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GNSS and the Many Sources of Information

The theme of this issue of Geomatics World is 
GNSS. Geodesy was once very much in the domain 
of surveyors but today the use of satellite data 
for positioning is ubiquitous and with 95% of the 
population owning a smart phone, most of them 
will be using GNSS, even if they don’t know it, and 
it is essential for autonomous vehicles. As well as 
its use by the general public, GNSS is an essential 
tool for geospatial surveyors as demonstrated 
in the articles on highway construction and 
canal maintenance. GNSS is also necessary for 
operating drones and mobile mapping systems. 
We tend to take this for granted, but as Mark 
Greaves reminds us in his article, the infrastructure 
has to be maintained and failure to do this could 
be disastrous.

GW tries to keep readers informed on all aspects of 
technical developments but of course there are many 
publications and websites which do the same thing. 
The winter issue of The Ranger, the journal of the 
Defence Surveyors’ Association, has an extensive 
article about Galileo. Following on from the last issue 
of GW, RICS members may have seen two articles on 
3D in the Land Journal for June/July. Ian McGuinness 
reports on how a 3D model of London allows an 
analysis of roof levels to reveal the potential for new 
builds in voids without having an impact on London’s 
skyline. On the same issue, Michal Konicek argues 
that partnerships between authorities and modelling 
companies could help solve some of the issues which 
restrict greater use of 3D models, such as cost, 
standards and competition. Also relevant to the last 
issue of GW is the report from Richard Groom in which 
he summarises some of the papers published in the 
FIG Proceedings which cover GNSS and 3D cadastres, 
he also reports on the Digital Built Environment 
conference where there was more questioning 
discussion on BIM.

Whilst thinking of other publications, a special issue 
of the ISPRS Journal of photogrammetry and Remote 
Sensing comes to mind. This is on the theme of 
Sustainable Development Goals (SDGs) and reminds 
us that geomatics has an important role to play in 
improving the lives of less well off citizens around the 
globe. The topics covered by this special issue include 

disaster management (see the work 
of MapAction) and Sustainable Cities 
and Communities (see Smart Cities). 
The next issue of GW will have the 
theme of Land Administration and will 
deal with some of these topics.

Continuing the theme of GNSS, 
we also include an article on the 
development of ED50, the first 
common datum for the European 
continent. This includes some 
fascinating information on how the 
allies obtained German geodetic 
information and maps at the end of World War II. We 
would be interested to hear of any UK involvement in 
this operation. The Ranger is also a good source of 
historical information.

We also include a report on the increasing use of 
interferometric SAR (InSAR) which is reinforced by the 
news item on a land motion map of the UK, which we 
will follow up in the next issue of GW.

In conclusion, we must also note the political dimension 
GNSS because the type of service which can be 
received from Galileo in the United Kingdom may 
be restricted after Brexit. It is ironic that one of the 
reasons for developing Galileo was to give Europe 
independence from GPS, now, unless the UK builds 
its own GNSS, we will still be dependent on systems 
outside of our direct control. Negotiations are still taking 
place and the outcome is uncertain, but the Prime 
Minister has stated that in the event of no agreement 
with the EU, the UK will build its own GNSS system.

EDITORIAL   by IAN DOWMAN

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments 

and editorial contributions by e-mail:

editor@geomares.co.uk

or by post:

Geomatics World

Geomares Publishing UK Ltd

Unit 2A Mindenhall Court

High Street, Stevenage

Herts, SG1 3BG, United Kingdom

Ian Dowman, editor of Geomatics World

Ian Dowman, Editor
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World Geospatial industry CounCil 
launChed at un-GGiM
Geospatial industry leaders from across the world 
have came together to announce the formation of 
the World Geospatial Industry Council (WGIC). The 
announcement was made on 1 August 2018 at the 
8th session of the UN-GGIM (United Nations Global 
Geospatial Information Management) held in New 
York, by Jack Dangermond, Chairman of WGIC and 
Founder and President, Esri.

WGIC aspires to be a collaborative platform for 
advancing the role of the geospatial industry and 
strengthening its contribution in the world economy 
and society. It endeavours to facilitate the exchange 
of knowledge within the geospatial industry and co-
create larger business opportunities. Further, with 
policy restraints limiting private sector participation 
and commercialisation, WGIC also seeks to raise 
awareness among policymakers and advocate 
for better environment and investments in the 
geospatial sector.

At the meeting, representatives of the co-founding 
companies had lively discussions on geospatial 
industry trends and directions which were 
fundamental to determining the objectives and key 
activities for WGIC. The first office bearers of WGIC 
Patrons and Executive Board were also elected at 
the meeting.

WGIC Chairman, Jack Dangermond, said “With 
WGIC, we have the vision to create a new institution 
that brings together participants from around the 
world in the geospatial industry. This will allow 
new kinds of partnerships to emerge, enabling 
companies to help each other, and also allow the 
geospatial industry to collectively work with big 
global initiatives such as World Bank and the UN.
This will also enable our industry as a whole to have 
a collective opinion on emerging policies such as 
those on privacy or geospatial data restriction. I 
firmly believe that by joining together and exploring 
collaborative efforts we can make meaningful 
progress.”

drone Market set to 
GroW
According to experts from 
Transparency Market Research, the 
global commercial drones market 
had gained revenue worth US$2.8bn 
in 2016, which is further expected 
to grow up to US$8.8bn by the end 
of 2025. This growth is projected to 
occur at a compound annual growth 
rate (CAGR) of 13.8% during the 
forecast period from 2017 to 2025.

A growing application of 
commercial drones for various 
purposes such as surveillance, 
aerial photography, precision 
agriculture, and others, is primarily 
responsible for driving the global 
commercial drones market. With 
an increased usage of the latest 
editions of commercial drones 
in other end-use industries, this 
market is certainly expected to 
grow at a rampant pace in future.

Commercial drones are increasingly 
being used to capture and 
telecast live sports, award 
functions, adventure activities, and 
other events related to art and 
entertainment which will help the 
market grow extensively during the 
forthcoming years.

However, the global commercial 
drones market is being hindered 
by worrisome privacy issues that 
might prohibit the use of drones in 
certain areas. Moreover, a rise in 
government regulations regarding 
usage of commercial drones has 
been happening considerably 
in recent times, which also is 
restraining the commercial drones 
market substantially.

First international sdB 
ConFerenCe a suCCess
With over 45 delegates from 
more than 15 countries around 
the world, the first international 
Satellite-Derived Bathymetry Day 
(SDB Day) which took place on 6-7 
June was a great success.

Dr. Mathias Jonas, Secretary 
General of the International 

Hydrographic Organization 
(IHO) stated “Satellite-Derived 
Bathymetry has arrived into 
practice and has matured as a 
regular means for shallow water 
surveys. The SDB Day was an 
excellent platform for providers 
and users. For the global 
standardisation of hydrography, 
we have understood that we need 
to adopt this new technology in 
the IHO framework and see how 
to associate it to our technical 
standardisation and how to anchor 
it with our education and training 
programs.”

First steps were also taken to form 
a Satellite-Derived Bathymetry 
Working Group. Initially established 
as a reconnaissance tool for 
shallow water bathymetry only, 
cutting-edge SDB techniques 
are increasingly used as a cost-
efficient and rapid survey method 
for acquiring high-resolution 
bathymetric data down to water 
depths of 30 metres.

The event was organised by 
EOMAP.

MapaCtion strenGthens 
disaster ManaGeMent in 
southeast asia
The ASEAN Coordinating Centre 
for Humanitarian Assistance 
on disaster management (AHA 
Centre), set up to facilitate 
cooperation and coordination 
of disaster management, has 
entered into a formal partnership 
with humanitarian mapping charity 
MapAction. The Memorandum 
of Intent was signed by Adelina 
Kamal, Executive Director of the 
AHA Centre, and MapAction Chief 
Executive Liz Hughes, during the 
8th Meeting of the Governing 
Board of the AHA Centre held in 
Kuala Lumpur, Malaysia.

The two organisations are working 
together to build mapping and 
information management capacity 
among humanitarian actors in 
the ASEAN region as well as help 
them prepare for a disaster by 

putting in place essential geospatial 
information and resources. 
MapAction will also be called upon 
to provide mapping and information 
management support in the event 
of a disaster in Southeast Asia, 
both in-country and remotely, as 
needed.

ordnanCe survey helps 
Guyana BeneFit FroM 
Geospatial data
Ordnance Survey (OS) is to provide 
consultancy services to the Guyana 
Lands and Surveys Commission 
(GLSC) to re-establish and further 
develop the GPS Continuously 
Operating Reference Stations 
(CORS) network. The project 
seeks to establish and sustainably 
maintain a modern, robust and 
accurate national geodetic 
positioning network.
 
A re-established CORS network will 
help Guyana in relation to meeting 
its Sustainable Development Goals 
(SDGs) and will enable better 
transport, secure land tenure, 
better government, increased 
economy and happier citizens.
 
Ordnance Survey, working with 
GLSC, will establish full functionality 
and usability of the existing Network 
Operations Centre (NOC) and 

06-07-08-09_news.indd   6 04-09-18   12:26
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CoMBined orBital Galileo-Gps position FiX aChieved aBoard iss
Europe’s satellite navigation system Galileo 
has received a GPS positioning fi x aboard the 
International Space Station (ISS) through an ESA–
NASA collaboration.

Low-Earth orbiting satellites routinely make use of 
satellite navigation signals to pinpoint their position 
in space and allow their paths through space to be fi xed with extremely high accuracy, 
known as “precise orbit determination.” So far, such positioning has mainly been performed 
using GPS, but this new test proves it can also be achieved on a dual-constellation basis 
with both GPS and Galileo — as well as through the sole use of Galileo.

The experiment is based on the use of a reconfi gurable NASA receiver called the Space 
Communications and Navigation Testbed, (SCaN), attached to the exterior of the ISS. “SCaN 
is a versatile software-defi ned radio receiver in space for both telecommunications and 
navigation testing, delivered to the Station back in 2012,” said ESA radio-navigation engineer 
Pietro Giordano. “It made it possible, with suitable modifi cations, to demonstrate combined 
GPS-Galileo positioning determination of the ISS.”

The algorithm developed for the SCaN Testbed had to take account of the high dynamics 
involved, and resulting Doppler shifting of signals - not only are the Galileo and GPS satellites 
moving at orbital velocity, so is the ISS itself. Orbital information of all the satellites in both 
constellations was included in the algorithm, allowing SCaN to make a ‘warm start’ – to 
search out signals in the correct segments of the sky.

“Dual constellation fi xes offer many advantages for space, providing extremely robust and 
high-precision positioning,” Pietro added. “More signals become available overall, and the 
quality of the Galileo Open service and modernised GPS signals are extremely good.”

Combined use of Galileo and GPS signals on an interoperable basis for positioning and 
precise orbit determination should bring signifi cant advantages for space users in particular, 
set to provide a seamless navigation capability from low to high Earth orbits — and 
potentially beyond.
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in BrieF

Drone startup atmos uav has closed its next investment 
round with investment fi rm Disruptive Technology Ventures. 
Atmos has developed an industrial drone (Marlyn) that is 
already mapping large areas of land. The undisclosed amount 
enables the startup to further scale up their distribution, product 
development and support organisations.

GeoslaM and 3d laser Mapping merged on 19 July. 
The merged company will be called GeoSLAM and 3DLM 
will change head offi ce address to GeoSLAM’s head offi ce in 
Nottingham. There will be no change to the company’s regional 
offi ces.

the engineering sector, through the Joint Board of 
Moderators (JBM), has agreed to an updated “Surveying 
Guidance” document which is to be included as “Annex I” to 

the JBM Guidelines for Degree programmes. The document 
will hopefully raise the signifi cance of teaching and developing 
practical survey skills on all Civil Engineering programmes.

the survey association (TSA) TSA has an offi cial agreement 
with smartWater technology, for the reporting of all survey 
equipment theft. SmartWater analysts are currently tracking 
criminal activity affecting survey businesses across the country. 
TSA members and non-members can now report incidents 
of theft directly through TSA’s website www.tsa-uk.org.uk/
equipment-theft/

Geo Business organisers, Diversifi ed Communications, have 
announced that over 70% of exhibitors from the last show 
rebooked their stands straight away for next year, which will return 
to the Business Design Centre, London on 21-22 May 2019.
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land Motion over uk Mapped With 
unpreCedented aCCuraCy

TRE ALTAMIRA 
has processed 
more than 7,500 
satellite radar 
images acquired 
over the UK since 
2015 to generate 
the most accurate 
nationwide map of 
ground movement.

The maps are made employing a remote sensing 
technique known as satellite radar interferometry 
(InSAR) that can measure mm-scale movement 
of the ground from space. InSAR does this by 
comparing the return echoes, and thus the signal-
path length, from two or more radar images taken 
over the same place, over time. Global archives 
of satellite radar images have been built up since 
1992, meaning that, uniquely, InSAR can look 
back in time to assess the trends and evolution of 
ground movements. Image acquisitions continue 
to be made on a routine basis allowing ongoing 
monitoring campaigns.

The UK InSAR map covers the last two years of 
2016 and 2017, and will continue to be updated 
regularly to provide the very latest information. 
The map comprises two separate easy-to-use 
geospatial layers, one for vertical motions, the other 
for horizontal.

ClariFiCation on apprentiCeships
In the July/August issue of GW, we incorrectly reported that at the 
special GeoBusiness session on apprenticeships, it was stated 
that Newcastle University had signed up to deliver a level 6 degree 
apprenticeship in Geospatial Mapping and Science. In fact, the university 
has not yet decided whether to do this but would be very interested 
in feedback on whether or not industry would support this by sending 
apprentices to such a programme. Jon Mills (jon.mills@newcastle.ac.uk) 
is interested in receiving views on this.

8-site CORS network, design 
and document associated CORS 
management processes; and train 
staff to be able to operate all fi rst and 
second line operational activities, 
and establish third line support cover 
with GNSS equipment and software 
manufacturers.
 
OS will assist GLSC in specifying, 
procuring and deploying specialist 
equipment for the CORS network 
in accordance with identifi ed 
national development needs and 
the strategic business requirements 
of GLSC.

the eostore BathyMetry 
launChes
EOMAP has launched the world’s 
fi rst commercial online store for 

global shallow-water bathymetry 
derived from satellite data. The 
EOStore Bathymetry provides rapid 
access to search for and request 
high quality data.

EOMAP has developed the 
bathymetry store in response 
to feedback from industry. “The 
demand for bathymetry data 
in shallow waters is increasing 
signifi cantly,” he said. “What 
industry told us at our fi rst 
conference on Satellite Derived 
Bathymetry, in June 2018, was 
that they needed to understand the 
global feasibility of SDB methods 
and ways to search for and request 
the data. Thus, we’ve created 
EOStore Bathymetry which allows 
users to get worldwide shallow-
water bathymetry data quickly and 
easily at a fraction of the price of 
traditional surveys.”

EOStore Bathymetry offers different 
horizontal spatial resolutions of the 
bathymetric grid of 2m to 15m. 
This makes it fl exible and fi t for 

purpose for surveying, as well as 
for planning and modeling.

GreenhatCh Group 
aWards GeoMaX larGe 
total stations ContraCt
GeoMax UK & Ireland has been 
awarded a signifi cant contract to 
supply Greenhatch Group with 
state-of-the-art Zoom 90 Total 
Stations and Zenith15 GNSS 
rovers all with X-PAD software. The 
total order is for 29 instruments 
plus fi eld tablet computers.

