fully, but many trials have 
been underway for several years, particularly for the delivery 
of medical supplies. It seems now that UPS is making a 
significant effort to qualify a UAS system that meets existing 
manned delivery standards (FAA Part 137 operations) by the 
end of this year. Wish them luck: there are many elements 
to prove and demonstrate for an unmanned delivery system, 
particularly in populated areas.

Security and Defense. Extensive use of drones in local 
and national policing and security operations has become 
almost commonplace, too. Cost-effective and easy-to-fly 
UAV systems have begun to replace manned surveillance 
helicopters, with police forces discovering significant 
improvements in reaction speed and affordability.

And, of course, the use of drones by defense forces 
worldwide has expanded greatly. Most people can picture 
the familiar silhouette of the General Atomics Reaper as their 
image of what a military drone looks like. Many people might 
even now know where the Straight of Hormuz is located, 
following the world-wide reports of an apparent Iranian 
attack that brought down a Northrop Grumman RQ-4 Global 
Hawk, followed by the takedown of one or two Iranian drones 
by the USS Boxer in the same area. Drones would now seem 
to be predominantly associated by Joe Public with a level 

of military aerial presence Ñ perhaps more so than in any 
civilian applications. 

New and different configurations of UAS continue to 
rapidly emerge for any and all applications in both the civil 
and military sectors. Now that we have operating regulations 
for small UAS in the U.S. and elsewhere around the world, 
cost-effective commercial uses abound and support new 
and existing tasks, and the military is rapidly creating new 
variations to assist or replace manned ground, navy and 
airborne forces. Large and small investments in artificial 
Intelligence for drone automation seem to be announced 
almost daily Ð so we can expect some independent drone 
capability to emerge over time. 

There is only much, much more to come. 

TONY MURFIN is a GNSS aerospace consultant with several decades 
experience at leading companies in the GPS/aviation and OEM sectors.
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It’s hard to overstate the importance of 
inertial sensors in the transportation 
and machine control markets. 
For the second year, using inertial 

navigation systems (INS) to augment 
positioning was selected by the most respondents (43%) as the 
best additional solution for positioning in GPS/GNSS-challenged 
environments.

Inertial measurement units are based on multi-axis 
combinations of precision gyroscopes, accelerometers and 
magnetometers using algorithms to determine location, 
direction and position. Other tech used to increase positioning 
accuracy includes signals of opportunity (cellular, radio, TV), 
visual indicators (such as lidar) and ultra-wideband. 

Automakers are pushing hard to get autonomous vehicles on 
our roads and highways. Nissan and Renault (with Microsoft) 
plan to have 10 vehicles on sale by 2020 with Òsignificant 
autonomous functionality.Ó Ford plans to roll out autonomous 
vehicles by 2021, and Hyundai is targeting them for the highway 
by 2020 and urban driving by 2030. While industry experts 
debate the time frame, it’s clear autonomous vehicles are 
coming. 

Every Tier 1 automaker has an autonomous navigation 
program, along with heavyweights such as Google, Apple an 
Amazon. Many automakers are teaming with tech companies on 
R&D, such as GM with Lyft, and BMW with Intel and Mobileye. 
Others are teaming with each other ÑVolkswagen and Ford 
partnered to acquire AI startup Argo. Daimler has joined Volvo 
to invest in the platooning concept, connecting trucks through 
wireless signals.

Stages of Autonomy. The move to autonomous won’t be a 
sudden jump, but will take place in incremental steps. Formerly 
only offered on luxury autos such as the Tesla or Mercedes, 
Honda has introduced semi-autonomous advanced-driver 
assistance systems (ADAS) options on its entry-level Civic, 
offering lane-keeping, automatic braking, and adaptive cruise 
control functionality for the mass market. 

Automakers rely on SAE International’s J3016 standard, which 
defines six levels of automation from Level 0 (no automation) 
to Level 5 (full vehicle autonomy). The pivotal change occurs 
between Levels 2 and 3, when responsibility for monitoring the 
driving environment shifts from the driver to the system. 

At Level 1 (driver assistance) is cruise control. Level 2 (partial 
automation) includes Audi Traffic Jam Assist, Cadillac Super 
Cruise, Mercedes-Benz Driver Assistance Systems, Tesla 
Autopilot and Volvo Pilot Assist. Level 3 (conditional automation) 
puts the car in the driver’s seat, but prompts the driver to 
intervene in a difficult encounter (Audi Traffic Jam Pilot). 

At Level 4 (high automation), the car operates without human 
input, but only under select conditions (road type, geographic 
area). For instance, the driver might manage all driving duties 
on surface streets then become a passenger as the car enters 
a highway. At Level 5 (full automation), the driverless car can 
operate on any road and in any conditions a human driver could 
negotiate. There are no Level 5 autos yet, but Waymo is using a 
fleet of 600 Chrysler Pacifica hybrids to develop Level 5 tech for 
production.

Machine Control. Not having to deal as much with traffic, 
except to navigate to the work site, machines in agriculture and 
construction are much more autonomous than the family car. 
For liability reasons, fully autonomous machines have yet to be 
approved for field work in the U.S. Nevertheless, manufacturers 
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The mapping industry has taken to UAVs Ñ sort of. Put it 
this way: UAVs are only one tool in the GIS (geographic 
information system) toolbox. 

A third of our respondents (32%) say that UAVs will be 
used for less than 10% of field survey activity in the next three 
years. In contrast, a quarter of our respondents say that drones 
with variety of sensors (photogrammetric, lidar, hyperspectral, 
etc.) will perform up to half of mapping work.

