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T
he last time I had an article on GPS/
GNSS published in Position was way 
back in the Dec/Jan 2014 issue. A 

place since then.

working in surveying (more than 14 years in 
geodetic and topographic) I started a business 
to sell, support, train and innovate in GPS. 

Swinburne uni for many years and (amongst 
other things) gained a Master’s degree in 
Entrepreneurship and Innovation (MEI).

When you consider what the technology 

it was amazing then, but dinosaur-like 
compared to today’s technology.

L1 only and expensive at around $90,000 for 
a single receiver (see Figure 1). You needed 
at least two receivers. And the satellite 
availability was only a few hours per day.

RTK for granted. In the mid to late 1980s 
it was post-processed only and required 
more than an hour of observations 
simultaneously at both stations.

my 2014 article… many of them brought 
about by manufacturers of receivers, others 
by government (infrastructure) and still 
others whose technology will be used for 
many things including satellite positioning.

Receiver design
We have gone from suitcase-sized receivers 
requiring a car battery to run and a laptop 
to program and record the data, to ‘palm 
of the hand’-sized receivers that can link to 

For instance, the Eos Arrow GOLD+ RTK 
GNSS (see Figure 2) has an integrated 
battery (145 grams) with 11 hours of life; 
800+ channels; DGNSS, SBAS, DFMC, RTK 
& Post Processed; L1, L2, L5; GPS, Glonass, 
Galileo, BeiDou and QZSS, and is device 
agnostic (iOS, Android, Windows).

Growth of GNSS
In April 1992 there were times when no 
solution was possible (see Figure 3), as a 
minimum of three satellites is required for a 

GPS traditionally refers to the North 
American Global Positioning System. GNSS 
(Global Navigation Satellite Systems) is a 
term that refers to the International Multi-
Constellation Satellite Systems. To be called 
a GNSS receiver, a device need only use two 
of the constellations.

together to provide high performance and 
high accuracy (see Figure 4): GPS (USA), 
Glonass (Russian), Galileo (European), 
BeiDou (Chinese) and QZSS (Japanese).

Now we have a minimum of 43 satellites 
and a maximum of 59 satellites in view 
above a 10-degree elevation mask. In the 
future the number of satellites available will 
increase even further.

With a good receiver and antenna and in 
a GNSS-friendly environment, it is possible 
to get sub-metre accuracy without any 

accuracy is largely the reason why the 
Australian Maritime Safety Authority 
marine GPS base stations were shut down 
in mid-2020.

Operating system platforms
With the deprecation of Windows Mobile 
(also Windows CE), which has been an 
unsupported operating system for two 
years, there has been a lot of application 
development for the iOS and Android 

Esri (GIS) and Micro Survey (surveying) 
have invested heavily in developing on 
Android, and ESRI also on iOS. Many 
manufacturers still support Windows 10 
on a tablet platform as well. Some users 
will continue with Windows Mobile for 
a while as it continues to work, but as 
developers discontinue development it will 

SBAS

(SBAS) has been around since 2002. North 
America (WAAS), Europe (EGNOS), 
India (GAGAN) as well as Japan (MSAS) 

are plans for almost-worldwide coverage 

testbed in Australia and New Zealand for 
around two years, the Australian and New 
Zealand governments have committed 
$200 million to build out an SBAS system 

resulted in the unexpected suspension of 
the testbed during the tender evaluation 
phase for probity reasons. Annoying, but 
necessary.

Using SBAS, it was not uncommon with 
a good quality L1 sub metre receiver to 
get accuracies of 250 to 400 mm anywhere 
across the coverage region.

provide the following services.
•  Initially sub-metre across the entire 

region for free
•  Dual Frequency, Multi Constellation 

(DFMC) to provide around 100mm 
accuracy across the entire region for 
free. Note that an L1, L5 receiver will be 

convergence time for best accuracy.
•  Precise Point Positioning (PPP). GPS 

precise orbits and clocks transmitted 
over L1 and L5.

Galileo HAS (High 
Accuracy Service)
Galileo’s HAS is designed to provide 
200mm (shovel width) accuracy within 

GPS and Galileo satellites directly from 

will dramatically improve the accuracy 
of appropriate L1, L5 GNSS receivers 
worldwide. Galileo HAS is expected to be 
operational around 2023–24.

Innovations 
in GNSS

PETER TERRETT

Rapid innovation has made it possible for 

more users to take advantage of accurate 

positioning technology.

Figure 1. GPS equipment used to be large. 

Here, the author is sitting on the antenna box.

18 position February/March 2022

positioning



Other space-delivered 
correction services

SBAS, including Atlas, StarFire, RTX, 
VeriPos, TerraStar and OmniStar, with 
services that go from sub-metre to sub-100 

and rolling over to these space-delivered 
services if you lose the RTK corrections. 

accuracy for 15 minutes during such 

names such as SafeRTK (Eos) or RTK 
Extend (NavCom).