Greenhatch Group employs over 
110 surveyors across a wide 
range of projects including land 
and measured building surveys; 
engineering services and specialist 
railway projects; laser scanning, 
hydrographic and aerial surveys. 
The company has four offi ces in 
the UK, servicing the needs of both 
national and international contracts 
from public and private sectors, 
including framework agreements 
with the English Heritage and 
Historic Scotland.

in BrieF

trimble has announced that its CentrePoint rtX Gnss satellite- or 
cellular-delivered correction technology can now achieve horizontal 
accuracies better than 2cm, with start-up times also being improved. 
Users can now achieve full accuracy in less than 15 minutes, and 
as fast as one minute in select areas where RTX Fast network 
infrastructure is available.

leica Geosystems has announced the newest solution for utility and 
excavation professionals - the Leica DD SMART utility locator series, 
signal transmitters and DX Shield software.
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Got an event to list? Go to 
www.geomatics-world.co.uk/events

INSPIRE Conference 2018
18-21 September 2018
Antwerp, Belgium

UAV Technology 2018
26-27 September 2018
Prague, Czech Republic

Commercial UAV Expo Americas 2018
1-3 October 2018
Las Vegas, USA

Geo Delft Conference 2018
1-5 October 2018
Delft, The Netherlands

Bentley Systems’ Year in Infrastructure
15-18 October 2018
London, UK

Intergeo 2018
16-18 October 2018
Frankfurt, Germany

Digital Construction Week 2018
17-18 October 2018
London, United Kingdom

GEO | Design + BIM 2018
1-2 November 2018
Amsterdam, The Netherlands

Trimble Dimensions International User 
Conference
5-7 November
Las Vegas, USA

The Commercial UAV Show 2018
14-15 November 2018
London, UK

ploWMan Craven CollaBorates With leiCa on rtC360
Having worked 
closely with Leica 
Geosystems on the 
development of the 
RTC360 system for 
more than four years, 
Plowman Craven 
has congratulated 
Leica for the 
successful launch 
of the RTC360 3D 
laser scanner and 
the accompanying 

Cyclone REGISTER 360 software, which together form a reality capture 
solution.

“We’re extremely proud to have contributed ideas and technical know-
how that have helped to shape the features and functionality of the 
RTC360 and REGISTER 360 software,” said Plowman Craven Director, 
David Norris. “We’ve been involved from inception to completion and 
it’s clear that the combination of our real-world survey knowledge and 
Leica Geosystems’ industry-leading expertise in hardware and software 
applications has resulted in something very special.”

Faheem Khan, Vice President, Business Development HDS at Leica 
Geosystems said “The RTC360 is part of a wider initiative that has 
re-examined every aspect of the reality capture value chain, with a view 
to meeting the needs and taking onboard input from experts such as 
Plowman Craven, as well as others from different industries. The result 
of this is a re-designed tool-chain that delivers effi ciencies in the capture, 
management, visualisation and consumption of reality capture data.”
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people

un-GGiM announCes neW Chair oF eXeCutive 
CoMMittee
UN-GGIM: Europe has named Tomaz Petek from Slovenia as the new 
Chair of its Executive Committee. He succeeds Bengt Kjellson from 
Sweden who has held the role since 2014.

The nomination was confi rmed by delegates from 24 Member States 
at the Fifth Plenary of the Regional Committee. Discussions focused on 
global and regional perspectives, together with case studies illustrating 
integration of statistical and geospatial information, and updates on the 
activities of UN-GGIM: Europe’s working groups.

During the Plenary, which was held in Brussels, Belgium and supported 
by the European Commission, the UK and Northern Irelend’s David 
Henderson was also appointed to the UN-GGIM: Europe Executive 
Committee. The Committee, which is responsible for delivering UN-
GGIM: Europe’s objectives, comprises nine members, each of whom 
serve a three-year term.
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TSA 

The Survey School’s 2018 
 Graduates Take Home the Prizes
Prize-winning graduates of the TSA 
Surveying Course were presented with 
their awards and cash prizes at the annual 
leavers’ ceremony held at Worcester 
Racecourse.

Among the 31 graduates were two 
students from Abu Dhabi, who 
travelled to Worcester specifically 
for the hands-on training in the 
principles of surveying provided at 
The Survey School. Nine students 
gained distinctions, and prizes, 
based on assignment results, exam 
marks and overall observations by 
the tutors, were given to four for 
outstanding achievement.

Jointly sponsored by The Survey 
Association (TSA) and Leica 
Geosystems, the Best Student 
Award went to Eurig Price who 
achieved an enviable 99% in his final 
exam. Tutor at The Survey School, 
Andrew Crumpler, said “Eurig came 
on this course from a machine 
control background and carrying out 
topographical surveys was new to 

him. He has worked extremely hard 
and applied himself to his studies with 
some outstanding pieces of work.”

Sponsored by TSA, the recipient 
of the Vice-President’s Award was 
Jack Dods of Network Rail who was 
commended for his exceptionally 
high standard of work and efficient 
organisation.

Rafe Holmes of WYG Group was 
presented with the Chartered ICES 
prize for Best Assignment for his 

‘first class’ surveying and setting out 
design for a new housing estate and 
access road.

To demonstrate their support for 
the TSA Course, an additional prize 
for this year was awarded by RICS 
for the Best Measured Building 
Assignment. Successful completion 
of the course counts towards 

AssocRICS membership. The first 
winner was Steven Smith of IIC 
Technologies who was applauded 
for his very clear explanation of the 
laser scan surveying process and 
how to get the best results.

TSA Surveying Course 49 starts on 
3 September 2018 and Course 50 
on 19 November 2018. 

For full details and shorter technical 
courses on specific topics, visit 
www.surveyschool.org.uk.

??

>

Nine students gained distinctions, and 
prizes, based on assignment results, 
exam marks and overall observations by 
the tutors...

Following this summer’s merger with sister-
company 3D Laser Mapping, GeoSLAM is now

bigger, better and stronger.

At Intergeo 2018, GeoSLAM will be showcasing
new innovations serving more industries than
ever before. These industries include the built

environment (AEC), natural environment, mining,
defence and utilities.

What hasn’t changed are our cutting-edge,
industry-leading mobile mapping products, offering

speed, simplicity and quality results – as well as
our dedication to customer service, and our global
reach. So, when you visit Intergeo this year, make

sure you come along to the GeoSLAM stand
(F.011, Hall 12.1) and speak to our expert team.

Graduation Day at The Survey School.
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by GREG HUTCHINSON WITH ANSTEy SCOTT OBITUARY

Brian Arthur Hart 1946 – 2018
The barbados Advocate summarises brian Hart as 
“mathematical genius, Past President (barbados) Land 
Surveyors Association, examiner, legislative draftsman, 
IT specialist and programmer, and a great deal more, in 
addition to his national sporting prowess, multiple skills 
and family man – a true renaissance man.” brian’s business 
partner Greg Hutchinson, who he knew for 37 years, fills in 
the detail with additional material from Anstey Scott.

Brian was something of a 
mathematical prodigy. He won the 
Barbados scholarship in 1964 to 
enter Cambridge where he studied 
mathematics. On returning to the 
island, he taught the subject at his 
former school, Harrison College, 
and with a great skill for simplifying 
difficult concepts. In a few short 
years he produced more Barbados 
scholars in maths than any previous 
teacher.

Deciding on a career change 
to land surveying, Brian formed 
Hart, Hutchinson & Field in 1991. 
Through his leadership, the firm 
influenced the lives of numerous 
surveyors, technicians, chainmen 
and office staff. He led by example 
and his professionalism and ethics 
were second to none. He was 
the epitome of the saying, if you 
can’t say something good about 
someone, then don’t say anything 
at all. The only time I have ever seen 
him annoyed was out of frustration 
over a concept or the solving of 
a problem - he simply could not 
accept not being able to solve a 
surveyor’s or mathematical problem.

Brian was very frugal in everything 
except surveying equipment, 
calculators and computers. It was 
very easy to convince Brian to 
purchase a new piece of equipment, 
however when we discussed putting 
blinds in the windows at the office, 
his reaction was that the Fedex box 

he had propped up in his window 
did the job and blinds were an 
unnecessary expense!

Brian did not accept anything that 
the manufacturer wrote about 
equipment, everything had to 
be analysed and checked to his 
satisfaction. He would then set 
his own specifications, which 
were usually at odds with the 
manufacturers. You can guess 
which one we trusted most.

With the arrival of EDM, Brian set 
up the first base on the pavement 
by Barbados’ National Stadium for 
its checking and calibration. But his 
major achievement was the design 
of the Barbados National Grid and 
there are moves afoot to rename 
the grid, the Hart National Grid of 
Barbados in his honour.

He had the ability to drill down 
through a problem and offer a 
solution so simple it made your 
previous efforts seem overblown. 
Anstey Scott, President of the 
Barbados Land Surveyors 
Association recalls that when 
the first electronic calculators 
arrived, followed by the first set of 
programmable calculators, Brian 
came into his own. He wrote 
programs then taught students and 
practising surveyors. PC’s came 
next and Brian again wrote suites 
of programs for himself and for 
colleagues.

Brian was a past President of 
the Barbados Land Surveyors 
Association and a long standing 
member of the Association’s 
Board. He was a major asset in the 
formulation of surveying legislation 
and also set and examined the 
mathematics papers for the Land 
Surveyors’ Board examinations – 
papers which sometimes drove fear 
into the hearts of the examinees!

On Sunday mornings he would play 
cricket, and his obvious prowess 
at beach cricket matured into 
ominous fast bowling. But he was 
equally good at tennis and a legend 
at water polo. And thanks to his 
father’s unique curiosity and skills 
he came to share as a boy, his skill 
with power tools and a rifle, and his 
extensive knowledge of astronomy 
were unmatched.

Malcolm Draper comments ‘I met 
Brian and his wife Janice on several 
occasions when in Barbados and 
we became good friends. It was 
a standing joke between them 
that she always called him the 
newcomer because, whilst both 
of their ancestors had arrived on 
the island in the 17th century, hers 
arrived first.’

Brian is survived by his wife Janice, 
son Adam and daughter Jamie.

??

>

Brian in pensive 

mood perhaps 

pondering a tricky 

surveying problem.
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Keeping Abreast of Policy and Changes in Regulations

After a real scorcher of a UK 
summer, we’re quickly heading 
into the darker months of 
Autumn. Even though the light is 
fading, the leaves falling, parents 
look forward to the end of the 
school holidays, and of course, 
Halloween is on the way, there is 
much to look forward too and a 
very busy run of events and news 
updates for RICS Geomatics.

At the time of going to press, dates 
for the traditional evening lecture 
series have still to be set but do 

keep an eye on other forms of communications before 
your next issue of GW. Policy has been particularly 
active with several initiatives both here in the UK and 
internationally to participate in and keep a watching 
brief on. RICS will be responding in due course.

UK GEoSPAtIAl CommISSIon
The big news from the November 2017 budget is now 
gathering pace and after a series of initial meetings 
and briefings, the Geospatial Commission has entered 
a period of data gathering. The Commission is an 
impartial expert committee within the UK Cabinet 
Office, supported by £40 million of new funding in 
each of the next two years, and will drive the move 
to use public and private sector geospatial data 
more productively. Research estimates that this 
could contribute up to £11 billion of extra value for 
the economy every year. The Commission is due to 
publish its first annual plan next Spring. Quite an ask, 
but a great opportunity for our geospatial sectors to 
prove how central we are to economic and future 
development. Our colleagues in AGI and at Ordnance 
Survey have been very engaged with the Commission, 
and AGI recently published a very well rounded policy 
response to the earlier call for information on the use(s) 
of OS MasterMap (https://bit.ly/2HLJ1eE).

There has been a lot of background economic 
research already done, I know that many members 
are interested in the intrinsic economic benefit of using 
geospatial information (I have a habit of collecting these 
kinds of things), and this June 2018 report (https://
bit.ly/2ykQgLj) is worth reading if you ever doubt the 
importance of the sector in which you are employed. 

The latest call for evidence can be found at https://bit.
ly/2BAGiqF.

lAw CommISSIon RElEASE PolICy 
 StAtEmEnt
The LRA 2002 is one of the most important pieces of 
primary legislation for professional surveyors in England 
and Wales and after a long consultation process (beginning 
in 2015 and against the long shadow of the 2008 financial 
crash and a backdrop of prospective ‘privatisation’ – 
although this was never a part of Law Commission remit), 
the expert eye of the ‘Law Commission’ has now released 
its final report and proposals. To quote Law Commissioner 
Professor Nick Hopkins “For many, the land they own is 
the most valuable thing they will ever have, so it’s important 
that the registration system provides clarity over who 
owns what. The Land Registration Act was a huge leap 
forward in land ownership, but 15 years on it needs to 
be refreshed to adapt it to the modern world and make 
things as efficient as possible. We’re recommending some 
technical reforms which will iron out the kinks, help prevent 
fraud and make conveyancing faster, easier and cheaper 
for everyone.”

RICS And tHE JUdICIARy woRK on 
 BoUndARy GUIdAnCE
Indeed, the proposals of the Law Commission 
connects with the work that RICS has been doing with 
the PLA (Property Litigation Association) and the Civil 
Justice Council (CJC) on new guidelines and an agreed 
boundary dispute protocol. We have great hopes for 
this collaborative initiative and expect the guidelines, 
protocol and a new RICS Dispute Resolution Service 
(DRS) Neighbour Disputes Service to be formed in 
due course. Mediation, as well as expert technical 
proficiency, is central to the new protocol. In many 
ways this initiative has been influenced by the ongoing, 
if slowed down by Brexit legislation, Property Disputes 
legislation as introduced by Earl John Lytton FRICS. 
John is also chair of the RICS Boundaries and Party 
Walls working group. An expert subgroup has been 
busy working on the new 7th edition of the RICS Party 
Walls procedures guidance note (to be featured at the 
annual Neighbour Disputes roadshow events in Nov/
Dec 2018 https://bit.ly/2Lkp8x8.

The initiative with the PLA and CJC will necessitate the 
review and updating of the RICS Boundaries 4th edition 
GN 2019.

POLICY WATCH By JAmES KAVAnAGH

James Kavanagh, Director of the RICS 

Land Group. 

 POLICY WATCH

lAnd & RESoURCES PAtHwAyS GoES lIVE
The entire RICS APC & AssocRICS pathway portfolio 
has been reviewed and updated with the addition of 
new competencies (for example Big Data), and the 
simplification of others. The new Geomatics pathways 
see several changes with the retention of ‘surveying 
land & sea’ and the release of a new broad based 
‘surveying and mapping’ competency https://bit.
ly/2MLQlxt.

RICS has also released a new, fully international, broad 
based pathway based on all the best elements of the 
Land & Resources sectors (Environment, Geomatics, 
Planning, Rural, Minerals & Waste and Telecoms). 
This new pathway will allow surveying professionals 
to access RICS membership from a very wide range 
of disparate sectors and enable those who find the 
sometimes ‘restrictive’ nature of many APC pathways 
over specialised and not conducive to a rewarding 
career. Indeed, many employers and large agencies 
are very interested in this pathway, if anything it is very 
closely aligned to geography skillsets and the skills 
needed for a broadly skilled professional surveyor 
https://bit.ly/2MGw2S8. We will be bringing this new 
pathway to FIG 2019 and to World Bank 2019. It also 
links well with the International Land Measurement 
Standards ILMS.

RICS GEomAtICS CollABoRAtES wItH UK 
GEo-IndUStRy
As the RICS year comes to an end (July 2017 – July 
2018) it’s worth reminding ourselves of the wonderful 
portfolio of collaborative standards, guidance and 
client guides that have been produced and are now 
available to all members. This year has been all about 
collaboration and working with other bodies such as 
The Survey Association (TSA), CICES, ICE and AGI 
as well as BSI, ISO, OGC, the new UK geospatial 
commission and of course GeoBusiness 2018.

monItoRInG And InStRUmEntAtIon GUIdE 
now AVAIlABlE
CICES, TSA and RICS have been working 
collaboratively with major organisations such as 
Network Rail, Costain, HS2 and others on the 
production of a new ‘monitoring/instrumentation’ client 
guide and full best practice guidance note. The new 
guide can be downloaded at https://bit.ly/2MvFuZq.