The response is similar to replies in 2018. While UAVs are an 
exciting new technology for mapping, most respondents to our 
survey recognize the continued value of hands-on, in-the-field 
data collection. In fact, only 11% of respondents expect that 
mapping work on the ground will gradually disappear over the 
next three years.

Sensors Aboard. When on board a UAV, 43% say the best 
sensor to use in conjunction with GPS/GNSS for mapping and 

TRACY COZZENS 
S ENI O R ED I T O R 
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What role will UAVs play in the mapping industry  
over the next three years?

See Mapping page 40. >>
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such as Case IH, New Holland, John Deere and Komatsu are 
continuing to push the tech, and most tractors sold in the U.S. 
today include auto-steering systems. 

At construction sites, GNSS technology installed in bulldozers, 
excavators, graders and pavers increase productivity and 
provide situational awareness to operators. GNSS increases the 
efficiency and accuracy of these machines, with the input used 
in task management, data management and theft-detection 
applications. Operators rely on GNSS information to position 
the cutting edge of a bulldozer blade or an excavator bucket. 
GNSS enables comparison of the position against a 3D digital 
design to compute cut and fill amounts. Display systems provide 
the operator with the visual information to manually move the 
machine’s blade or bucket for highest accuracy. 

data collection is a high-resolution still-image camera, which 
is highly preferred over video cameras. Today’s high-resolution 
cameras can capture details down to a few centimeters on the 
ground, even from an aircraft hundreds of feet in the air (see our 
August issue for more on aerial mapping).

Other top sensor choices for our readers include lidar (light 
detection and ranging) at 32% and multispectral imaging 
cameras at 14%. Lidar (light detection and ranging) uses a 
pulsed laser to measure distances and generate precise, three-
dimensional information.

Rather than UAVs, airplanes and helicopters are the most 
commonly used platforms for acquiring lidar data over broad 
areas. Topographic lidar uses a near-infrared laser to map the 
land, while bathymetric lidar uses water-penetrating green 
light to measure seafloor and riverbed elevations. Lidar is used 
to create more accurate maps, make digital elevation models, 
assist in emergency response operations, to name a few 
applications. GNSS and INS systems translate the collected 
sensor data into static points for GIS.

Multispectral and hyperspectral cameras capture images 
in infrared (IR) and ultraviolet (UV) as well as traditional RGB 
(red, blue, green). The main difference between multispectral 
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and hyperspectral is the number of bands and how narrow the 
bands are Ñ from 3 to 10 bands for multispectral to hundreds 
for hyperspectral. Practically speaking, multispectral imagery 
can be used to map forested areas, while hyperspectral imagery 
can be used to map tree species within the forest.

Both types of cameras are used in agriculture, ecology, oil 
and gas, oceanography and atmospheric studies. They can 
map invasive species, monitor crop health, and help in mineral 
exploration. For building inspections, a multispectral camera can 
see water penetration, plumbing leaks, overloaded electrical 
circuits and malfunctioning mechanical systems.

Cloudy, Chance of Maps. Anywhere, anytime access to 
geospatial data is increasingly important, fueled in part by both 
the internet of things (IoT) and smart-city initiatives. Geospatial 
technology enables effective and integrated planning by 
providing real-time location data and analytics.

Most mapping providers have developed cloud software 
and storage, which helps organizations access data to meet 
their specific requirements. Along with the cloud, advances in 
mobile computing are enabling organizations to take GIS to the 
field, interacting with the information needed to view, capture, 
update and synchronize changes between the field and office. 
The field workforce can use maps to add validity to data, record 
observations, and respond to events.

GIS software is also assisting connected cars and 
autonomous vehicles, an area expected to grow significantly 

(see page 38). The mobile GIS software market is expected 
to reach a CAGR of 18% by 2024, according to Global Market 
Insights. 
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What is the most valuable and productive sensor to use 
in conjunction with GPS/GNSS aboard a UAV for mapping 

and data collection purposes?

High-
resolution 
still-image 
camera

High-reso-
lution video 
camera

Lidar (light 
detection and 
ranging)

Infrared or 
near-infrared 
camera

Multispectral 
imaging 
camera

Thermal  
image 
camera

Compact Design Meets 

High-Performance

■ Several GNSS Receiver (GPS, Galileo, GLONASS, Beidou) 

and Oscillator Options

■ Powerful IEEE 1588 PTP Time Server

■ High-Performance (S)NTP Server

■ Half-Rack Solution for a Space Eff icient Design
Learn more:
mbg.link/gpsworld-0919
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Nowhere is the interest in anti-jamming and anti-
spoofing technology higher and more urgent than in 
the defense and security sectors. Overall, the anti-
jamming market is about a tenth the size of the full 

GNSS market, but that still amounts to a considerable number. 
It is projected to grow at a slower rate than the overall market, 
according to one market report, or about 40% of the total GNSS 
industry pace from 2018 to 2023. 

Major growth opportunities stem from high demand for 
robustness and resistance to enemy technology in military 
applications. This demand is primarily for unmanned aerial 
vehicles (UAVs) to conduct surveillance, reconnaissance and 
actual combat. Other demands are for munitions and guided 
implementations, and low-cost GPS anti-jamming solutions.

While the military market has fueled growth in civil GPS 
products and services, this trend is being turned on its head. 
For instance, U.S. Army light tanks were equipped in quick 
succession with new iterations of civil anti-jam units. 