Typically, if using sub-100mm SBAS 

30 minutes if you have a good view of the 

for a minute, this will allow high-accuracy 
DFMC without the normal convergence 
time.  Also, some manufacturers support 
a ‘Known Point Initialisation’ which could 
be the point you occupied when you last 

correct datum entered whilst occupying a 
survey mark.

Geoscience Australia 
mountpoints
Geoscience Australia has made available 
free access to many GNSS mountpoints 
(base stations) throughout Australia and 

•  A single base station at a time
•  GDA 2020 datum in Australia
•  ITRF 2014 datum outside Australia
•  Ellipsoidal height

metre (L1 receivers) as well as RTK (dual- 
or multi-frequency). In many cases the base 
station supports all in-view constellations 
and multi (L1, L2, L5) frequencies.  If you 
require GDA94 and/or AHD height, then a 
discussion needs to happen to ensure this 
can be done correctly within the available 

StarLink
Elon Musk’s Starlink will provide worldwide 

extend RTK corrections into areas where 
there is base station infrastructure coverage 
but no wireless coverage. For instance, 
Victoria has full CORSNet coverage but 
not full wireless data coverage. Starlink is 
very much at the introductory stage but 
coverage will increase, and it is expected 
that omnidirectional antennas will become 
available, allowing for much more mobility.

Summary
Besides the obvious advantages of lower cost, 
better equipment (smaller, lighter, easier 
to use) and more features, one of the great 

no longer in the realm of just surveyors.

and timely information at a lower cost.  

synchronised when in mobile data range 
so as to be immediately available on the 
desktop GIS. 

is vast, from pipeline maintenance 
engineers to cultural heritage consultants, 
from environmental engineers to asset 
managers, from farmers to biosecurity 
experts and so on.

Augmenting GNSS with other sensors 
makes for safer cars; more accurate mobile 
mapping for assets and pavement defects 
in road corridors; digital twins; and safer 

GNSS developments and supporting 
infrastructure will continue to evolve, 

users. In some cases, the equipment will be 
transparent such as in car navigation. In 
other cases, education and support will be 
required by spatial professionals to ensure 

datums, gravity models and equipment.
Location has become another utility  

ike electricity, smart phones or the 
Internet. It is easy to take high-accuracy 
location for granted, but it has not 
always been available to so many at such 
a low cost. I sometimes describe it as 
‘phenominormal’ — it is phenomenal and 
yet it is so transparent that it has become 
normal. ■

Peter Terrett is a GNSS consultant with 
more than 35 years hands-on experience. 
He started 4D Global Pty Ltd in 1991 (then 
labelled as Global Star) and has provided 

services to thousands of professionals 
throughout Australia and beyond. 4D 
Global is part of the Rapid Map Global 

Figure 5. Several Satellite Based Augmentation System 

schemes are already in use around the world.

Figure 2. 

The Eos Arrow GOLD+ RTK GNSS unit.

Figure 3. In the early 1990s there were times 

when no GPS solution was possible.

Figure 4. Australians have access to GPS (USA), Glonass (Russian), 

Galileo (European), BeiDou (Chinese) and QZSS (Japanese).
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Rapid Map Services (RapidMap) is a leading spatial data consultancy 

based in Melbourne, Australia. We specialise in GIS-based field data 
capture for Asset Management; GPS/ GNSS surveying, road and 

corridor mapping; asset audits; inventory; condition and defect 

assessments, including traffic infrastructure, street and park 
furniture, signage, lighting, line marking and lane width.   

E X P E R I E N C E  Y O U R  

R O A D  N E T W O R K  I N  3 D

360° Mobile mapping is the process of collecting geospatial 

data from a mobile vehicle (eg car, quad, boat, train, drone or 

aircraft). It's a fast way to collect up-to-date data on a large 

scale. Typically fitted with a range of 360° and high resolution 

imagery, LiDAR and sensing systems. The primary output of 

mobile mapping includes GIS data, digital maps and 

geo-referenced imagery.

With 27 years’ experience, across a wide range of survey, map-

ping and data capture processes. We are confident RapidMap’s 
360° Mobile Mapping solution will help drive productivity, 
improve safety and enhace accuracy across your organisation. 

IMPROVE SAFETY

Every metre of a road, waterway 
or rail track can be captured 
quickly, safely and without 
disturbing traffic flow.

INTEGRATION

Data collected can be exported 

into many different formats, 
making integration with software 
such as ArcGIS, QGIS, AutoCAD, 

and many others possible.

Suite 22, 2 Enterprise Drive, BUNDOORA, VIC 3083  -  Phone: 61 3 9466 5200   -    Email: info@rapidmap.com   -  www.rapidmap.com
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