PHotoGRAmmEtRy – A ClIEnt GUIdE
TSA, CICES and RICS have collaborated on a new 
client guide that incorporates new technologies such 
as UAVs, sensor and camera improvements, intelligent 
algorithms and software advances and client output 
requirements. A very strong companion piece to the 

12-13_ricspolicywatch.indd   12 04-09-18   13:04



Keeping Abreast of Policy and Changes in Regulations

The latest call for evidence can be found at https://bit.
ly/2BAGiqF.

lAw CommISSIon RElEASE PolICy 
 StAtEmEnt
The LRA 2002 is one of the most important pieces of 
primary legislation for professional surveyors in England 
and Wales and after a long consultation process (beginning 
in 2015 and against the long shadow of the 2008 financial 
crash and a backdrop of prospective ‘privatisation’ – 
although this was never a part of Law Commission remit), 
the expert eye of the ‘Law Commission’ has now released 
its final report and proposals. To quote Law Commissioner 
Professor Nick Hopkins “For many, the land they own is 
the most valuable thing they will ever have, so it’s important 
that the registration system provides clarity over who 
owns what. The Land Registration Act was a huge leap 
forward in land ownership, but 15 years on it needs to 
be refreshed to adapt it to the modern world and make 
things as efficient as possible. We’re recommending some 
technical reforms which will iron out the kinks, help prevent 
fraud and make conveyancing faster, easier and cheaper 
for everyone.”

RICS And tHE JUdICIARy woRK on 
 BoUndARy GUIdAnCE
Indeed, the proposals of the Law Commission 
connects with the work that RICS has been doing with 
the PLA (Property Litigation Association) and the Civil 
Justice Council (CJC) on new guidelines and an agreed 
boundary dispute protocol. We have great hopes for 
this collaborative initiative and expect the guidelines, 
protocol and a new RICS Dispute Resolution Service 
(DRS) Neighbour Disputes Service to be formed in 
due course. Mediation, as well as expert technical 
proficiency, is central to the new protocol. In many 
ways this initiative has been influenced by the ongoing, 
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Walls procedures guidance note (to be featured at the 
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RICS has also released a new, fully international, broad 
based pathway based on all the best elements of the 
Land & Resources sectors (Environment, Geomatics, 
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of disparate sectors and enable those who find the 
sometimes ‘restrictive’ nature of many APC pathways 
over specialised and not conducive to a rewarding 
career. Indeed, many employers and large agencies 
are very interested in this pathway, if anything it is very 
closely aligned to geography skillsets and the skills 
needed for a broadly skilled professional surveyor 
https://bit.ly/2MGw2S8. We will be bringing this new 
pathway to FIG 2019 and to World Bank 2019. It also 
links well with the International Land Measurement 
Standards ILMS.

RICS GEomAtICS CollABoRAtES wItH UK 
GEo-IndUStRy
As the RICS year comes to an end (July 2017 – July 
2018) it’s worth reminding ourselves of the wonderful 
portfolio of collaborative standards, guidance and 
client guides that have been produced and are now 
available to all members. This year has been all about 
collaboration and working with other bodies such as 
The Survey Association (TSA), CICES, ICE and AGI 
as well as BSI, ISO, OGC, the new UK geospatial 
commission and of course GeoBusiness 2018.

monItoRInG And InStRUmEntAtIon GUIdE 
now AVAIlABlE
CICES, TSA and RICS have been working 
collaboratively with major organisations such as 
Network Rail, Costain, HS2 and others on the 
production of a new ‘monitoring/instrumentation’ client 
guide and full best practice guidance note. The new 
guide can be downloaded at https://bit.ly/2MvFuZq.

PHotoGRAmmEtRy – A ClIEnt GUIdE
TSA, CICES and RICS have collaborated on a new 
client guide that incorporates new technologies such 
as UAVs, sensor and camera improvements, intelligent 
algorithms and software advances and client output 
requirements. A very strong companion piece to the 

RICS Aerial Imagery 5th edition guidance note 2010 
(due for update 2019).

PRoVISIon of ARCHItECtURAl SURVEyS 
ClIEnt GUIdE
TSA, CICES and RICS have collaborated on a 
new client guide that underlines the importance 
of understanding client requirements and using 
professional surveying services and measurement 
techniques to help deliver them. This guide draws from 
the RICS Measured Surveys 3rd guidance note 2015.

UtIlIty SURVEyS USInG PAS 128:2014 
 SPECIfICAtIon
TSA, CICES, BSI and RICS have collaborated on a new 
and updated guidance note on the survey interpretation 
of the BSI industry standard PAS 128:2014. This 
new edition incorporates modern ground penetration 
technologies, utility survey digital output and client 
specifications.

Do keep an eye on various RICS channels for the 
release of the above outputs and hopefully we will see 
as many of you as possible at 2018-19 geospatial 
surveying events and conferences.

12-13_ricspolicywatch.indd   13 04-09-18   13:04



September / October 2018 14

Time and Predictions

One of the challenges in writing 
a column for Geomatics World, 
with a publication date that is a 
couple of months into the future, 
is to ensure it is relevant and 
current for you now as you read 
this. It can be frustrating as well 
as fun and possibly even thought 
provoking to consider the future 
but also prone to spectacular 
mistakes. In the 1940’s, an IBM 
executive predicted that there 
might be a market for about five 
computers, and even as late 
as 1977 the founder of Digital 
Equipment Company (DEC) 
could see no reason for people 
to have computers in their home. 

Predictions that have been way off are not confined 
to fast changing technology. Alfred Nobel in 
1871(dynamite), Gatling in 1877 (the machine gun), 
Marconi 1912 (radio) and Oppenhiemer 1945 (Atom 
Bomb), all considered their inventions as bringing 
an end to war.

So my approach is to either cover some general topic 
that has little time sensitivity or to focus on a particular 
item that will hopefully be of a timely nature and of 
interest.

I could relate the argument for more data, big data 
even. However let’s start with a specific item that 
is definitely time sensitive. The RICS survey of the 
profession.

The RICS has instigated a comprehensive review 
entitled the ‘Future of the Profession’ which seeks 
to gain the views and input of the membership and 
the wider community of stakeholders. Governing 
Council seeks to identify trends within the marketplace 
and showcase how the profession must adapt so 
that it can continue serving the public interest in the 
decades to come. The review will help the RICS 
identify and respond to the opportunities and risks of 
the external world. Some of the input is case studies 
and experiences but also there is the opportunity to 
comment and answer a survey to assist the RICS in 
developing a picture of what the profession may need 
to consider in the future. Please help by taking a few 

minutes to respond to the survey. More information 
can be found at http://rics.org/futureprofession. The 
main page is http://www.rics.org/uk/news/news-
insight/comment/the-future-of-the-profession/. The 
survey is here https://consultations.rics.org/consult.ti/
fututeoftheprofession/consultationHome. RICS survey 
and review of the profession has a deadline of mid 
October 2018.

In the UK, Ordnance Survey is again under the 
leadership of Neil Ackroyd who has again taken the 
reins up, this time on the departure of Nigel Clifford. 
Who’d have thought ten years ago that the sales of 
map products would be seeing a resurgence. For the 
year 2017/18, the OS sold over 1.7 million paper  
maps - an increase of 7% on the year before - exciting 
times.

This resurgence is great for the nation as the public 
re-discover their love for the outdoors without digital 
devices. The most popular maps are of Snowdon, 
the English Lakes, and the Peak District. However, 
spare a thought for the least popular map which is 
apparently the one for Motherwell and Coatbridge. It 
also coincidentally includes a trig point in honour of 
Major General Roy who surveyed much of Scotland 
and whose maps contributed to the establishment of 
the OS itself back in the latter half of the 18th century.
The resurgence in map purchases reflects the survey 
industry which currently perceives a bright future.

The Survey profession and the wider geospatial 
industry sentiment is currently very positive. It is 
10 years since the 2008 financial crisis and the 
introduction of new technologies and systems has 
supported a continual transformation and development 
of new methods and data products by the profession is 
benefitting the wider community.

Laser scanning, UAVs, infrastructure, BIM, and 
surveying are all elements and areas in demand as 
are various geospatial related solutions for agriculture, 
energy, and mining. The combination of lidar and 
drones represent an emerging line with potential 
solutions for uses across an increasingly wide range 
of applications and sectors. Consequently, investment 
in drones and other remote and robotically controlled 
platforms, data sensors and geo-related software is 
likely to be required to support all this growth.

The resurgence in map purchases reflects the survey 
industry which currently perceives a bright future.

GEOMATICS PGB CHAIR By GORDON JOHNSTON  GEOMATICS PGB CHAIR

Satellites are one technology that has transformed 
the life of many surveyors. There are now in excess 
of 100 satellites in the global systems and regional 
augmentations, as shown in the infographic. With the 
expansion and increase in users, especially in Asia, it 
will be interesting to see how the competing systems 
get adopted. More satellites mean potentially more 
observations and big data. More data may be welcome 
with some increase in availability and resilience but 
signal jamming is becoming more of a recognised 
threat that not only affects the critical positioning 
services (European skies are due to open up through 
the Sesar initiative this year), but also the time 
dependent units supporting much of the world’s IT and 
telecommunications infrastructure. This edition of GW 
covers many of the key developments of this critical 
technology in these exciting times.

However, I suspect that surveying work is gradually 
migrating away from having staff using GNSS units in 
the field as increasingly data collection uses automation 
and robotics that require the survey companies to 
develop beyond the core use of measurement and 
signal technology and to strengthen quality control, 
data analytics and spatial advisory consulting skills. 
There may be a change to the key skills required of 
a surveyor, but as GIM International magazine noted 
recently “given the seemingly insatiable need to capture 
our reality, the future of the geomatics professional 
does not appear to be under threat... it is one that will 

be catapulted by all the technological innovations that 
are happening.”

So your contribution to the review of the profession 
is timely and necessary so as to ensure relevance 
and support for standards, education and the right 
appreciation of the importance and influence of new 
and emerging technologies.

Highlighting education and the need to attract young 
minds has been a theme that is often revisited 
in the pages of GW, so it is important to ensure 
that the newer and younger survey professionals 
contribute to the review. Their fresh views, energy and 
experiences will be of significance as they represent 
a key demographic that we must include, value and 
encourage to participate for the future.

So it’s not just data collection and analysis, we also 
need to promote Surveying, Geospatial engineering, 

Gordon Johnston, Chair of the RICS 

Geomatics Professional Group. Gordon 

welcomes your comments and thoughts 

so please email to the following address  

geochair.rics@gmail.com

14-15_ricschairscolumn.indd   14 04-09-18   13:04



Time and Predictions

minutes to respond to the survey. More information 
can be found at http://rics.org/futureprofession. The 
main page is http://www.rics.org/uk/news/news-
insight/comment/the-future-of-the-profession/. The 
survey is here https://consultations.rics.org/consult.ti/
fututeoftheprofession/consultationHome. RICS survey 
and review of the profession has a deadline of mid 
October 2018.

In the UK, Ordnance Survey is again under the 
leadership of Neil Ackroyd who has again taken the 
reins up, this time on the departure of Nigel Clifford. 
Who’d have thought ten years ago that the sales of 
map products would be seeing a resurgence. For the 
year 2017/18, the OS sold over 1.7 million paper  
maps - an increase of 7% on the year before - exciting 
times.

This resurgence is great for the nation as the public 
re-discover their love for the outdoors without digital 
devices. The most popular maps are of Snowdon, 
the English Lakes, and the Peak District. However, 
spare a thought for the least popular map which is 
apparently the one for Motherwell and Coatbridge. It 
also coincidentally includes a trig point in honour of 
Major General Roy who surveyed much of Scotland 
and whose maps contributed to the establishment of 
the OS itself back in the latter half of the 18th century.
The resurgence in map purchases reflects the survey 
industry which currently perceives a bright future.

The Survey profession and the wider geospatial 
industry sentiment is currently very positive. It is 
10 years since the 2008 financial crisis and the 
introduction of new technologies and systems has 
supported a continual transformation and development 
of new methods and data products by the profession is 
benefitting the wider community.

Laser scanning, UAVs, infrastructure, BIM, and 
surveying are all elements and areas in demand as 
are various geospatial related solutions for agriculture, 
energy, and mining. The combination of lidar and 
drones represent an emerging line with potential 
solutions for uses across an increasingly wide range 
of applications and sectors. Consequently, investment 
in drones and other remote and robotically controlled 
platforms, data sensors and geo-related software is 
likely to be required to support all this growth.

The resurgence in map purchases reflects the survey 
industry which currently perceives a bright future.
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Satellites are one technology that has transformed 
the life of many surveyors. There are now in excess 
of 100 satellites in the global systems and regional 
augmentations, as shown in the infographic. With the 
expansion and increase in users, especially in Asia, it 
will be interesting to see how the competing systems 
get adopted. More satellites mean potentially more 
observations and big data. More data may be welcome 
with some increase in availability and resilience but 
signal jamming is becoming more of a recognised 
threat that not only affects the critical positioning 
services (European skies are due to open up through 
the Sesar initiative this year), but also the time 
dependent units supporting much of the world’s IT and 
telecommunications infrastructure. This edition of GW 
covers many of the key developments of this critical 
technology in these exciting times.

However, I suspect that surveying work is gradually 
migrating away from having staff using GNSS units in 
the field as increasingly data collection uses automation 
and robotics that require the survey companies to 
develop beyond the core use of measurement and 
signal technology and to strengthen quality control, 
data analytics and spatial advisory consulting skills. 
There may be a change to the key skills required of 
a surveyor, but as GIM International magazine noted 
recently “given the seemingly insatiable need to capture 
our reality, the future of the geomatics professional 
does not appear to be under threat... it is one that will 

be catapulted by all the technological innovations that 
are happening.”

So your contribution to the review of the profession 
is timely and necessary so as to ensure relevance 
and support for standards, education and the right 
appreciation of the importance and influence of new 
and emerging technologies.

Highlighting education and the need to attract young 
minds has been a theme that is often revisited 
in the pages of GW, so it is important to ensure 
that the newer and younger survey professionals 
contribute to the review. Their fresh views, energy and 
experiences will be of significance as they represent 
a key demographic that we must include, value and 
encourage to participate for the future.

So it’s not just data collection and analysis, we also 
need to promote Surveying, Geospatial engineering, 

Geomatics, Photogrammetry, Cartography, Remote 
Sensing, GIS and Geodesy (amongst others and 
apologies if I’ve missed you) with respect to the value 
and benefits for our customers and clients, in order to 
sustain a distinct profession that contributes in so many 
ways.

The ubiquity of some of the sensors, the falling costs 
of location systems and the democratisation of the 
visualisation and rendering of images and sensor data 

will continue. However, more data may not be the 
answer alone. For professional measurement purposes 
some degree of quality assessment and reference to 
standards must surely give assurance and support the 
boom.

As Ray Bradbury (the author of Fahrenheit 451) said 
when asked to predict the future, “Predicting the future 
is much too easy anyway. You look... around you... and 
predict more of the same. To hell with more - I want 
better.”

ENSURING yOU ALWAyS GET yOUR COPy OF GW
If you are an RICS member you must inform the institution of any 
change of address. As publishers of GW we cannot change the RICS 
database. Call +44 (0)870 333 1600 or log in to the RICS website  
or email contactrics@rics.org

Satellite infographic. 

Source: https://

spaceoneers.

io/?s=infographic

14-15_ricschairscolumn.indd   15 04-09-18   13:04



Happy Snapping Ahead of 150th Anniversary

With a record summer for 
sun and heat, it has surely 
helped provide just the 
right environment for busy 
surveyors. Most that I’ve 
spoken to recently are very 
busy; but never forget that few 
surveyors have much more 
than six weeks booked work 
ahead of them; and no one 
really seems to know what 
Brexit will bring. There will 
inevitably be some disruption.

London continues to provide 
plenty of interesting places to 

visit: shows, galleries, exhibitions and museums can 
always be found for the curious and inquisitive. We 
recently visited the Photographers Gallery in Ramillies 
Street on the edge of Soho. What a great little gem 
this is. Four floors of galleries showing some fantastic 
imagery including moving examples. We were struck 
by the work of two very different photographers. Tish 
Murtha’s work in North East England in the 1970s is 
a social documentary of grim times for many, but she 
still managed to record some great fun shots of urchins 
jumping from upstairs windows onto mattresses below 
amid urban demolition and desolation.

Alex Prager’s Silver Lake Drive exhibition is of a 
very different nature. Based in LA, she specialises 
in capturing vivid staged scenes that at times are 

awesomely clever. A girl hanging in mid air on to the 
back bumper of a car, crowd scenes in which she often 
inserts a young blond (perhaps her younger self?) and 
moving images too. Both exhibitions are on until mid 
October and if you arrive before noon entrance is free. 
There is also an excellent coffee shop and a bookshop 
in the basement where you can buy repro cameras and 
film.