ALAN CAMERON 
ED I T O R-AT- L A R G E 

GPS WORLD

Defense Sector Sustains Anti-Jam
REVERSING NORM, CEDES INITIATIVE TO CIVIL SIDE

At what management level do the people in your 
organization understand the role that positioning, 

navigation and timing (PNT) data from GNSS plays in 
enabling your organization to achieve its goals?

44%  All of the choices 2%  No one really thinks 
about PNT as a contributor 

to our organizational 
mission

15%  Technical 
support staff 

understand how PNT 
is integrated into our 
operations

0%  Other

10%  Operational staff understand how 
PNT enables them to complete assignments

8%  Mid-management levels 
understand how PNT contributes 

to achieving goals

8%  Senior manage-
ment understands PNT 

as a key factor in organi-
zational success and takes 

steps to support its use

13%  Two or three of the 
choices
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INTERGEO Must-See Exhibits 2019

MUST-SEE EXHIBITS AT INTERGEO

CHC NAVIGATION
Hall 3, Booth B3.052

TERSUS GNSS
Hall 1, Booth B1.006

JAVAD GNSS
Hall1, Booth G1.050

TALLYSMAN
Hall 3, Booth F3.082

Whether or not you are attending the world’s largest trade fair in the field of 
geodesy, spatial data and land management Ñ takiing place Sept. 17Ð19 in 
Stuttgart, Germany Ñ you will find valuable information in these pages detailing 
the offerings of leading GNSS/PNT companies that exhibit there.

Cover: Greens87/Shutterstock.com

LIDAR USA
Hall 3, Booth B3.042

HEMISPHERE GNSS
Hall 3, Booth C3.030
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Founded in 2003, CHC Navigation (CHCNAV) is a publicly listed company 
creating Innovative GNSS navigation and positioning solutions. With a global 
presence across the world and distributors in more than 100 countries and 
more than 1,300 employees, CHC Navigation is today recognized as one of the 
fastest-growing companies in geomatics technologies.

i90 IMU-RTK GNSS
The i90 GNSS receiver offers integrated IMU tilt 
compensation to provide robust and accurate 
GNSS positioning, in any circumstances. The i90 
GNSS makes your work more efficient by adjusting 
automatically for pole-tilt up to 30 degrees and 
improving surveying and stakeout measurement 
speed up to 20%. The embedded interference-free 
inertial sensor initializes after a few meters’ walk to 
enable accurate tilt compensation.

ALPHA3D
The Alpha3D mobile mapping solution combines a state-
of-the-art long-range, ultra-high-speed, precise laser 
scanner and a high-resolution HDR panoramic camera 
with an advanced GNSS receiver and high-precision 
IMU in one compact, lightweight and rugged instrument 
design. With Alpha3D, users can collect more data 
faster and reduce field survey time by more than 40% 
compared to traditional surveying instruments.

APACHE 3
Featuring a triple-hulled and shallow draught design, 
the APACHE 3 is a portable USV for bathymetric 
surveys of lakes, inland rivers and coastal areas. 
Its compact size allows one person to operate the 
system easily. The APACHE3 USV solution embeds 
CHCNAV’s absolute straight-line technology, which 
enables fully automated courses in all current and 
flow conditions.

P2 GNSS SENSOR
P2 GNSS sensors are designed for a wide variety 
of applications such as marine survey, industrial 
automation, robotics, machine control and reference 
stations. The P2 series integrates the latest GNSS 
positioning and heading technology in an extremely 
rugged IP67 enclosure matching the toughest 
protection standards to ensure uninterrupted 
performance.

CHC NAVIGATION

CHC NAVIGATION 
TECHNOLOGY LTD
599 Gaojing Road
Building D
Shanghai, CHINA

Phone:
+86 21 5426 0273

Fax:
+86 21 64950963

Email:
sales@chcnav.com

Web:
www.chcnav.com

Hall: 3
Booth: B3.052
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Hemisphere GNSS has released its next-generation digital and RF application-
specific integrated circuit (ASIC) platforms, as well as new positioning and 
heading OEM boards Ñ the first products to incorporate these technological 
advancements.

Hemisphere’s new (Lyra IIª) digital and (Aquilaª) wideband RF ASIC designs 
optimize performance and provide the ability to track and process more 
than 1,100 channels from all GNSS constellations and signals including GPS, 
GLONASS, Galileo, BeiDou, QZSS, IRNSS, SBAS, and L-Band (Atlas¨). Signal 
support and tracking for AltBOC and BS-ACEBOC, BeiDou Phase 2 and 3, L5, 
and QZSS/L6 (L6-D and L6-E) are also available.

This new ASIC technology offers scalable access to every modern GNSS signal 
available. Also, the Lyra II and Aquila ASIC technology provide the foundation 
for a new GNSS receiver chipset architecture that significantly reduces 
the number of board components required, thereby reducing complexity, 
improving reliability, and lowering power consumption.

The powerful technology platform also includes Hemisphere’s new Cygnusª 
interference mitigation technology with built-in digital filtering capabilities 
and spectrum analysis. The new Cygnus technology provides enhanced anti-
jamming, interference detection and mitigation.

The Phantom 40 positioning board is the first Lyra-based offering in a line 
of low-power, high-precision OEM boards. Its multi-frequency, multi-GNSS 
receiver processes 800+ channels with access to Hemisphere’s Atlas GNSS 
global corrections network. The 60 x 100 mm module with 24-pin and 16-pin 
headers is a significant upgrade for existing designs using this industry-
standard form factor.