RICS 150TH AnnIveRSARy
We note that RICS is celebrating its 150th anniversary 
this year. Despite rumours that the organisation was 
formed by three land surveyors, the Institution records 
that it was founded in London as the Institution of 
Surveyors after a meeting of 49 surveyors on 15 June 
1868 at the long demolished Westminster Palace 
Hotel. It’s hard to believe, however, that most of those 
surveyors were not land surveyors or estate surveyors 
retained by the landed gentry. A Royal Charter 
followed in 1881. An earlier coming together was the 
Surveyors Club founded in 1792 - now that must have 
been interesting. All of this of course was long before 
hydrographers joined, let alone quantity surveyors, 
estate agents, environmentalists and geomaticians.

PHIlATely CoRneR
An update on our last edition’s column on Captain 
Cook. Royal Mail is issuing a series of stamps to mark 
Captain Cook’s voyages; they depict the seafarer along 
with sextant, companion (until they fell out) Joseph 
Banks, maps, scenes and artefacts from the voyages.

Any old MAPS?
A finely illustrated and coloured map dating from 
1701 of Marthland, Lyeing in Lydd, New Romney, 
Old-Romney, Brookland, and Faverfield Parishes has 
recently sold at auction. The pre-sale estimate was 
£300. It actually went for £2,200. There could be 
money in those old surveys so hang on to them!

A ReAdeR WRITeS
Ian Bleasdale writes that a lot of GW is now beyond 
‘my aged understanding!’ Don’t worry Ian, you’re 
increasingly in good company. Referring to the last 
issue he continues: ‘On page 21 there is a panel 
headed “Apprenticeships”. Now this I do know about, 
as I started one, only I was called “An Articled Pupil” 
(and the money flowed the opposite way). 1 April 
1948, I started, when I was nearly 16. The post-war 
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drive to build council houses was at its height and we 
were challenged by the Ministry of Housing to build 
the £1,000 Council House (excluding foundations). We 
didn’t quite make it but got the cost down to about 
£1,150, if I remember correctly. What I do remember 
is using a 100ft chain, ranging rods, pins and a 
4-screw Level!’ Those were the days Ian, but wait, 
Undercurrents has a cunning plan to bring back a little 
of those balmy times.

MeASuRIng
Does anyone else out there think that the old imperial 
system of measurement units was particularly suited 
to our profession as well as to the wider public? 
Hands up those who want pints, gallons, pounds and 
ounces. Metric is fine for the scientific community but 
for everyday things, many continue to feel comfortable 
with the old units and struggle with trying to convert 
things like litres to miles per gallon. And what about 
temperature? It has always seemed sensible to us to 
use Centigrade in the winter (0°C) and Fahrenheit in 
the summer, when 70°F is a perfect summer’s day. 
Perhaps when the clocks go back or forward is the 
ideal moment to switch as 0° looms.

MISCellAny
A mountain in Wales has been found to be 1.4m lower 
than previously thought and has had to be reclassified 
as a hill. Previously named Fan y Big (note that the 
single letter y indicates the definite article in Welsh), 
Undercurrents wonders what it will now be known as. 
(Source: the “i” newspaper).

Aren’t children clever. Their malleable little minds think 
more logically than us. Consider:

Teacher: How old is your father Michael?
Michael: He is six years.
Teacher: What? How is this possible?
Michael: He only became my father when I was born.

Teacher: Maria, go to the map and find North America.
Maria: Here it is (correctly pointing to North America)
Teacher: Now class who discovered America?
Class: Maria!

Teacher: Glenn, how do you spell crocodile?
Glenn: K-R-O-K-O-D-I-L-E.
Teacher: No, that’s wrong.

Tish Murtha’s photo 

of children leaping 

onto a pile of 

mattresses.
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moving images too. Both exhibitions are on until mid 
October and if you arrive before noon entrance is free. 
There is also an excellent coffee shop and a bookshop 
in the basement where you can buy repro cameras and 
film.
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this year. Despite rumours that the organisation was 
formed by three land surveyors, the Institution records 
that it was founded in London as the Institution of 
Surveyors after a meeting of 49 surveyors on 15 June 
1868 at the long demolished Westminster Palace 
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retained by the landed gentry. A Royal Charter 
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hydrographers joined, let alone quantity surveyors, 
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Banks, maps, scenes and artefacts from the voyages.

Any old MAPS?
A finely illustrated and coloured map dating from 
1701 of Marthland, Lyeing in Lydd, New Romney, 
Old-Romney, Brookland, and Faverfield Parishes has 
recently sold at auction. The pre-sale estimate was 
£300. It actually went for £2,200. There could be 
money in those old surveys so hang on to them!

A ReAdeR WRITeS
Ian Bleasdale writes that a lot of GW is now beyond 
‘my aged understanding!’ Don’t worry Ian, you’re 
increasingly in good company. Referring to the last 
issue he continues: ‘On page 21 there is a panel 
headed “Apprenticeships”. Now this I do know about, 
as I started one, only I was called “An Articled Pupil” 
(and the money flowed the opposite way). 1 April 
1948, I started, when I was nearly 16. The post-war 
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Undercurrents is a joint column by Malcolm Draper and former GW 
editor Stephen Booth. Do feel free to drop us a line with any (vaguely!) 
relevant surveying stories to: rentamalc@aol.com. For the sake of a 
good story we are always prepared to change names, details etc to 
protect the innocent as well as the guilty.

UNDERCURRENTS By MAlColM dRAPeR WITH STePHen BooTH

drive to build council houses was at its height and we 
were challenged by the Ministry of Housing to build 
the £1,000 Council House (excluding foundations). We 
didn’t quite make it but got the cost down to about 
£1,150, if I remember correctly. What I do remember 
is using a 100ft chain, ranging rods, pins and a 
4-screw Level!’ Those were the days Ian, but wait, 
Undercurrents has a cunning plan to bring back a little 
of those balmy times.

MeASuRIng
Does anyone else out there think that the old imperial 
system of measurement units was particularly suited 
to our profession as well as to the wider public? 
Hands up those who want pints, gallons, pounds and 
ounces. Metric is fine for the scientific community but 
for everyday things, many continue to feel comfortable 
with the old units and struggle with trying to convert 
things like litres to miles per gallon. And what about 
temperature? It has always seemed sensible to us to 
use Centigrade in the winter (0°C) and Fahrenheit in 
the summer, when 70°F is a perfect summer’s day. 
Perhaps when the clocks go back or forward is the 
ideal moment to switch as 0° looms.

MISCellAny
A mountain in Wales has been found to be 1.4m lower 
than previously thought and has had to be reclassified 
as a hill. Previously named Fan y Big (note that the 
single letter y indicates the definite article in Welsh), 
Undercurrents wonders what it will now be known as. 
(Source: the “i” newspaper).

Aren’t children clever. Their malleable little minds think 
more logically than us. Consider:

Teacher: How old is your father Michael?
Michael: He is six years.
Teacher: What? How is this possible?
Michael: He only became my father when I was born.

Teacher: Maria, go to the map and find North America.
Maria: Here it is (correctly pointing to North America)
Teacher: Now class who discovered America?
Class: Maria!

Teacher: Glenn, how do you spell crocodile?
Glenn: K-R-O-K-O-D-I-L-E.
Teacher: No, that’s wrong.

Glenn: Maybe it’s wrong, but you asked me how I spell 
it.

Teacher: Ruth, what is the chemical formula for water?
Ruth: HIJKLMNO.
Teacher: What are you talking about?
Ruth: Yesterday you said it was H to O.

Teacher: Clyde, your composition on ‘My Dog’ is 
exactly the same as your brother’s. Did you copy it?
Clyde: No sir, it’s the same dog.

Alex Prager’s 

extraordinary photo 

of a girl hanging onto 

a bumper (or fender 

for our transatlantic 

readers). Can a 

petrolhead identify 

the car for us?
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Explore the 
Latest
KOREC 
Solutions

Trimble Catalyst

Trimble Catalyst is a revolutionary 
technology that features a subscription-
based software GNSS receiver, so you can 
get insanely close to your world. Whenever, 
wherever, you want to.

MX9

The wait is over, the MX9 is here. A 
Mobile Mapping Solution for Large-Scale 
Scanning and Mapping Missions.

The MX9 is a complete field-to-finish mobile 
mapping solution combining state-of-the-
art, advanced hardware with intuitive field 
software and a reliable, efficient office 
software workflow.

The Trimble SX10 will change the
way you work.

The device is an all-in-one solution 
that combines 3D LiDAR scanning, 
total station measurement, and the 
TrimbleVISION imaging technology 

into a single device.

Book your appointment today 
with one of our geospatial 

consultants.

www.korecgroup.com
info@korecgroup.com

tel UK: 0345 603 1214   IRE: 01 456 4702

Locate2Protect

Protect your assets with Trimble’s easy 
to use, convenient tracking and theft 
deterrence solution Locate to Protect 
(L2P).

Find an asset’s location both indoors and 
outdoors down to street level address by 
utilising GPS and A-GPS technology within 
the tracker. The embedded product is 
currently installed on all Trimble S5, S7 and 
S9 Total Stations, and can be retrofitted to 
older models.

AND THEN THERE WAS ONE

ONE
SX10
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by MARK GREAVES GNSS

OS Net - Preparations for  
Future GNSS
Ordnance Survey (OS) has 
just updated its geodetic 
infrastructure. Mark 
Greaves, Lead Consultant 
at Geodesy, describes these 
developments and takes a 
look at shorter and longer-
term geodetic issues for 
surveyors.

OS Net is Ordnance Survey’s 
national network of over 110 
permanent, geodetic quality, GNSS 
stations. GNSS observation data is 
streamed in real-time to a central 
hub and access to the national 
standard realisation of ETRS89 
is enabled through the following 
services:
•	 	Real-time	GNSS	correction	

services available to customers of 
OS Net commercial partners.

•	 	Real-time	GNSS	correction	
services for OS surveyors.

•	 	High	rate	(i.e.	1Hz)	RINEX	data	
for use in commercial GNSS 
positioning	operations	(e.g.	
airborne	remote	sensing).

•	 	Publicly	available,	free	of	charge	
OS	Net	station	RINEX	data	via	the	
OS website.

•	 	Long	term	archive	of	OS	Net	GNSS	
data at the Natural Environment 
Research	Council	(NERC)	funded	
British	Isles	continuous	GNSS	
Facility	(BIGF)	hosted	at	the	
University of Nottingham.

NEw OS NEt RECEiVERS
Like	all	national	GNSS	networks	
it is important that OS Net keeps 
pace with developments in GNSS 
systems and signals. To this end, 
the entire OS Net receiver stock has 
recently been updated with brand 
new receivers.

??

>

>

GNSS CONStELLAtiON SuMMARy
Surveyors	can	now	collect	data	from	four	constellations	of	GNSS	satellites,	GPS,	Glonass,	
Galileo and Beidou, with a combined total of over 100 satellites.  This article summarises 
the state of each constellation.

GPS
GPS	has	been	upgrading,	with	additional	signals	and	improvements	with	each	new	
generation	of	satellite.	Developments	with	the	upcoming	Block	III	satellites	include	longer	
design life, better clocks and the installation of laser reflectors. The current state of play is 
shown in Table 1. 

GLONASS
The	Glonass	constellation	currently	comprises	of	24	‘M’	class	and	1	K1	class	satellites.	In	
2019, there are plans to launch four further K1 satellites and a K2 satellite. These will all 
broadcast	FDMA	signals	and	CDMA	signals	on	L1,	L2	and	L3	frequencies.	The	K2	satellite	
will use ‘radiation hardened’ components and have a 10 year design life.

GALiLEO
The Galileo constellation has 18 operational satellites and a further four are due to be 
launched on 25 July 2018. Galileo broadcasts four signals using CDMA.

bEidOu
When complete in 2020, the Beidou constellation will comprise of 27 medium earth orbit 
(MEO),	5	geostationary	and	3	inclined	orbit	satellites.	The	system	has	been	providing	
regional coverage in SE Asia since 2012 and is now expanding to provide a global service.

Currently all geostationary, 8 inclined orbit and 14 MEO satellites, are in operation. A 
further 1 geostationary and 6 MEO satellites are programmed to be launched this year and 
possibly four more.

Beidou broadcasts using CDMA in four bands – E1, E2, E5B and E6 which overlaps with 
Galileo.

block No of 
operatio-
nal satel-
lites

C/A code 
L1

P code 
L1/L2

L2C L5 L1C Launch span design 
Life (yr)

iiA 1 Y Y N N N 7.5

iiR 11 Y Y N N N 1997-2014 7.5

iiR-M 7 Y Y Y N N 2005-2009 7.5

iiF 12 Y Y Y Y N 2010-2016 12

iii / iiiF 0 Y Y Y Y Y from Sep 2018 15

total 31

Table 1: GPS constellation status.
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GPS ROLLOVER wEEK
The	data	field	in	the	GPS	signal	that	holds	the	
current	GPS	week	number	is	a	10-bit	binary	
number. This limits the range of the week number 
to	between	0	and	1023,	or	1024	weeks	in	total.	
The	next	time	the	counter	will	reach	week	1023	
and	rollover	to	zero	is	on	6	April	2019.

Receivers must use the week number to give the 
correct	date	and	not	one	that’s	19.7	years	(1024	
weeks)	adrift.	There	are	various	methods	of	doing	
this and they commonly involve referencing another 
date embedded in the receiver firmware. This is the 
second	week	number	rollover	in	the	life	of	GPS	so	
receiver manufacturers are better prepared for it 
this time. So, as long as the receiver firmware is up 
to date, the week number roll over should not be a 
problem.

Source: https://spectracom.com/resources/blog/
lisa-perdue/2018/gps-2019-week-rollover-what-
you-need-know

The previous receivers were nine 
years old and after a long period of 
constant	(remember	this	equipment	
runs	24x7x365)	and	reliable	service	
they were starting to reach the end 
of their life. Additionally, despite 
the	old	receivers	(and	antennas,	
which	are	not	changing)	being	
multi-constellation capable, different 
upgrade paths and timescales 
of receiver firmware and OS Net 
control software meant that it was 
only possible to stream and supply 
data	from	GPS	and	GLONASS.

The advent of the RTCM MSM 
(Multiple	Signal	Messages)	data	
transfer format has meant it is now 
a lot easier to handle the greatly 
increased number of observations 
available. This includes data from 
the European Galileo and Chinese 
BeiDou systems.

REAdy FOR NEw SiGNALS
The upgraded OS Net is not only 
ready for Galileo and Beidou but 
also	the	newer	GPS	signals	L2C	
and	L5.	Although	not	being	tracked	
at the moment, the network is 

also	ready	for	GLONASS	L3.	The	
L3	GLONASS	signal	is	the	start	
of a move away from the FDMA 
(Frequency-division	multiple	access)	
technique	to	the	CDMA	(Code-
division	multiple	access)	technique	
used by all the other GNSS 
systems. The original FDMA signals 
will continue for the foreseeable 
future but will be augmented by new 
CDMA signals.

50/50 HARdwARE SPLit
The old OS Net receivers were 
almost all of a single make and 
model. For the refresh, the network is 
split approximately 50/50 across two 
different makes of receiver which will 
be located evenly across the country. 
Additionally, there are a small number 
of a third make of receiver. The 
reason behind the mix of receiver 
manufacturers is to mitigate against 
the very rare situation where an 
undiagnosed firmware problem can 
cause all the receivers of a particular 
make/model to fail at the same time. 

Whilst these events are thankfully 
very rare, the impact across an entire 
national GNSS network can be very 
serious indeed since the potential is 
for the whole network to be non-
functional until the problem is fixed.

Previous	problems	that	unexpectedly	
triggered a failure of all receivers have 
been caused by such things as a 
GPS	week	number	roll	over	not	being	
handled correctly in the firmware. See 
the	box	out	for	an	explanation	of	GPS	
week number roll over.