The Vega 40 and Vega 28 are the first introductions in a new line of low-
power, high-precision positioning and heading OEM boards. The multi-
frequency, multi-GNSS receivers offer access to 1,100+ channels and also 
include access to Atlas. The Vega 40 is a 60 x 100 mm module with 24-pin 
and 16-pin headers, also an upgrade for existing designs. The Vega 28 is a 45 
x 71 mm positioning and heading module, the smallest GNSS OEM heading 
module Hemisphere has ever offered to the geospatial market.

HEMISPHERE GNSS

Hemisphere GNSS
8515 E. Anderson Drive 
Scottsdale, AZ 85255
USA

Toll -Free Phone:
+1 (855) 203-1770

Phone:
+1 (480) 348-6380

Email:
precision@hgnss.com

Web:
www.hgnss.com

Hall: 3
Booth: C3.030

Vega 28

Phantom 40

Vega 40
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Inseparably uniting the two continents of America and Europe, JAVAD GNSS Inc.
represents a dynamic and respected brand in the industry. The creative potential 
of two great countries has found its manifestation in JAVAD products. Since its 
inception, JAVAD GNSS has been focused on developing and manufacturing the 
newest generation of GNSS receivers for high-precision/high-performance appli-
cations. The primary products marketed under this brand name are GNSS receivers 
and OEM boards based on its Triumph technology. The unmistakable lime-green 
JAVAD GNSS receivers are known to surveyors the world over. With its J-Shield 
technology, JAVAD GNSS currently has protection against interferences.  J-Shield is 
a robust filter in the antenna that blocks out-of-band interference. It also provides 
GNSS receivers with built-in detailed interference awareness features and with a 
Spoofing Detection option: there is absolutely no way that JAVAD GNSS receivers 
can be spoofed or jammed without the user’s knowledge. JAVAD GNSS receivers 
will immediately recognize spoofers and jammers and take corrective action.

One recent and revolutionary innovation from JAVAD GNSS is the J-Mate ÒTotal 
SolutionÓ coupled with the TRIUMPH-LS RTK receiver that is a combination of 
GNSS, encoder, digital camera and laser range measurements that together do a 
lot more than a total station. At long distances, you use GNSS RTK measurements, 
and at short distances (maximum of 100 meters), you use the J-Mate along with 
the TRIUMPH-LS. Together they provide RTK-level accuracy (a few centimeters) in 
ranges from zero to infinity.

JAVAD GNSS has its own manufacturing facilities in San Jose, California. Four 
continuous-flow SMT lines are highly flexible, allowing for diverse and complex 
products utilizing the latest in component packaging technologies to be 
assembled and with quick changeover between products, enabling high-mix, 
low- to medium-volume production. 

The company’s online store allows the customer to calculate project costs and 
place orders on the same day a purchasing decision is made. Highly qualified staff 
members operate from two hemispheres via more than a hundred international 
dealers to provide high-performance GNSS devices, components, technology and 
software for professional end-users in the navigation, survey, GIS, agricultural 
and OEM-board markets. As a manufacturer, JAVAD GNSS can afford to maintain 
attractive prices for its customers thanks to complete control of the manufacturing 
process managed by experts with more than twenty years’ experience in the 
industry. As the sun goes down in San Jose, day is breaking over Moscow; a 24/7 
free technical support system provides support by phone, email and interactively 
online to customers no matter where are they are located on the globe.

The JAVAD GNSS mission is to continue to be at the cutting edge of GNSS 
technology. The last word is left to Marc Cheves, editor of The American Surveyor: 
ÒBy creating affordable, portable GPS devices for the past nearly thirty years, 
surveyors all over the world have benefited from JAVAD’s passion for precise 
positioning. The company is in it for the long run. It’s hard to even imagine how 
far the GNSS envelope may be pushed in the future, but wherever it is, no doubt 
JAVAD will be there.Ó

JAVAD GNSS

JAVAD GNSS
900 Rock Avenue
San Jose, CA 95131
USA

Phone:
+1 (408) 770-1770

Email Sales:
sales@javad.com

Email Dealers:
friends@javad.com

Web:
www.javad.com

Hall: 1
Booth: G1.050



S6    GPS WORLD

INTERGEO Must-See Exhibits 2019

Celebrating more than 20 years in 
business, Fagerman Technologies Inc., dba. 
LiDAR USA, has been revolutionizing the 
geospatial arena from aerial triangulation, 
photogrammetry and 360 imagery to 
lidar. LiDAR USA systems can be deployed 
on any platform that meets the payload 
and physical requirements to attach the 
system. They have no communication with 
the platform, ensuring portability between 
vehicles.  

LiDAR USA’s ScanLook software is included 
with each system. This includes the 
data capture software and the desktop 
processing software. The ScanLookPC 
desktop software performs all of the data 
fusion and geo-referencing in virtually 

any coordinate system and includes a powerful control-point correction and 
strip alignment tool built on proprietary algorithms. Its systems are extremely 
versatile, suitable for backpack, rail, car, UAV, fixed-wing, helicopter, boat and 
robot to name a few uses.

LiDAR USA Partners with Teledyne Optech on UAV Sensor Integration

The summer of 2019 is an exciting time as the integration with the new 
Teledyne Optech CL-90 is completed, bringing a much needed long-range, 
high-accuracy, multiple-return lidar system purpose-built for heavy-lift UAVs. 

With a 90-degree field of view (FOV), multiple returns, 500-kHz data rate, 
and several-hundred-meter range combined with 1-cm accuracy, the CL-90 
will rapidly become the sensor of choice for a growing market of topography, 
corridor, highway and all forms of mapping.