ACCESSiNG NEw SiGNALS
OS Net users will access the 
new signals either through the 
RTK correction service they are 
subscribed to or via the free OS Net 
RINEX	data	from	the	OS	website	-	
www.ordnancesurvey.co.uk/gps/

os-net-rinex-data/. The current web 
site	delivers	GPS+GLONASS	data	
files	in	RINEX	v2	format.	This	will	not	
change.	New	data	files	in	RINEX	v3	
format	containing	GPS+GLONASS+-
GALILEO+BEIDOU	data	will	be	
made available, initially, via manual 
download. The current manual 
download directory is www.
ordnancesurvey.co.uk/gps/rinex. 
Longer	term,	the	RINEX	ordering	
process will be modified to allow 
users to select data delivery in 
RINEX	v2	(GPS+GLO)	or	RINEX	v3	
(GPS+GLO+GAL+BDS)	formats.

All these new signals can only mean 
better and more robust positioning 
for users, especially in harsh ‘urban 
canyons’. Outside of the surveying 
world, the convergence of new 
signals and services and improved 
user	devices	means	accurate	(sub	
metre)	and	low	cost	positioning	for	
a much larger group of users. For 
example the Galileo Commercial 
Service, which now looks like it will 

be	free	of	charge	(http://insidegnss.
com/fundamental-rethink-for-galileo-
commercial-service/),	could	offer	
decimetre positioning on low cost 
devices without the need for an 
additional correction signal. The 
future is not just about new signals.

dEALiNG witH dRiFt
The improvements to positioning from 
new signals and constellations, along 
with devices getting better, means 
this “future GNSS” has other impacts 
outside of the need to update national 
GNSS CORS networks. One of these 
impacts is a greater number of users 
becoming aware of the drift between 
the fixed reference frames used 
for mapping and positioning, such 
as ETRS89 in Europe, and the 4D 
WGS84 reference frame used by their 
positioning device.

It’s	a	fact	that	the	world	is	constantly	
shifting on tectonic plates, but 
maps	(and	their	users)	like	fixed	
coordinates that don’t change. 
Before GNSS, this was simple to 
achieve as most positioning and 
mapping was created from fixed 
ground points in a coordinate 
reference system tuned to a 
particular country. For example, in 
Great Britain our fixed points used 
to include the very familiar trig pillars 
and we have a mapping coordinate 
reference	system	called	OSGB36	
National Grid which is fitted closely 
to our little bit of the Earth. Tectonic 
plate movements had little or no 
impact on the mapping coordinates 
or fixed points because they all 
moved ‘as one’ and the network 
generally stayed the same shape.

GNSS require a coordinate reference 
system that has a good average fit 
to the whole Earth and also has to 
change to keep up with the shifting 
of tectonic plates – it is effectively 
4D	(3D	+	time).	The	GPS	coordinate	
reference system is WGS84 and it 
is	perfect	for	GPS	but	perhaps	not	
ideal for large- or mid-scale mapping 
because it moves, albeit slowly and 
in a predictable way.

Europe’s GNSS compatible datum, 
ETRS89, is fixed to the European 
tectonic	plate.	It	was	aligned	to	
WGS84 on 1 January 1989 and 
moves by around 2.5cm each year. 
In	theory,	coordinates	derived	directly	
from GNSS without additional 
correction from, for example, OS 
Net, are now about 72cm away 
from where they should be in the 
ETRS89	system.	However,	for	most	
consumer users the 72cm difference 
is swamped by the accuracy limits 
of	their	receiver	(phone,	satnav	etc)	
which are only accurate to within 
a few metres. So, the difference 
is not noticeable if you’re out 
walking, or driving around the 
country.	Professional	users,	such	as	
surveyors making use of an OS Net 
derived RTK correction service, are 

 GNSSGNSS

... a new strategy will be published soon 
for consultation with users.
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os-net-rinex-data/. The current web 
site	delivers	GPS+GLONASS	data	
files	in	RINEX	v2	format.	This	will	not	
change.	New	data	files	in	RINEX	v3	
format	containing	GPS+GLONASS+-
GALILEO+BEIDOU	data	will	be	
made available, initially, via manual 
download. The current manual 
download directory is www.
ordnancesurvey.co.uk/gps/rinex. 
Longer	term,	the	RINEX	ordering	
process will be modified to allow 
users to select data delivery in 
RINEX	v2	(GPS+GLO)	or	RINEX	v3	
(GPS+GLO+GAL+BDS)	formats.

All these new signals can only mean 
better and more robust positioning 
for users, especially in harsh ‘urban 
canyons’. Outside of the surveying 
world, the convergence of new 
signals and services and improved 
user	devices	means	accurate	(sub	
metre)	and	low	cost	positioning	for	
a much larger group of users. For 
example the Galileo Commercial 
Service, which now looks like it will 

be	free	of	charge	(http://insidegnss.
com/fundamental-rethink-for-galileo-
commercial-service/),	could	offer	
decimetre positioning on low cost 
devices without the need for an 
additional correction signal. The 
future is not just about new signals.

dEALiNG witH dRiFt
The improvements to positioning from 
new signals and constellations, along 
with devices getting better, means 
this “future GNSS” has other impacts 
outside of the need to update national 
GNSS CORS networks. One of these 
impacts is a greater number of users 
becoming aware of the drift between 
the fixed reference frames used 
for mapping and positioning, such 
as ETRS89 in Europe, and the 4D 
WGS84 reference frame used by their 
positioning device.

It’s	a	fact	that	the	world	is	constantly	
shifting on tectonic plates, but 
maps	(and	their	users)	like	fixed	
coordinates that don’t change. 
Before GNSS, this was simple to 
achieve as most positioning and 
mapping was created from fixed 
ground points in a coordinate 
reference system tuned to a 
particular country. For example, in 
Great Britain our fixed points used 
to include the very familiar trig pillars 
and we have a mapping coordinate 
reference	system	called	OSGB36	
National Grid which is fitted closely 
to our little bit of the Earth. Tectonic 
plate movements had little or no 
impact on the mapping coordinates 
or fixed points because they all 
moved ‘as one’ and the network 
generally stayed the same shape.

GNSS require a coordinate reference 
system that has a good average fit 
to the whole Earth and also has to 
change to keep up with the shifting 
of tectonic plates – it is effectively 
4D	(3D	+	time).	The	GPS	coordinate	
reference system is WGS84 and it 
is	perfect	for	GPS	but	perhaps	not	
ideal for large- or mid-scale mapping 
because it moves, albeit slowly and 
in a predictable way.

Europe’s GNSS compatible datum, 
ETRS89, is fixed to the European 
tectonic	plate.	It	was	aligned	to	
WGS84 on 1 January 1989 and 
moves by around 2.5cm each year. 
In	theory,	coordinates	derived	directly	
from GNSS without additional 
correction from, for example, OS 
Net, are now about 72cm away 
from where they should be in the 
ETRS89	system.	However,	for	most	
consumer users the 72cm difference 
is swamped by the accuracy limits 
of	their	receiver	(phone,	satnav	etc)	
which are only accurate to within 
a few metres. So, the difference 
is not noticeable if you’re out 
walking, or driving around the 
country.	Professional	users,	such	as	
surveyors making use of an OS Net 
derived RTK correction service, are 

automatically positioned in ETRS89 
so the drift is accounted for.

The drift happens at a constant rate 
but with GNSS and receivers at 
the ‘prosumer’ and consumer level 
becoming more accurate over the 
next few years, the drift is likely to 
become more noticeable to a large 
number of users.

FutuRE OPtiONS
There are a number of options to 
deal with this in the future:
•	 	Mapping	in	each	country	could	

stay on a local system such as 
OSGB36,	then	an	additional	
transformation could be employed 
to first go from WGS84 to 
ETRS89	and	then	on	to	OSGB36.

•	 	All	mapping	could	be	based	on	
ETRS89 and simply keep the 
time evolving WGS84/ETRS89 
transformation.

•	 	Adopt	a	version	of	ETRS89	with	
a	more	current	time	stamp	(e.g.	
ETRS2030)	and	have	coordinate	
jumps every few decades to keep 
up with dynamic GNSS reference 
frames	(i.e.	if	the	ETRSyyyy	/	
WGS84 difference were to be 
kept at less than 1m, a coordinate 
jump would be required 
approximately	every	40	years.)

•	 	Alternatively	have	a	dynamic	
“4D” coordinate system that 
constantly evolves like WGS84 
and users become used to all 
coordinates and map data having 
a time stamp plus the availability 
of a transformation to bring 
coordinates into a common time 
frame if so desired.

Ordnance Survey, and other 
mapping agencies in Europe, are 
planning for the future when this 
becomes an issue and will be 
considering, in consultation with 
users, the best way to deal with it.

OS GEOdEtiC StRAtEGy
Regarding not just the future of 
OS Net and coordinate reference 
frames but OS’s wider geodetic 

future for Great Britain – a new 
strategy will be published soon for 
consultation	with	users.	It	will	set	
out Ordnance Survey’s Geodetic 
&	Positioning	Services	policy	and	
activity plans through the next few 
years.	It	will	describe	OS’s	current	
core policies for services in the field 
of national geodesy and positioning 
and a number of strategic aims for 
future work and consultations.

 GNSSGNSS

Figure 1: OS Net station locations.
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GNSS by SIMON KETTLE

European Datum 1950  
- A History
The European datum of 1950 (ED50) is 
the first common datum developed for 
the European Continent. It remains the de 
facto datum used in offshore operations in 
the North Sea and has legal status in the 
determination of some international borders 
in that sea. This article explores the history 
of ED50 to understand how it became the 
first European-wide datum.

Prior to World War Two (WW2) 
Europe was divided into 
independent national and sub-
national geodetic datums. Nearly 
every country and their provinces 
had their own triangulation networks 
and ellipsoids that only sometimes 
connected.

With the establishment of the 
Nazi Party in the 1930s, Germany 
disregarded the military restrictions 
imposed by the Treaty of Versailles 
and established the Military Survey 
(Reichsamt the Kriegskarten und 
Vermessungswesen, RKV) which 
dealt with the collection, evaluation 

and cataloguing of foreign maps 
and geodetic data. The RKV 
attempted to combine the German 
states triangulation networks into a 
single Central European Datum.

With the beginning of WW2 in 
September 1939, the RKV was 
mobilised and attached to the 
individual commanding authorities 
within the Germany Army. These 
geodetic units followed the German 
army into the field operations which, 
by 1942, occupied the majority of 
Europe and Northern Africa (Figure 
1). The RKV worked on establishing 
a unified geodetic framework for 
the continent which was possible 
as they had control of nearly every 
geodetic institute in mainland 
Europe.

bOrN OuT Of War
The U.S Office of the Chief of 
Engineers was deployed in WW2 
with a commitment to create 
battlefield situation maps. This 
would be achieved with the 
cooperation of other Allied groups 
through revisions and position 
readings. Millions of maps were 
produced by the Allies throughout 
the war which kept the military 
command informed of the 
operational situation. 

As the war progressed, the lack of 
geodetic control that the Allies had 
over Europe, particularly Germany 
and the Balkans, quickly became 
apparent. This lack of control 
was particularly noticeable for the 
artillery, resulting with inaccurate 
bombardment. Consequently, the 
Allies created a secret intelligence 
unit in 1944. It was formed from 
the US Army Mapping Service 

(AMS) and operated throughout 
the European Theatre without 
restrictions. This unit was known as 
the HOUGHTEAM, named after U.S. 
Army Major Floyd W. Hough.

Their task was to follow Allied 
infantry advancements, gathering 
cartographic and geodetic 
information from the enemy. 
They would calculate geodetic 
transformations and input these into 
the military mapping system.

ThE hOrDE
The HOUGHTEAM moved into 
Europe in September 1944. By 
the spring of 1945, the unit was 
in Germany, working with the US 
3rd and 7th armies, when its most 
famous raid occurred.

A rumour of a secret horde of 
geodetic data and instruments was 
confirmed by chance when visiting 
a hospital for wounded German 
soldiers. The horde was discovered 
in the village of Saalfeld, Thuringia, 
in a remote warehouse on 17 April 
1945 and happened to include 
the entire geodetic archives of the 
German Army!

With the end of hostilities within the 
region, the Soviet Army advanced 
into the pre-defined Soviet 
Occupation Zone, as agreed at the 
Yalta Conference in 1945. With the 
Soviets approaching Saalfeld, the 
loot needed to be transported out 
of the area swiftly and to the USA 
without the Soviets noticing.

Ninety tons of material was 
successfully moved to Washington 
from Saalfeld for evaluation and 
archiving. The horde of information 

was huge and included triangulation 
surveys running from Moscow to 
Vladivostok carried out by Germans 
in the 1900’s and first-order surveys 
completed by the German army 
deep within the Soviet Union.

The discovery of this horde, along 
with other significant data gathered 
by the HOUGHTEAM, formed the 
beginning of ED50.

ThE CENTraL EurOpEaN NET
ED50 started life as the Central 
European Adjustment project. 
The project began in April 1945 
after the U.S 3rd Army captured 
the trigonometrical section of 
the Germany Army in the town 
of Friedrichsroda, Thuringia. This 
group was taken to Bamberg, in the 
United States Occupation Zone, for 
interrogation.

The captured Germans had been 
working on an adjustment of the 
first-order triangulation of the 
‘Greater German Reich’, with the 
intent of expanding the project 
across the German-occupied 
territories. Understanding the value 
of this work, the Allies allowed the 
captured team to continue the 
project.

The project incorporated data 
gathered by the HOUGHTEAM 
and resulted in a list of triangulation 
points from which arcs were 
constructed, appearing like a net 
over north and north-east Germany. 
This Central European Net (CEN) 
would form the framework for the 
triangulation adjustment of Europe. 

The HOUGHTEAM was disbanded 
in September 1945 having 
completed a hugely successful 
operation for the war effort.

CrEaTINg a EurOpEaN 
 DaTuM
Work continued on CEN until 
the First International Geodetic 
Conference on the Adjustment of 

Figure 1: Maximum 

extent of Germany 

during WW2.
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(AMS) and operated throughout 
the European Theatre without 
restrictions. This unit was known as 
the HOUGHTEAM, named after U.S. 
Army Major Floyd W. Hough.

Their task was to follow Allied 
infantry advancements, gathering 
cartographic and geodetic 
information from the enemy. 
They would calculate geodetic 
transformations and input these into 
the military mapping system.

ThE hOrDE
The HOUGHTEAM moved into 
Europe in September 1944. By 
the spring of 1945, the unit was 
in Germany, working with the US 
3rd and 7th armies, when its most 
famous raid occurred.

A rumour of a secret horde of 
geodetic data and instruments was 
confirmed by chance when visiting 
a hospital for wounded German 
soldiers. The horde was discovered 
in the village of Saalfeld, Thuringia, 
in a remote warehouse on 17 April 
1945 and happened to include 
the entire geodetic archives of the 
German Army!

With the end of hostilities within the 
region, the Soviet Army advanced 
into the pre-defined Soviet 
Occupation Zone, as agreed at the 
Yalta Conference in 1945. With the 
Soviets approaching Saalfeld, the 
loot needed to be transported out 
of the area swiftly and to the USA 
without the Soviets noticing.

Ninety tons of material was 
successfully moved to Washington 
from Saalfeld for evaluation and 
archiving. The horde of information 

was huge and included triangulation 
surveys running from Moscow to 
Vladivostok carried out by Germans 
in the 1900’s and first-order surveys 
completed by the German army 
deep within the Soviet Union.

The discovery of this horde, along 
with other significant data gathered 
by the HOUGHTEAM, formed the 
beginning of ED50.

ThE CENTraL EurOpEaN NET
ED50 started life as the Central 
European Adjustment project. 
The project began in April 1945 
after the U.S 3rd Army captured 
the trigonometrical section of 
the Germany Army in the town 
of Friedrichsroda, Thuringia. This 
group was taken to Bamberg, in the 
United States Occupation Zone, for 
interrogation.

The captured Germans had been 
working on an adjustment of the 
first-order triangulation of the 
‘Greater German Reich’, with the 
intent of expanding the project 
across the German-occupied 
territories. Understanding the value 
of this work, the Allies allowed the 
captured team to continue the 
project.

The project incorporated data 
gathered by the HOUGHTEAM 
and resulted in a list of triangulation 
points from which arcs were 
constructed, appearing like a net 
over north and north-east Germany. 
This Central European Net (CEN) 
would form the framework for the 
triangulation adjustment of Europe. 

The HOUGHTEAM was disbanded 
in September 1945 having 
completed a hugely successful 
operation for the war effort.

CrEaTINg a EurOpEaN 
 DaTuM
Work continued on CEN until 
the First International Geodetic 
Conference on the Adjustment of 

European Triangulation on 7 August 
1946 in Paris. Here the decision 
was made to solve the triangulation 
adjustment problem of Europe and 
create a European triangulation 
network.

The project was managed by 
the U.S Army and used CEN 
(completed in June 1947) as the 
anchor to join other triangulation 
nets together. Working with 
European nations, some 1,500 
first-order survey points were 
combined to create a continent-
wide triangulation network. The 
North, South-West, South East 
and East European Nets were 
joined to CEN. The project required 
significant amounts of calculations 
and processing, which encouraged 
Charles Whitten, the Chief 
Geodesist at NOAA, to introduce 
new computing methods to process 
the geodetic computations.

The readjustment of the Western 
European Net was completed on 
30 June 30 1950, resulting in a 
European Datum (Figure 2).

The readjusted triangulation data 
was tied to the International Ellipsoid 
1924 and built upon hundreds of 
astronomic latitudes, longitudes and 
azimuths. No single survey station 
can be designated as the datum 
origin, rather a fundamental point is 
designated at the Helmert Tower in 
Potsdam, Germany.

ED50 aND gNSS
The first interactions of ED50 with a 
GNSS came during the 1970s. The 
offshore industry utilised the U.S 
Navy Navigation Satellite System 
(NNSS) to confirm positions in the 
North Sea. GPS became operational 
in the 1980’s and by 1987 both 
GPS and NNSS had transitioned 
onto the WGS84 datums.

With the ever increasing popularity 
of GPS, the offshore industry 
declared a need for a common 

transformation between ED50 and 
WGS84. A transformation was 
published in 1990 by the Norwegian 
Mapping Authority.

The creation of ED50 resulted 
in a continent-wide standard in 
cartography, positional science and 
the study of the shape of the Earth. 
It is still used by governments across 
Europe to define the positions of 
Continental Shelf Boundaries.

??

furThEr rEaDINg
Dive deeper into the history of The European 
Datum 1950 by exploring the blog series written by 
Simon Kettle on the ESRI Community Blog:
The European Datum: A History (Part 1)
The European Datum: A History (Part 2)
The European Datum: A History (Part 3)

abOuT ThE auThOr
Simon Kettle is an independent consultant who 
set up Geospatial Geoscience Ltd. He provides 
consultancy, training and technical services 
concerning the application of geoscience data and 
geospatial analysis to the Oil & Gas Industries and 
Maritime.

Simon has over 10 years experience working as 
a Geologist and Geospatial Analyst at companies 
including Cambridge Carbonates and Exprodat 
Consulting. Simon has worked with the geomatics 
and GIS teams at several major oil & gas 
companies and most recently is working at BP 
p.l.c.

Figure 2: The 

triangulation 

network making 

up the European 

Datum 1950. CEN 

highlighted in yellow.
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by MARK LAWTON CONSTRUCTION

Adopting New Technology  
- A Case Study from the A14 
 Cambridge to Huntingdon Project
New technologies are disrupting the geospatial industry, 
enhancing productivity and adding new dimensions to the 
value of geo-information. However, it is the implementation 
of this technology that often determines whether or not an 
initiative is successful. The A14 Cambridge to Huntingdon 
improvement scheme is providing a perfect example of 
balancing tried and tested technologies with new ways of 
working.

The £1.5bn project is Highways 
England’s biggest scheme currently 
in construction and represents 
a significant investment for the 
government. The project will add 
capacity to the route and cut journey 
times by up to 20 minutes through 
the delivery of 19km of new bypass, 
the construction being supplemented 
by widening and improving the 
existing highway.

To undertake this project, Highways 
England has appointed joint venture 
(JV) contractors Skanska, Costain 
and Balfour Beatty.

The 34km site is open and flat, with 
over half the work away from the 
route of the current road and despite 
its scale, the topology of the site 
poses few distractions or significant 
challenges. The JV partners have 

substantial survey experience on 
road projects and for them, a site 
of this kind provides a perfect 
backdrop for both the consolidation 
of existing survey methods - 
regarded as highly innovative at the 
time - and the introduction of new 
methodologies to work alongside 
tried and tested workflows.

This project is an opportunity to 
draw on the extensive survey 
knowledge of the JV partners, 
who all have their own survey 
departments, to share knowledge 
and ideas and implement the best of 
them. Survey equipment decisions 
are based on reliability, productivity 
and commercial viability as opposed 
to habit or personal preference. The 
success of this approach depends 

??

>

>

The SX10 on the A14 site.
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upon the best use of existing 
instruments and the procurement of 
new ones. It would not be unusual 
to find a Trimble 2009 robotic total 
station with an upgraded logger 
working alongside a newly acquired 
SX10 scanning total station.

TRied ANd TesTed
The selection of instruments must 
meet key criteria: an instrument 
must solve a problem or offer a 
significant advantage in efficiency or 
productivity over a previous method; 
it must operate reliably in all UK 
climates and sectors; it must have 
a sufficiently short learning curve 

for fast adoption; and it must be 
both upgradeable and sufficiently 
supported by the supplier. The 
diagram shows how Skanska has 
adopted new technology.

MONiTORiNg Live CARRiAge 
WAy
One instrument that delivers all 
these criteria is Trimble’s SX10 
Scanning Total Station which 
combines precision measurement, 
imaging and high-speed 3D 
scanning in a single instrument.

On the A14 Cambridge to 
Huntingdon scheme, Highways 
England was concerned that 
cross-drilling for utility ducts may 

cause parts of the live carriageway 
to settle and therefore required the 
survey team to monitor it regularly. 
Monitoring of the road would need 
to be carried out three times daily 
during drilling and once a day 
thereafter. Using a total station 
would involve inconvenience, 
danger and added expense of traffic 
management whereas laser scanning 
would be a more effective alternative. 
In this case, the SX10 was 
considered to be the perfect solution 
coming in at half the cost of a 3D 
laser scanner and providing greater 
flexibility for the engineering surveyor 
in charge who would also be 

equipped to respond to impromptu 
requests for any additional precise 
measurement work in the area using 
the SX10’s functionality.

Responsible for this monitoring 
work is A14 IDT Senior Engineering 
Surveyor, Darren Perkins. With no 
previous scan experience, Darren 
reports that just 30 minutes was 
sufficient for him to understand the 
SX10 workflow and be carrying out 
successful scans. Already familiar 
with ‘one man’ robotic surveying and 
the Trimble Access field software that 
runs on the SX10’s tablet, he was 
unfazed by the lack of eye piece and 
was quickly able to undertake the 
three baseline scans required for the 

monitoring work. Since then he has 
carried out all of the monitoring as 
required using up to three different 
locations each time. The other A14 
IDT surveyors report that they have 
found the SX10’s workflow equally 
straightforward.

Advantages in using the SX10 
are that work is not restricted to 
monitoring within a 5m grid in the 
hope that the settlement falls in this 
area but instead can cover an area 
of around 30m in diameter which 
provides a far better picture. The 
Access software that powers the 
SX10 also allows variations in both 
the size and density of the scans 
thanks to a polygon tool that allows 
selection of an area of interest and 
provides an approximate survey 
time. Back at the office, registration 
is automatic, reducing processing 
time, which means we have the 
information that we need much 
faster than with any other method. 
Whilst the results are still output on 
spreadsheets, surface to surface 
comparisons can now be added 
using colour coding to highlight 
problem areas and in time the old 
method will be dropped. The SX10 
can also be used to solve other 
problems such as monitoring bridge 
beams for deflection to ensure that 
they are performing to specification.

MAKiNg sTyLe sHeeTs WORK
Consistency of data is vital for any 
project and for the A14 IDT, it is 
Trimble Office Sync software which 
allows users to share and view 
the latest data and access project 
information from anywhere, at any 
time. This ensures that all the A14 
engineers have access to the same 
consistent data. However, it is through 
the use of customised Trimble style 
sheets that the foundations for 
consistency of data are laid. The A14 
project has proved the perfect test 
bed for the development of bespoke 
style sheets and top of the list is one 
for dipping the road. Style sheets 
ensure a better way of working by 

tackling the dual issues of quality and 
efficiency and enable engineers to 
work on any section of the project in 
the same way. For example, a stake 
out report gives confidence that the 
team is setting-out correctly across 
the board. Style sheets have been 
developed with Trimble’s assistance 
for road dipping quality assurance 
works.

sMARTpHONes ANd 
 ACCuRACy
Whilst running the day to day 
surveying operations on the site, 
we also work alongside other 
contractors. These contractors are 
not involved in daily survey tasks such 
as setting out or topo work, but they 
still have a requirement for accurate 
positions to support their primary 
tasks. For example, those carrying 
out borehole testing or soil sampling 
require decimetre positions either to 
map a new point or navigate back to 
a previously recorded one. However, 
it would not be cost-effective to send 

a fully trained engineer with an R10 to 
carry out these tasks. A new way to 
provide the survey support that these 
contractors require is needed and a 
possible solution is Trimble’s newly 
launched Catalyst, a subscription 
based software GNSS receiver that 
has been designed to run on Android 
phones and tablets. When used in 
conjunction with a small ‘plug and 
play’ low cost digital antenna, it turns 
these devices into cm accuracy data 
collection tools. It’s available as an 
on-demand subscription service and 
offers a range of accuracies from 1m 
to centimetre level, priced accordingly. 
As part of this system, KOREC’s 
K-Mobile data capture software 
would run on the contractor’s 
smartphone. K-Mobile has fully 
customisable lists, drop down boxes, 

 CONSTRUCTIONCONSTRUCTION

... an instrument must solve a problem 
or offer a significant advantage in 
efficiency or productivity over a 
previous method.

Graphic showing Skanska technology adoption over the years.
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AbOuT THe AuTHOR
Mark Lawton is responsible for 
fitting the pieces of the puzzle 
together, he is Survey Manager 
for the A14 Integrated Delivery 
team (IDT). Mark will be speaking on this subject 
at Trimble’s worldwide Dimensions event due to be 
held in Las Vegas in November.

monitoring work. Since then he has 
carried out all of the monitoring as 
required using up to three different 
locations each time. The other A14 
IDT surveyors report that they have 
found the SX10’s workflow equally 
straightforward.

Advantages in using the SX10 
are that work is not restricted to 
monitoring within a 5m grid in the 
hope that the settlement falls in this 
area but instead can cover an area 
of around 30m in diameter which 
provides a far better picture. The 
Access software that powers the 
SX10 also allows variations in both 
the size and density of the scans 
thanks to a polygon tool that allows 
selection of an area of interest and 
provides an approximate survey 
time. Back at the office, registration 
is automatic, reducing processing 
time, which means we have the 
information that we need much 
faster than with any other method. 
Whilst the results are still output on 
spreadsheets, surface to surface 
comparisons can now be added 
using colour coding to highlight 
problem areas and in time the old 
method will be dropped. The SX10 
can also be used to solve other 
problems such as monitoring bridge 
beams for deflection to ensure that 
they are performing to specification.

MAKiNg sTyLe sHeeTs WORK
Consistency of data is vital for any 
project and for the A14 IDT, it is 
Trimble Office Sync software which 
allows users to share and view 
the latest data and access project 
information from anywhere, at any 
time. This ensures that all the A14 
engineers have access to the same 
consistent data. However, it is through 
the use of customised Trimble style 
sheets that the foundations for 
consistency of data are laid. The A14 
project has proved the perfect test 
bed for the development of bespoke 
style sheets and top of the list is one 
for dipping the road. Style sheets 
ensure a better way of working by 

tackling the dual issues of quality and 
efficiency and enable engineers to 
work on any section of the project in 
the same way. For example, a stake 
out report gives confidence that the 
team is setting-out correctly across 
the board. Style sheets have been 
developed with Trimble’s assistance 
for road dipping quality assurance 
works.

sMARTpHONes ANd 
 ACCuRACy
Whilst running the day to day 
surveying operations on the site, 
we also work alongside other 
contractors. These contractors are 
not involved in daily survey tasks such 
as setting out or topo work, but they 
still have a requirement for accurate 
positions to support their primary 
tasks. For example, those carrying 
out borehole testing or soil sampling 
require decimetre positions either to 
map a new point or navigate back to 
a previously recorded one. However, 
it would not be cost-effective to send 

a fully trained engineer with an R10 to 
carry out these tasks. A new way to 
provide the survey support that these 
contractors require is needed and a 
possible solution is Trimble’s newly 
launched Catalyst, a subscription 
based software GNSS receiver that 
has been designed to run on Android 
phones and tablets. When used in 
conjunction with a small ‘plug and 
play’ low cost digital antenna, it turns 
these devices into cm accuracy data 
collection tools. It’s available as an 
on-demand subscription service and 
offers a range of accuracies from 1m 
to centimetre level, priced accordingly. 
As part of this system, KOREC’s 
K-Mobile data capture software 
would run on the contractor’s 
smartphone. K-Mobile has fully 
customisable lists, drop down boxes, 

mandatory fields etc which again 
would bring consistency of data, 
this time to the attribute information 
collected. All of this collected data 
could be automatically bundled into a 
customised PDF report or output to 
a third party GIS software and then 
wirelessly sent to the office to provide 
a fast and accurate back up of all 
work undertaken.

evOLuTiON Of deLiveRAbLes
Common to all the new technologies 
and workflows on the A14 scheme is 
the quality of the deliverable and how 
best to present this information to the 
client. Consistency and repeatability 
of data, whether it be delivered 
through templates, stylesheets or 
K-Mobile’s reports, along with the 
automation of these processes are 
driving factors. The survey industry 
is moving towards a more visual 
interpretation of data which ultimately 
can be understood by a broader user 
base. The adoption of technology 
doesn’t stop in the field and extends 

to presentation of data to clients. The 
new colour coded surface to surface 
scans created from SX10 data are 
a great illustration of this approach. 
A long-term aim is to produce 
deliverables in the most useful format 
possible so that eventually clients 
will write that deliverable into the 
spec. We are constantly testing new 
delivery methods and as with any 
new technology it is our policy to 
introduce these changes alongside 
older tried and tested methods.

Requested from our designers for 
the next section of works, is that 
rather than extracting data from 
designs delivered in a standard 
format such as GENIO, they produce 
road box models for 3D machine 
control which means that the design 

is exactly what will end up in the cab. 
Our designers are understanding 
that designing for machines, not only 
engineers, can bring many benefits.

Over the years, the A14 IDT 
partners have witnessed and 
been a part of turning manual 
methods into electronic methods 
without any loss of quality. In fact, 
the quality of work has gone up, 
work is done more quickly and 
more efficiently and more data is 
provided. Results are presented in 
a more visual and intelligent way. 
The key is whether new technology 
or workflows will solve a problem 
and bring a significant improvement 
over a previous method. For this 
to succeed, communication is 
essential whether that be between 
the JV partners, the engineers or the 
suppliers.

 CONSTRUCTIONCONSTRUCTION

The survey industry is moving towards a 
more visual interpretation of data...

Combining topographic and scan information on site, in real-time 

whilst in the field with the Trimble SX10.
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INFRASTRUCTURE MAINTENANCE by ERIK DAHLbERG

Maintaining a Smooth Flow 
- Bavarian Surveyors use a Multi-
pronged Approach to Support Critical 
Infrastructure

The Alzkanal is a key component of 
Germany’s industrial and clean power 
infrastructure that was due for maintenance 
and repairs. Detailed inspection and planning 
is normally needed prior to the work. but in 
this case, the worksite was a canal filled with 
fast-flowing water – and it needed to stay 
that way as much as possible.

The canal operators faced a 
paradox: How do you develop a 
strategy to repair and maintain 
something that you can’t see or 
access? The answer would come 
from a small group of surveyors 
and engineers using an array of 
geospatial technologies.