The CL-90 sensor features exceptional canopy penetration for excellent ground 
coverage, long-range performance for maximum productivity at UAS ceilings, 
and best-in-class data precision for tight tolerance.

Additional sensors and UAVs will also be available in the fall of 2019.

Let us help you complete your project faster and more accurately. Chat with us 
today at https://bit.ly/2vspqfW

LiDAR USA will be at Intergeo Sept. 17Ð19 at ICS Foyer Stand 2, featuring the 
fully integrated CL-90 solution. 

Teledyne Optech will be at Intergeo Sept. 17Ð19 at Booth B3.042, featuring its 
new Compact Lidar (CL) suite of products.

LIDAR USA

LIDAR USA
417 Barnett Chapel Road
Hartselle, AL 35640
USA

Phone:
(256) 274-1616

Email Sales:
sales@lidarusa.com

Web:
www.lidarusa.com

Hall: 3
Booth: B3.042
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TALLYSMAN

Tallysman
36 Steacie Dr. Kanata
ON K2K 2A9
CANADA

Phone:
(613) 591-3131

Email:
info@tallysman.com

Hall: 3
Booth: F3.082

Today’s users rely on GNSS antennas to enable accurate and precise positioning, 
while also requiring lightweight, waterproof and compact design.

New Product Announcements

The Tallysman VeroStarª
Tallysman is proud to introduce its latest innovative GNSS antenna, the VeroStar. 
Designed to receive all GNSS signals as well as L-band, the VeroStar supports 
survey, marine, aviation, agriculture, machine control and other demanding 
applications. 

VeroStar features:
¥ A unique patent-pending full GNSS bandwidth 

crossed-dipole antenna element with:
- excellent radiating pattern with low roll off for 

improved low-elevation tracking 
- high radiating efficiency for optimised signal-to-noise ratio 
- super stable phase centre
- excellent axial ratio for improved multipath rejection.

¥ An innovative low noise amplifier (LNA) with superior out-of-band filtering
¥ Waterproof with IP69K compliance
¥ Available in housed and embedded versions that cover single, dual, triple and 

full GNSS band coverage (with and without L-band correction support)
¥ A compact design

Expansion of Tallysman’s Helicals
The Tallysman Helical family of antennas, released earlier this year, provides 
unprecedented performance in a lightweight, compact form factor. The line 
now extends beyond dual-band GNSS and Iridium support to also include single 
and triple GNSS frequency bands. Tallysman Helical antennas are designed 
for applications that require high performance and versatility with an absolute 
minimum of weight, such as unmanned aerial vehicles (UAVs). 

Features of the expanded Helical antenna family:
¥ Extreme lightweight, ranging from 5 g to 37 g
¥ A novel helical antenna element

- Excellent axial ratio and multipath rejection
¥ Broad GNSS frequency coverage, including single, 

dual and triple GNSS bands, including L-band
¥ Robust, military-grade plastic enclosure with IP69K compliance
¥ An extremely low noise amplifier (LNA) combined with a pre-filter
¥ Ideal design and performance for real-time kinematic (RTK) applications
¥ A certified Iridium model
¥ A choice of housed and embedded models
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Tersus is a leading GNSS RTK solution provider. We 
are pioneers in the flexible design of GNSS products 
to support high-precision positioning applications.

Tersus products range from GNSS RTK and PPK 
OEM boards and receivers to integrated solutions 
such as the David GNSS receiver, Oscar GNSS 
receiver, MatrixRTK and GNSS-aided Inertial 
Navigation System.

One newest generation of the Tersus family is the 
Oscar GNSS Receiver. It supports a calibration-
free tilt-compensation function that is immune 
to magnetic disturbances Ñ keeping the survey 
pole upright is not required any more. Easy 

configuration with an 1.54-inch interactive screen is provided on the Ultimate 
and Advanced versions. With an internal high-performance multi-constellation 
and multi-frequency GNSS board, the Oscar GNSS receiver provides quick fix and 
centimeter accuracy without exception.

The Tersus David is a cost-efficient, palm-sized GNSS receiver designed for 
surveying, UAVs, AGVs and agricultural applications. Working with an external 
GNSS antenna, along with the easy-to-use Tersus Survey App and post-
processing software, the David GNSS receiver is a low-cost solution for all survey 
applications including real-time RTK positioning and data collection for PPK.

Both Tersus David and Tersus Oscar have native support from mainstream 
field data-collection software such as FieldGenius. We also have a spectrum of 
controller hardware options. Please come to our stand to see if Tersus can offer a 
bespoke solution for your company.

ÒTersus has been providing high-quality, affordable, and 
centimeter-accurate GNSS RTK modules and systems that solve 
positioning and navigation challenges. With three support offices, 
50+ employees worldwide and an expansive domestic and 
international dealer network, Tersus is dedicated to more valuable 
GNSS solutions for integrators, equipment manufacturers and 
end-users. At Tersus, addressing their wants and needs is our 
first priority in this constantly changing world.Ó

Tersus values industry solutions as well as innovations. Accurate, reliable, 
state-of-the-art hardware is not where we stop. We support you with the most 
straightforward workflow, from the site to the office. We often hear Òdigital twin,Ó 
ÒVR,Ó ÒIoT,Ó all these buzzwords Ñ but one day they won’t be merely words. In 
preparing ourselves for tomorrow’s changes, we need your expertise. Come 
to our stand and share your thoughts and your needs with Tersus GNSS RTK 
Architect and CAD/GIS/BIM Coders.

TERSUS GNSS

TERSUS GNSS INC.
Level 2, Building 2, Lane 666, 
Zhangheng Road, Pudong 
District, Shanghai, P.R. CHINA

Phone:
+86 21-5080 3061
+61 3 8652 5033

Email:
sales@tersus-gnss.com

Web:
www.tersus-gnss.com

Hall: 1
Booth: B1.006

Oscar GNSS Receiver

Mr. Xiaohua Wen 

Founder & CEO

Tersus David
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FINANCIAL DEFENSE SIMULATION SATELLITES LBS OTHER SECURITY

OPPORTUNITY:
MULTI-GNSS

OBSTACLE:
JAMMING

Is your organization taking steps to ensure continuity of PNT 
availability in the event of a disruption in GNSS service?

Ò[We] asked for exactly what we wanted and industry built 
exactly to that. We don’t know exactly what we want. Tell 
us how we should do this the best, and then we’ll test that,Ó 
said the acquisition officer in charge. This PNT program may 
set the mold for future U.S. military development Ñ leaving 

requirements broad and open to change with the knowledge 
that technology develops quickly, and can just as quickly be 
shown to be vulnerable.

Go Small, Go Modernized. Two other key trends exert control 
over the defense market: the reduction in size, weight and 
requisite power (SWaP) of hundreds Ñ if not more Ñ of GNSS-
dominated navigation and positioning devices installed aboard 
myriad different military platforms, and the coming need to 
retrofit all such platforms, not only for SWaP but for the new 
signals, prime among them M-code, coming with modernized 
and multi-GNSS. 

Commercial activity in this sector is constrained to a degree 
by International Traffic in Arms Regulations (ITAR) and Export 
Administration Regulations (EAR), administered by different 
U.S. government departments to ensure that defense-related 
technology does not fall into adversarial or mischievous hands. 
Nevertheless, all those involved in defense and security will be 
very, very busy for several years to come. 

39%  The organization is investing in complementary PNT capa-
bilities to ensure continuity if GNSS service is disrupted or corrupted

0%  All of the above

10% Something 
else

10%  The 
organization has 

no awareness of a 
need nor any specific 

initiatives to increase PNT 
resilience in our operations 

(or does not use GNSS)

15%  The orga-
nization is reviewing 

GNSS equipment and 
installations to verify they 

are up to date and secure

5%  Cyber attack

21%  The organization is 
incorporating procedures 

to verify continuity and 
integrity of GNSS signals 
they use in operational 

services

MINIATURE RUGGED CONNECTORS
HIGHLY RELIABLE CONNECTORS FOR HARSH ENVIRONMENTS

Micro-D Connectors

Strip Connectors

Nano-D Connectors

Circular Connectors

WWW.OMNETICS.COM | SALES@OMNETICS.COM | +1 763-572-0656
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R
acelogic Ltd. has released the latest update to its 
SatGen GNSS simulation software for PC, which 
now incorporates Galileo RF simulation.

Designed to create a GNSS RF I&Q or IF data 
file based on a user-generated trajectory file, the updated 
software can now accurately simulate the European Gali-
leo GNSS satellite constellation alongside existing GPS, 
GLONASS and BeiDou RF signal generation.

The full range of Galileo frequencies that SatGen can 
simulate are Galileo E1 B/C, E5a, E5b and E6 B/C. Other 
changes to the software include various user interface 
tweaks, performance optimization and fixes. 

S
eptentrioÕs GPS/INS receiver 
is now available with a single-
antenna option. By offering both 

single- and dual-antenna options, 
Septentrio can better accommodate 
specific needs of their customers, the 
company said.

The  s ingle-antenna rece iver 
provides robust centimeter positioning 
and 3D attitude (heading, roll, pitch), 
while keeping weight and power 
consumption to a minimum. For 
Septentrio customers, this means 
simplified integration as well as 
inc reased  operat ion  t ime  and 
productivity.

Septentr io  cent imeter- leve l 
posit ioning is  based on mult i-
frequency, multi-constellation GNSS 
(GPS, GLONASS, Galileo, BeiDou, QZSS) 
technology. AsteRx-i S combines 
GNSS and an industry-grade inertial 
measurement unit (IMU) to deliver 
precise positioning together with 3D 
attitude and coasting functionality.

SeptentrioÕs unique GNSS/IMU 

integrat ion  a lgor i thm enables 
continuous positioning in difficult 
environments such as near high 
structures, under foliage or during 

short GNSS outages (this is referred to 
as coasting or dead reckoning).

This makes AsteRx-i S a suitable 
positioning solution for robotics, 
autonomous vehicles and logistics. 
Previously available only as a dual-
antenna product, AsteRx-i S is now 
available with either a single- or a dual-
antenna option.

Robotics.  The single-antenna 
AsteRx-i S requires minimal space, 
which makes it suitable for robotic 
devices that need small and light 
prec ise-pos i t ion ing  so lut ions . 
Because only one antenna is required, 
there is less weight and lower power 
consumption, resulting in extended 
battery  l i fe .  The dual-antenna 
AsteRx-i S, on the other hand, is 
suitable for devices requiring quick 
heading initialization and devices with 
prolonged static operation.

Advanced Interference Mitigation.
AsteRx-i  S  comes with bui lt- in 
Advanced Interference Mitigation 
(A IM+)  techno logy.  In  robot i c 
devices, neighboring electronics 
can emit electromagnetic radiation 
that interfere with GNSS signals. 
AIM+ offers protection against such 
interference, resulting in faster set-up 
times and robust continuous operation. 
A built-in power spectrum plot allows 
users to analyze interference, helping 
locate its source and mitigating it. 