PLAnnInG foR THE 
 CHALLEnGE
Located in southern Bavaria, the 
Alzkanal carries water from the Alz 
River to the Danube River in the city 
of Burghausen on the Austrian border. 
The 40km canal was commissioned 

in 1923 to supply water for three 
hydroelectric power stations. The 
stations are the primary power source 
for industrial facilities along its route. 
In addition to hydropower, the canal’s 
water provides fire protection for the 
surrounding communities.

Like any large infrastructure, 
the Alzkanal requires periodic 
maintenance. Canal operators 
have performed inspection and 
maintenance at roughly 20 year 
intervals, with the last major work 
taking place in 1998. During 
maintenance, the canal is cleaned 
and any cracks or damaged areas 

are filled and sealed. But the 
maintenance is costly. In addition 
to the expense of materials and 
labor for repairs, the canal must be 
shut down and drained during the 
work. During that time, electricity 
users must purchase power from 
other, more costly, sources, and 
municipalities need to find alternative 
sources for fire protection water. As 
a result, it is imperative to keep the 
shutdowns as brief as possible.

The maintenance was scheduled 
for a 16.8km section of the canal. 
The shutdown was planned to 
last eight weeks. The schedule 

was inflexible due to the cost of 
the shutdown. Because the canal 
was kept full, it wasn’t possible 
to perform any pre-shutdown 
inspections. The uncertainty and 
strict time constraints put pressure 
on the contractors tasked with 
inspection and repair. It was 
especially intense for the surveying 
teams, which needed to quickly 
provide comprehensive information 
on the condition of the canal and 
surrounding features and structures.

The canal operators selected 
SAK Ingenieurgesellschaft GmbH, 
an engineering and surveying 

consultancy located in nearby 
Traunstein, to provide surveying 
and related services for the canal 
refurbishment. According to SAK’s 
Christian Fendt, the company was 
responsible for surveying the canal 
before and after the renovation. Prior 
to starting the work, SAK consulted 
with the owner to determine the 
scope and requirements for the 
survey, which would document 
existing conditions and provide 
data for structural analyses and 
construction planning.

The survey needed to provide 
precise measurements of the 

channel surface at a point density 
of 2cm. In addition to surveying the 
channel, SAK was asked to provide 
3D data extending out 100m along 
both sides of the canal. The work 
would involve technologies including 
aerial imaging, photogrammetry, 
total stations and static and mobile 
laser scanning. “Preplanning for 
construction was very limited 
because the channel is always full 
of water,” Fendt said. “The owner 
and contractors needed detailed 
information to perform the repairs. 
We had a very tight time frame to 
survey the channel to produce the 
required data.”

CooRDInATED ACTIons
The surveying began with a 
combination of GNSS and optical 
surveys to establish fixed control 
point for horizontal and vertical 
positioning. Two weeks before the 
shutdown, SAK used Trimble R10 
GNSS receivers and a Trimble S8 1” 
total station to set points that would 
control aerial imaging and ground-
based measurements. They installed 
156 control points at intervals of 
roughly 300m on both sides of 
the canal. Additional control was 
created near bridges over the canal.

The canal gates were closed on 
a Friday afternoon and the water 
level dropped rapidly. By Monday 
morning much of the channel was 
exposed. SAK started work using 
a Trimble UX5-HP unmanned aerial 
system (UAS). They completed eight 
missions over two days and captured 
nearly 5,100 images covering the 
entire length of the project.

SAK had designed the aerial work 
to move quickly. For example, the 
first mission covered 3.2km in one 
flight and captured 810 images at a 
height of 100m above the ground. 
When the UX5 landed, data was 
downloaded and immediately taken 
by motorcycle to the SAK office 
while the aircraft was cycled to start 
its next flight.Initial work on the canal.

The schedule was inflexible due to the 
cost of the shutdown.
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Maintaining a Smooth Flow 
- Bavarian Surveyors use a Multi-
pronged Approach to Support Critical 
Infrastructure

was inflexible due to the cost of 
the shutdown. Because the canal 
was kept full, it wasn’t possible 
to perform any pre-shutdown 
inspections. The uncertainty and 
strict time constraints put pressure 
on the contractors tasked with 
inspection and repair. It was 
especially intense for the surveying 
teams, which needed to quickly 
provide comprehensive information 
on the condition of the canal and 
surrounding features and structures.

The canal operators selected 
SAK Ingenieurgesellschaft GmbH, 
an engineering and surveying 

consultancy located in nearby 
Traunstein, to provide surveying 
and related services for the canal 
refurbishment. According to SAK’s 
Christian Fendt, the company was 
responsible for surveying the canal 
before and after the renovation. Prior 
to starting the work, SAK consulted 
with the owner to determine the 
scope and requirements for the 
survey, which would document 
existing conditions and provide 
data for structural analyses and 
construction planning.

The survey needed to provide 
precise measurements of the 

channel surface at a point density 
of 2cm. In addition to surveying the 
channel, SAK was asked to provide 
3D data extending out 100m along 
both sides of the canal. The work 
would involve technologies including 
aerial imaging, photogrammetry, 
total stations and static and mobile 
laser scanning. “Preplanning for 
construction was very limited 
because the channel is always full 
of water,” Fendt said. “The owner 
and contractors needed detailed 
information to perform the repairs. 
We had a very tight time frame to 
survey the channel to produce the 
required data.”

CooRDInATED ACTIons
The surveying began with a 
combination of GNSS and optical 
surveys to establish fixed control 
point for horizontal and vertical 
positioning. Two weeks before the 
shutdown, SAK used Trimble R10 
GNSS receivers and a Trimble S8 1” 
total station to set points that would 
control aerial imaging and ground-
based measurements. They installed 
156 control points at intervals of 
roughly 300m on both sides of 
the canal. Additional control was 
created near bridges over the canal.

The canal gates were closed on 
a Friday afternoon and the water 
level dropped rapidly. By Monday 
morning much of the channel was 
exposed. SAK started work using 
a Trimble UX5-HP unmanned aerial 
system (UAS). They completed eight 
missions over two days and captured 
nearly 5,100 images covering the 
entire length of the project.

SAK had designed the aerial work 
to move quickly. For example, the 
first mission covered 3.2km in one 
flight and captured 810 images at a 
height of 100m above the ground. 
When the UX5 landed, data was 
downloaded and immediately taken 
by motorcycle to the SAK office 
while the aircraft was cycled to start 
its next flight.

The data was loaded into Trimble 
UASMaster software as soon as it 
reached the SAK office. Technicians 
extracted tie points and created 
and stitched together multiple 
point clouds. Finished orthoimages 
of the site could be produced in 
roughly seven hours after the raw 
data arrived. SAK technicians also 
produced digital terrain models 
of the canal at the required 2cm 
ground density. In areas where the 
channel wasn’t visible from the air 
(the channel passes through two 
tunnels) they used a Trimble TX8 
laser scanner to capture detailed 
data. By Tuesday afternoon, SAK 
had captured comprehensive data 
for the entire channel.

When the aerial work was complete, 
contractors swarmed over the 
channel to repair cracks and 
damage to the concrete and asphalt 
surface. SAK again turned to their 
TX8 laser scanner. As construction 
progressed, SAK scanned each 
completed segment, complementing 
the scanning with total station 
measurements to geo-reference 
the scans and capture parts of the 
channel that were beneath bridges 
or still underwater. They used Trimble 
RealWorks software to combine UAS, 
scanning and point data to manage 
and analyse the survey results.

oPTImIsED REsuLTs
The scanning data provided precise 
“before and after” models of the 
channel and supported analysis of 
the work. Because the contractors 
were paid according to the size of 
cracks and volume of materials, 
they needed rapid, accurate results.

After the eight week shutdown 
was completed, SAK surveyed the 
surrounding above-ground elements 
(fences, canal stationing and related 
data). In addition to the static 
scanner and total station for this 
work, SAK tested mobile mapping 
solutions using vehicle and cart-
mounted technologies.

Finished deliverables included 
point clouds, digital terrain models, 
cross sections and geo-referenced 
raw scanning data. In reviewing 
the work, Fendt attributed the 
project’s success to their ability to 
blend multiple technologies (UAS, 
scanning, GNSS and total stations) 
into a single solution. “Since the 
project worked well, we would 
use the same approach again,” he 
said. “Through good planning and 
cooperation, small teams can handle 
huge projects and tight schedules.”

??

AbouT THE AuTHoR
Erik Dahlberg is a writer specialising in the 
geomatics, civil engineering and construction 
industries. Drawing on extensive training and 
experience, Dahlberg focuses on applications and 
innovations in equipment, software and techniques.

The schedule was inflexible due to the 
cost of the shutdown.

Laser scanning in tunnels.

A wire frame model and colorised image of 

canal structures.
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MEETING REPORT by RICHARD GROOM

Getting Real with   
AR and VR
TechXLR8 took over half of the Excel centre in London for a three day show 
in June.  Richard Groom took the chance to get to see AR/VR in action.

EnTER THE CRIME SCEnE
To experience virtual reality I 
visited a stand featuring a system 
presented by RiVR. Although the 
area was decorated as a crime 
scene, the real business was virtual. 
You enter the ‘room’, which is just a 
space with nothing physical in it. Put 
on some goggles, headphones and 
a back pack, press a button and a 
virtual world opens up. You can’t 
see the real world at all. The virtual 
world was a burnt-out building. I 
was given controls to hold in each 
hand. The scene was divided into 
blue rectangles. I was in one of 
them and could walk anywhere 
within it. You are prevented from 
straying outside the physical space 
by what are called ‘guardians’, 
who urge you not to go further, but 
you can move into another blue 
rectangle by holding down a button 
on one controller and aiming it to 
where you want to go. Instantly, 
you are ‘teleported’ to your new 
location. I aimed for a door way and 

I could see outside and down from 
the first floor into the street below, 
where there was a body and two fire 
engines. I teleported down into the 
street, and then again to stand next 
to one of the fire engines, where I 
could hear the engine ticking over, 
in stereo.

HOw DO THEy DO IT?
For surveyors the answer is straight-
forward. The fire service wanted 
to create an exercise, so they set 
fire to a building, then captured 
the scene with thousands of 
overlapping photographs and used 
digital photogrammetry to create 
a photo-realistic model which was 
then transferred to the backpack. 
OBJ and FBX format files are 
supported.

To set up the room, you need two 
‘lighthouses’. These are infrared 
sensors located diagonally opposite 
each other at corners of the 
rectangular physical space, marking 

the limits within which the player 
can roam. The model is registered 
to the lighthouses. The player can 
pick up tagged objects in the scene 
but it is also possible to tag physical 
objects, such as a fire extinguisher 
which the player can then use within 
the virtual world.

A bIT Of AR
For a taste of Augmented Reality, 
I visited the Daqri stand. With 
Augmented Reality glasses on you 
can see and move freely around in 
the real world but with the virtual 
world superimposed. So, if you have 
a 3D model of a steel frame building 
which includes the building’s 
structural elements, you can enter 
the physical building and see both 
the cladding around columns (in the 
real world) and the steel structure 
(from the virtual world). This requires 
the virtual world to be registered 
to the real world, which means 
recognising features that appear in 
both the real world and the virtual 
world to determine position and 
orientation. To help with this the 
Daqri glasses have visual sensors 
(similar to Xbox) and an IMU. The 
glasses need a starting point and 
from there they can continuously 
determine their position using the 
sensors in the glasses. The glasses 
can also be used to build 3D 
models as the player walks around.

Until recently, AR/VR has been 
arguably the stuff of movies. But 
the technology is now entering 
the mainstream and surveyors 
need to understand the basics, 
and particularly, how to supply 
3D models in a form that the 
technology can use. Look out for 
next year’s show!

??

>

The crime scene 

physical space. One 

lighthouse is visible 

in the foreground.
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by RICHARD GROOM FIG

GNSS, Cadastres and Drones

Richard Groom summarises some of the interesting papers 
from the FIG Congress focussing on GNSS, Hydrography, 3D 
Cadastre and mapping.

GNSS – DeteCtING CyCle 
SlIpS
Roberts and Hancock (TS03E) 
presented a paper on GNSS 
observables in a multi-constellation 
and multi-frequency world. The 
paper starts with a useful summary 
of how the systems have developed. 
Specifically, they look at the range 
residual and the ionospheric residual 
– both of which can be used to 
detect cycle slips.

The range residual is the difference 
between the range calculated 
using pseudorange and the range 
calculated from the carrier phase on 
a specific frequency for consecutive 
epochs. It is a direct measurement of 
noise, because all other factors, such 
as ionospheric and tropospheric 
errors are treated as the same over 
the very short time interval.

For signals passing through a 
vacuum, the phase observations 
from a satellite to a receiver can be 
mathematically scaled to determine 
the equivalent phase measurement 
on another frequency. GNSS 
signals actually pass through the 

ionosphere and the effects of the 
ionosphere appear as residuals 
between phase which would be 
expected in a vacuum and the 
phase actually observed – known as 
the ionospheric residual.

The authors plot the ionospheric 
and range residuals for various 
satellites from all the constellations 
and the results make interesting 
viewing. They note that the L1, B1 
and E1 signals from GPS, Beidou 
and Galileo are always noisier than 
the other frequencies and that the 
noise is greater at low elevations, 
signals from newer satellites exhibit 
less noise than older satellites and 
that even in the same constellation, 
some satellites produce better 
quality data than others.

On the same subject, Zhao et al 
(TS03E) describe how the triple 
frequency GNSS, now available, can 
be used to detect and correct cycle 
slips instantaneously by comparing 
the process of cycle slip detection 
for single, dual and triple frequency 
receivers. This extends the latency 
of fixed ambiguities, shortens 
the convergence time for precise 
point positioning and improves the 
positioning precision of the carrier 
phase. For the user, the results 
should mean greater reliability 
and higher accuracy. This method 
works well for satellites above 20° 

elevation. There is still further work 
to be done to detect cycle slips 
below this elevation.

Gao (TS04E) states that it is just a 
matter of time before precise GNSS 

enters the mass market. Mass 
market receivers which process 
carrier phase measurements 
are being introduced but 
the challenge is to reduce 
convergence times from 
tens of minutes to be almost 
instantaneous.

Luo et al (TS04E) goes into 
some detail on the means of 
adjusting GNSS observations 
when the pole is tilted. 
Determining the direction 
to north is the challenge. If an 
electronic compass is used it will 
be disturbed by local magnetic 
effects, so Leica’s GS18T utilises 
IMU measurements. By tilting the 
receiver, the range to satellites 
changes as does their elevation 
angle. See figure.

HyDROGRApHy
In Session TS01D, Abadallah and 
Schwieger test GNSS PPP (precise 
point positioning) for hydrographic 
surveys of rivers. By holding the 
height coordinate fixed, it is possible 
to improve 2D position accuracy. 
They achieved an RMS of +/- 47-
80mm. The constrained position 
is 16-35% less noisy than the 
unconstrained position.

As the political temperature in the 
South China Sea continues to 
rise, Abdullah (TS01D) discusses 
how to determine the position of 
the edge of the continental shelf. 
Under UNCLOS, this is defined as 
the change of gradient between 
the continental slope (typically 
2 to 45°) and the ‘rise’ (typically 
less than 0.5°). He traces a line 
around an area known as “The 
Dangerous Ground”, the disputed 
part of the South China Sea, which 
is characterised by many isolated 
reefs, rocks and islands.

??

>

... they look at the range residual and 
the ionospheric residual – both of which 
can be used to detect cycle slips.

>

TS04E Luo et 

al: Tilted pole in 

position.
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Ugwuoti et al presented a study 
of the effect of beam width and 
sea bed slope on the accuracy of 
bathymetry to IHO Special Order 
and Order 1a and 1b. They present 
their results in tabular form.

beSt pRACtICeS 3D 
 CADAStReS
TS04C was devoted to six 
presentations – an introduction and 
then five chapters of FIG publication 
‘Best Practices 3D Cadastres’. Van 
Oosterom’s paper provides the 
introduction to the five chapters on 
legal foundations, initial registration 
of parcels, 3D cadastral Information 
Modelling, 3D spatial DBMS and 
visualisation.