Racelogic Releases Galileo Update for SatGen 

Septentrio Offers GNSS/INS Single-Antenna Receiver

High-precision GPS/INS 

receiver is now available with a single-
antenna option for faster integration, lighter 
weight and lower power consumption.

Im
age: Racelogic 

Photo: Septentrio
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M
icroSurvey Software, part of 
Hexagon, has released its new 
field data-collection software 

platform for Android users.
FieldGenius for Android, version 

1.0, is the first release of the company’s 
new multi-platform field software built 
on the Android platform. It supports 
most popular GNSS sensors on the 
market today.

Brand Neutral. FieldGenius is third-
party, brand-neutral data-collection 
software used by many surveyors. 
The new release builds on decades of 
innovation MicroSurvey has invested 
into the original FieldGenius software, 
providing users with an easy-to-use and 
intuitive mobile data-collection software 

package.
New features include dynamic data 

panels synchronized with map views. A 
fresh user interface provides familiarity 
for existing FieldGenius users while 
offering new tools, simplified workflows 
and readily available data that surveyors 
require at the point of work to make 
informed decisions in the field.

Whether using the original software 
or the Android app, Field Genius’s 
designers aim to provide a consistent 
user experience across a wide cross-
section of data collection devices. 

MicroSurvey said in a press release 
that it plans to continue its hardware 
neutrality strategy, offering support 
for almost every brand of popular and 

upcoming GNSS receiver on the market.
Early adopters of FieldGenius for 

Android will receive additional benefits 
and participate in the newly created 
MicroSurvey Technology Innovation 
Group (MTIG). Users interested in 
taking part can contact a MicroSurvey 
representative  

MicroSurvey Releases FieldGenius for Android

WWW.GPSNETWORKING.COM  •  800-463-3063

FieldGenius for Android, version 1.

Im
age: H
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Terra Drone Completes 3D Model for Shell Oil

T
erra Drone Europe, a group 
company of Terra Drone 
Corp., has completed an aer-
ial 3D survey and produced a 

3D model of an offshore oil rig platform 
in the North Sea for Shell.

The platform complex surveyed 
was positioned years ago when GNSS 
survey techniques were neither very 
advanced nor common. Several co-
ordinates were known and as-build 
drawings were available, but Shell 
wanted to know the position of each 
and every element on the platform to 
facilitate accurate drill-rig positioning.

Precision positioning is indispens-
able in offshore exploration. Errors 
can pose significant worker safety and 
commercial implications. 

Terra Drone Europe captured the 
as-is conditions through a high-pre-
cision survey. The survey was divided 

into two parts: one part dedicated to 
creating a 3D point cloud and the sec-
ond to accurately check the position 
of the platform using GNSS readings.

Two GNSS receivers were installed 
at different locations and used to log 
raw data, which was later processed. 
When the data was combined with 
the 3D point cloud created by Terra 
Drone Europe, the coordinates of each 

asset on the platform structure was 
determined.

Terra Drone Corp. has established 
new branches focusing on the oil and 
gas sector in Argentina, Angola, Ka-
zakhstan and the United Arab Emir-
ates. The company also formed a new 
branch to provide advanced non-
destructive testing and inspection 
services to the oil and gas industry. 

S
wift NavigationÕs network-
connected Skylark precise 
positioning service is now avail-

able throughout the United States. Full 
contiguous U.S. (CONUS) coverage re-
duces initialization times to seconds, 
ensuring high-accuracy, high-integrity 
positioning is available when custom-
ers need it.

Swift Navigation is a San Fran-
cisco-based tech firm providing 
centimeter-accurate GNSS positioning 
technology for autonomous vehicles, 
and the maker of the Piksi Multi and 
Duro GNSS receivers.

Skylark is built for autonomy at 
scale and delivers lane-level precision 
with safety-of-life integrity Ñ re-

quired by mass-market automotive 
and autonomous applications. Sky-
lark is a scalable network delivering 
a continuous stream via the cloud of 
robust, reliable, multi-constellation, 
multi-frequency corrections, with the 
latency, security, precision and reliabil-
ity required for safety and autonomy.

Since Skylark was introduced in 
2018, the Swift network team has 
been deploying infrastructure across 
the country.  

Skylark is designed to address the 
needs of automotive original equip-
ment manufacturers (OEMs) by 
supporting ASIL (Automotive Safety 
Integrity Level)-rated systems and 
Ntrip2 (Networked transport of RTCM 

via internet protocol) connections 
in cloud reference station mode. It is 
state-space-representation ready Ñ 
an emerging industry format.

Skylark is hardware-independent, 
and OEMs are able to use a host of 
third-party receivers in addition to 
SwiftÕs Piksi Multi and Duro receivers.

Skylark is a high-performance hy-
brid nationwide U.S. network that 
delivers initialization times in sec-
onds, better than 10 centimeters of 
accuracy and integrity required by the 
most demanding safety-of-life critical 
applications.

Skylark offers a subscription service 
for ease of deployment for large-scale 
autonomous vehicle fleets.

3D model of an offshore oil-rig platform in the North Sea.

Im
age: Terra Drone
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Swift Expands Skylark Network for Autonomous Vehicles
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S
hips sailing through the Strait of Hormuz and the 
Persian Gulf have been experiencing GPS interfer-

ence that U.S. officials suspect is the work of the Iranians..
The U.S. Department of Transportation’s Maritime 

Administration issued an advisory on Aug. 7 to commer-
cial ships traveling in the region. Ships have reported GPS 
interference, bridge-to-bridge communications spoofing 
and jamming, and other problems.

Iran’s goal is for ships and aircraft to wander into Iranian 
waters or airspace, justifying a seizure, a U.S. defense of-
ficial said. He said Iran has placed GPS jammers on Iran-
controlled Abu Musa Island, which lies in the Persian Gulf 
close to the entrance of the Strait of Hormuz.

“Heightened military activity and increased political 
tensions in this region continue to pose serious threats to 
commercial vessels,” reads the advisory. “Associated with 
these threats is a potential for miscalculation or misiden-
tification that could lead to aggressive actions.” 

R
aytheon has received security certification for new 

GPS modules and receivers from the GPS Directorate 

at the U.S. Air Force Space and Missile Systems Center.

The new modules and receivers will give military aircraft, 

ships, ground vehicles and weapon systems secure and reli-

able access to modernized GPS with M-code. Because the 

tech is platform agnostic, it will work on a wide-range of 

platforms for air, ground or sea. Raytheon’s M-code com-

mon GPS module was certified, along with its ground-based 

GPS receiver, or GB-GRAM, and the avionics GPS receiver, or 

GRAM-S/M. GB-GRAM and GRAM S/M are jointly developed 

with Trimble, while General Dynamics provides cryptographic 

capabilities for the modules. These GPS systems have a com-

mon security architecture, meaning Raytheon can get the 

new capability to operators faster and eliminate the need 

for additional security certifications. 

Raytheon M-Code Receivers 
Certified by US Air Force

Iran Suspected of Jamming
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A sonar survey, camera and sensor data of the 
worldÕs largest marine sinkhole is shining light 
on sea level and climate change over 100,000 

years.  From Nov. 27 to Dec. 13, 2018, the Blue Hole 
Belize Expedition mapped the sinkhole. Led by Aquatica 
Submarines, the team of scientists, explorers and film 
makers included Sir Richard Branson and Fabien Cousteau.

Sonar expert Mark Atherton from KongsbergÕs Canadian 
subsidiary Kongsberg Mesotech was a key member of the 
science-based sonar and scientific data collection team. 
Atherton operated both surface and submarine-mounted 

sonar equipment from aboard the Research Vessel Brooks 

McCall, contributing to an invaluable high-resolution map 
of the entire sinkhole. ÒBy understanding the geological 
history and geometric structure at the Blue Hole, we can 
contribute new data to the global scientific community 
studying sinkholes and cenotes,Ó he said. 
Aquatica SubmarineÕs Stingray 500 submarine was used 
for sonar surveying, filming and dives. A key outcome of 
the expedition is creation of a complete 3D sonar map 
of the Blue Hole. The sonar map is enhanced with other 
passive submarine-collected environmental data. 

Blue Hole: Jam
ieB333/Shutterstock.com

; sonar m
aps: Kongsberg
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Great Blue Hole Revealed

Perimeter Markers: Using an 
SBG Systems Ellipse receiver positioned 
directly over suspended tripods, 
positions were locked in the MS1000 
processing software the instant each 
tripod touched bottom. With no current 
within the Blue Hole and the tripod and 
sonar weighing 21.7 kg, there was no 
issue with offset position differences 
between the vessel and the tripod 
hanging plumb during deployment.

Mosaic: GPS tripod position and 
target matching on overlapping scans 
were used to align the 50-, 75- and 
100-meter-range data collected at 21 
drop locations. This mosaic is a very 
close approximation of the bottom of 
the Blue Hole.

Processed Scan Data: 

A dual-axis sonar (DAS) system 
collected point-cloud data to create 
a 3D representation of the Blue 
Hole. The unit was pole-mounted on 
the survey vessel with the GPS and 
motion reference unit directly over 
the scannerÕs head.
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A+ FOR GPS COWS
High-school students interested in agricultural professions can 

now learn about the use of GPS for monitoring livestock, and 
even make their own GPS collars. The collaborative GPS Cows 
program brings together industry researchers, professionals 

and educators from the U.S. and Australia. GPS Cows is fighting 
the misperception that ag-focused students donÕt need digital 

literacy, and is engaging them in agri-tech, specifically tools 
and systems that provide animal location and behavior data.

THE WHEELS ON THE BUS NEED GPS
All New York City public school buses 
will provide GPS tracking by the first 
day of class this fall. The city has 
teamed up with Via to install the 
equipment and provide an app for 
real-time tracking of the nearly 10,000 
buses. The city council approved the 

tracking program after a sudden snowstorm in November 2018 left buses 
stranded in traffic for hours, and parents couldnÕt reach their kids.

KEEP ON TRUCKIN’
Shipping company UPS is investing in autonomous deliveries, 
specifically in TuSimple, a robot-trucking startup. UPS is testing 
self-driving tractor trailers on a route between Phoenix and 
Tucson, Arizona, to help it understand requirements for Level 4 
autonomous trucking. TuSimple completed a two-week pilot with 
the U.S. Postal Service in May, hauling mail between Phoenix and 
Dallas. All TuSimple trucks operate with two technicians in the 
cab, with the aim to operate without drivers within two years.

BATMAN ONLY WISHES HE HAD ONE
New miniature GPS ÒbackpacksÓ are 
making it possible to track tiny desert 
bats, providing insight into their lives. 
Tiny 1-g GPS tags showed University 
of Helsinki researchers that AfricaÕs 
yellow-winged bats struggle during dry 
periods. The species is one of the few 
desert bats large enough to carry the 
tag. Researchers placed GPS trackers on 
29 bats, 15 in the rainy season and 14 in 
the dry season, for one week each, and 
recorded their positions every 30 to 60 
minutes each night.
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