Chapter 1 starts by making the 
point that with the development 
of 3D spaces above ground, with 
high rise and overlapping rights 
restrictions and responsibilities, 
and underground with basements, 
tunnels and utilities, 2D cadastral 
records are no longer suitable. 
However, the concept of 3D varies 
according to the legal history 
of the country concerned. The 
chapter examines the situation in 
15 countries around the world and 
with varied civil law backgrounds 
and ranging from countries which 
already have 3D cadastres to 
those where 3D has not been 
considered. Chapter 1 is itself a 
mighty work of 70 pages but pages 
54 onwards compare the examples 

and summarises the 
findings.

Chapter 2 considers 
what is being 
registered. For 
example, it could be 
a physical structure, 
an envelope enclosing 
the physical 3D 
structure or a slice of 
rights above or below 
ground. The objective 
is to be authoritative, 
use open formats and 

conform to international standards 
for data modelling. 3D property 
definitions in eight countries are 
compared. The paper considers 
using sources such as BIM to 
produce the model.

Chapter 3 covers cadastral 
information modelling and the 
linking of rights, restrictions and 
responsibilities modelled using the 
Land Administration Domain Model 
(LADM) with physical reality. The 
authors acknowledge that land 
ownership boundaries and physical 
features are linked, and the value of 
taking data from existing physical 
models, but note that these have to 
be ‘as built’ as opposed to design 
data. They also point out the risks 

should the physical object move. 
The authors look at compatibility 
between Smart City, BIM and indoor 
data (expressed in IndoorGML) and 
legal boundaries. They compare the 
approach in five countries and wind 
up with some useful conclusions.

Chapter 4 addresses 3D spatial 
DBMS for 3D cadastres and opens 
with the question of ‘how to deal 
with point clouds as well as 3D 
objects’. The authors realise the 
value of point clouds for visualisation 
and for surveying physical features 
for reference. The authors also 
consider ‘voxels’, which define 3D 
space using gridded cubes. Data 
storage is an issue with this and 
the paper describes the ‘Parquet’ 
format, amongst others. Indexing 
is an important part of spatial data 
management and the article devotes 
plenty of space to this interesting 
topic followed by 3D geometries 
and operations. The paper then 
looks at how proprietary DBMS can 
handle 3D cadastral data. If the 59 
page article is too long for most of 

us, the conclusions from page 49 
are well worth reading.

The final chapter on visualisation 
comprises another 55 pages of 
wisdom which are well worth 
reading. 3D cadastres have many 
users and the paper considers 
these user groups, their needs and 
challenges. As in other papers, the 
authors stress the need to bear in 
mind 4D as well as 3D.

UAVS, lASeR SCANS AND 
RADAR
Weber and Lerch (TS02F) provide 
a very useful comparison of 
height accuracy for surveying a 
quarry using the Trimble SX10, 
which was used as ‘control’ 

and various configurations of 
UAV photogrammetry using the 
SenseFly eBee. Photogrammetric 
computations were made with the 
eBee’s RTK positioning facility - with 
and without using ground control 
points. This is a ‘must read’ for most 
of us.

Combining terrestrial laser scanning 
with UAV photogrammetry for low 
cost surveying is the subject of 
Afifi and Rabbany (TS04F). The 
scanner was a FARO Focus S and 
the UAV was a DJI Phantom 4 Pro 
with a 20Mpx camera with 84° field 
of view. They flew a grid of flight 
lines with two circles around the 
perimeter of the site. There were 
eight ground control points and 16 
verification points which revealed 
altitude errors between -4.8cm and 
+4.2cm.

Altinisik and Kavlak (TS04F) used 
UAV photogrammetry to survey 
progress in construction of a railway 
line in Ehtiopia. The intention was 
to check for setting out errors 

and calculate progress volumes 
for payment. Ground control was 
established at 500m intervals 
along the 270km long 80-340m 
wide corridor. A fixed wing UAV 
was used carrying a Sony A6000 
camera. Output from the camera 
was in RAW format which could 
then be radiometrically corrected 
using CaptureOne software. The 
photogrammetry was carried 
out using Pix4D. The authors 
go into some useful detail about 
construction of the DSM.

Guney et al (TS04F) established 
a ‘semantic mapping framework’ 
to enable mobile robots to act 
intelligently in the environment and 
solve tasks. They used a robot 
equipped with a laser scanner to 
explore the environment and generate 
mapping with semantic information. 

FIGFIG

... 2D cadastral records are no longer 
suitable.

Best Practices 3D 

Cadastres cover. 

The full document 

can be downloaded 

from www.fig.

net/resources/

publications/

figpub/FIG_3DCad/

FIG_3DCad-final.pdf
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us, the conclusions from page 49 
are well worth reading.

The fi nal chapter on visualisation 
comprises another 55 pages of 
wisdom which are well worth 
reading. 3D cadastres have many 
users and the paper considers 
these user groups, their needs and 
challenges. As in other papers, the 
authors stress the need to bear in 
mind 4D as well as 3D.

UAVS, lASeR SCANS AND 
RADAR
Weber and Lerch (TS02F) provide 
a very useful comparison of 
height accuracy for surveying a 
quarry using the Trimble SX10, 
which was used as ‘control’ 

and various confi gurations of 
UAV photogrammetry using the 
SenseFly eBee. Photogrammetric 
computations were made with the 
eBee’s RTK positioning facility - with 
and without using ground control 
points. This is a ‘must read’ for most 
of us.

Combining terrestrial laser scanning 
with UAV photogrammetry for low 
cost surveying is the subject of 
Afi fi  and Rabbany (TS04F). The 
scanner was a FARO Focus S and 
the UAV was a DJI Phantom 4 Pro 
with a 20Mpx camera with 84° fi eld 
of view. They fl ew a grid of fl ight 
lines with two circles around the 
perimeter of the site. There were 
eight ground control points and 16 
verifi cation points which revealed 
altitude errors between -4.8cm and 
+4.2cm.

Altinisik and Kavlak (TS04F) used 
UAV photogrammetry to survey 
progress in construction of a railway 
line in Ehtiopia. The intention was 
to check for setting out errors 

and calculate progress volumes 
for payment. Ground control was 
established at 500m intervals 
along the 270km long 80-340m 
wide corridor. A fi xed wing UAV 
was used carrying a Sony A6000 
camera. Output from the camera 
was in RAW format which could 
then be radiometrically corrected 
using CaptureOne software. The 
photogrammetry was carried 
out using Pix4D. The authors 
go into some useful detail about 
construction of the DSM.

Guney et al (TS04F) established 
a ‘semantic mapping framework’ 
to enable mobile robots to act 
intelligently in the environment and 
solve tasks. They used a robot 
equipped with a laser scanner to 
explore the environment and generate 
mapping with semantic information. 

The goal is to enable robots to 
perform a number of tasks, including 
inferring nearby objects, complex 
navigation and path planning, 
and change detection. It involves 
recognising patterns and learning new 
patterns in 3D. The authors go into 
some detail about how the data can 
be represented and labelled.

Cabuk et al (TS01C) studied open 
source DTM data from ALOS and 
SRTM satellites. They compared 
DTMs of hilly and plain areas. They 
concluded that ALOS 30m resolution 
data gives the higher accuracy (better 
than 2.5m). Continuing the open data 
theme, Shoman et al (TS01C), related 
their efforts to establish an open data 
initiative in Turkey.

The papers can be downloaded 
from www.fi g.net/resources/

proceedings/fi g_proceedings/
fi g2018/techprog.htm

FIGFIG

... 2D cadastral records are no longer 
suitable.

TS04F Afi fi  and Rabbany: UAV camera positions and error ellipses.
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SYNTHETIC APERTURE RADAR by PANKAJ SINGH

SAR in the Space Sector 
Market - Serving Myriad Industries
The deployment of SAR in the space sector 
market has witnessed a tremendous 
increase lately, particularly on account of 
the challenges in monitoring climate change 
and other environmental factors.

Environmental remote sensing 
can indeed be an asset in this 
regard, providing assistance in 
keeping track of problems in the 
atmosphere, land and ocean 
ecosystems. The synthetic aperture 
radar (SAR) technology has accrued 
a powerful clientele base on 
account of its competency to allow 
government agencies, defence 
forces, and private organisations 
the use of high resolution imagery in 
advanced monitoring systems.

It is thus rather overt that the 
improbability of gathering reliable 
geospatial data in the most 
challenging of weathers has been 
countered by the application of 
SAR in numerous fields of research 
and remote surveying, providing 
a substantial impetus to the 
application of SAR in space sector 
industry. See synthetic-aperture-
radar-sar-in-space-sector-market.

Looking beyond the obvious 
deployment of this technology in 
satellites for military surveillance, 
SAR enabled sensing equipment 
can provide credibility to geospatial 
surveys aimed at studying natural 
land deformations and subsurface 
characteristics. An uninterrupted 
flow of information is essential 
for precise analysis of geological 
changes that occur over a period 
of time. Theoretically, SAR captures 
several images of an area, which are 
formed by using time delay between 
the transmission of electromagnetic 

waves from the satellite and their 
reception after being reflected 
back from the target surface 
over a repeated path. Differential 
interferometry SAR (InSAR) is 
a technique gaining immense 
popularity in the investigation of 
surface deformities through effective 
remote sensing, by manipulating 
the round-trip signal components 
in SAR derived imaging. It outlines 
the temporal evolution of surface 
distortions and can display 
characteristics of the material that 
SAR signals interact with.

Consider a situation where a 
government agency and its scientists 
are required to continuously monitor 
the geological displacements 
occurring in or around an active 
volcano, since measuring the ground 
deformations in volcanic areas 
can give indications regarding the 

likelihood of an eruption. Using the 
differential InSAR technique through 
sensors mounted on a satellite 
will eliminate the need for sending 
any personnel near the volcano 
to conduct a manual survey. The 
traditional methods of collecting data 
manually with the help of fixed point 
receivers and physical gauging have 
very limited measurement scope. 
However, deformation outlay on a 
colour coded map delivered by an 
InSAR equipped satellite will cover 
thousands of survey points and 
give more comprehensive figures. 

Analysis of minuscule changes in 
ground movement over a long period 
of time is also made possible by the 
differential InSAR technique using 
historical data.

Having reviewed the benefit of 
deferential InSAR through the 
aforementioned example, one can 
surmise its potential in mapping 
surface deformations and producing 
average velocity charts related to 
earthquakes, landslides and other 
natural phenomena. InSAR images 
are quite definitive and can help 
to determine subsurface features 
for identifying potential hazards 
under man-made structures. The 
technology is able to detect small 
elevation changes in ground surface, 
to the magnitude of 1cm or less, and 
is proposed to be used in detecting 
the susceptibility of sinkhole 
subsidence. Engineering and mining 

industries can utilise geotechnical 
reports obtained from differential 
InSAR analysis to understand the 
soil quality or the amount of mineral 
deposits, supplementing their 
business decisions.

Elaborating on the significance 
for subsurface geology, a vital 
application of differential InSAR is 
the study of groundwater aquifers, 
necessary for knowing the water flow 
stability and how to sustain a uniform 
water supply. Unstable groundwater 
activities could result in subsidence 

due to interaction with subsurface 
infrastructure in urban areas. By 
means of InSAR, numerous surface 
and underground measurements can 
be correlated for finding out different 
parameters affecting the aquifer 
system, while observing long term 
and seasonal responses.

Citing an example, the northern 
Santa Clara Valley in California 
was the first region in the U.S. 
where subsidence resulting from 
excess groundwater extraction 
was observed. Reports indicate 
that in the 1960s around 246,700 
cubic metres of groundwater 
was withdrawn every year to 
irrigate farms and meet the rapid 
urbanisation needs. This led to the 
unprecedented lowering of aquifer 
levels in the area and since then, 
surface water was imported to fulfill 
the water demand and refresh the 
groundwater volumes. Using InSAR-
derived information a few years ago, 
displacements showing recoverable 
seasonal subsidence and uplift of 
approx 30-40mm were observed.

Further, multi-annual InSAR images 
helped in building a regional 
groundwater to surface water flow 
model of the Santa Clara subsurface 
basin, calibrated by using historical 
subsidence and hydro-geologic data 
of the area. It serves as an essential 
tool for resource administrators to 
minimize the effect of permanent 
subsidence and maximize water 
supply.

The Copernicus Earth observation 
program, a European enterprise, 
features the Sentinel-1A and 2B 
satellites which are equipped 
with InSAR capabilities. In 2017, 

The technology is able to detect small 
elevation changes in ground surface, to 
the magnitude of 1cm or less…
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SAR in the Space Sector 
Market - Serving Myriad Industries

Analysis of minuscule changes in 
ground movement over a long period 
of time is also made possible by the 
differential InSAR technique using 
historical data.

Having reviewed the benefit of 
deferential InSAR through the 
aforementioned example, one can 
surmise its potential in mapping 
surface deformations and producing 
average velocity charts related to 
earthquakes, landslides and other 
natural phenomena. InSAR images 
are quite definitive and can help 
to determine subsurface features 
for identifying potential hazards 
under man-made structures. The 
technology is able to detect small 
elevation changes in ground surface, 
to the magnitude of 1cm or less, and 
is proposed to be used in detecting 
the susceptibility of sinkhole 
subsidence. Engineering and mining 

industries can utilise geotechnical 
reports obtained from differential 
InSAR analysis to understand the 
soil quality or the amount of mineral 
deposits, supplementing their 
business decisions.

Elaborating on the significance 
for subsurface geology, a vital 
application of differential InSAR is 
the study of groundwater aquifers, 
necessary for knowing the water flow 
stability and how to sustain a uniform 
water supply. Unstable groundwater 
activities could result in subsidence 

due to interaction with subsurface 
infrastructure in urban areas. By 
means of InSAR, numerous surface 
and underground measurements can 
be correlated for finding out different 
parameters affecting the aquifer 
system, while observing long term 
and seasonal responses.

Citing an example, the northern 
Santa Clara Valley in California 
was the first region in the U.S. 
where subsidence resulting from 
excess groundwater extraction 
was observed. Reports indicate 
that in the 1960s around 246,700 
cubic metres of groundwater 
was withdrawn every year to 
irrigate farms and meet the rapid 
urbanisation needs. This led to the 
unprecedented lowering of aquifer 
levels in the area and since then, 
surface water was imported to fulfill 
the water demand and refresh the 
groundwater volumes. Using InSAR-
derived information a few years ago, 
displacements showing recoverable 
seasonal subsidence and uplift of 
approx 30-40mm were observed.

Further, multi-annual InSAR images 
helped in building a regional 
groundwater to surface water flow 
model of the Santa Clara subsurface 
basin, calibrated by using historical 
subsidence and hydro-geologic data 
of the area. It serves as an essential 
tool for resource administrators to 
minimize the effect of permanent 
subsidence and maximize water 
supply.

The Copernicus Earth observation 
program, a European enterprise, 
features the Sentinel-1A and 2B 
satellites which are equipped 
with InSAR capabilities. In 2017, 

the outcome of a survey over 
Australia was published which 
disclosed the changes related to 
groundwater in the Perth Basin. 
The Sentinel satellites repeat their 
path over Australia every 12 days, 
records stated. Applying differential 
InSAR to images taken at different 
times by the Sentinel-1 sensors, 
researchers in Perth were able 
to map ground displacements all 
over the greater Perth area and 
gain information about the regional 
aquifer withdrawal and other 
natural processes. The researchers 
aim to utilise the consistent and 
regular insights from the remote 
sensing abilities of the InSAR 
technology for improving water 
supply management, quickening 
emergency response time, and 
monitoring marine ecology.

In terms of the future prospects of 
SAR, global leaders are forming 
collaborations for working towards 
effective monitoring of climate and 
resources so that no problem goes 
unnoticed. There are programs in 
place for planning preventive actions 
or coping with the aftermath of 
calamities. As such, experts will 
need a vast amount of data focused 
on identifying formation changes in 
the surface post any event, made 
possible by fresh SAR images being 
compared and analysed with images 
collected over the years from as 
many satellites as possible. Mapping 
the after-effect of an earthquake 
to find out the total elevation or 
subsidence in the affected area, and 
to study the faults for predicting the 
occurrence of another one is also 
an application where governments 
have successfully made use of the 
differential InSAR technique.

With innovation being a critical 
success factor for most industries, 
numerous developments in image 
capturing and processing techniques 
have further bolstered the adoption of 
InSAR technology. Programmes are 
being designed for launch of satellites 
with advanced SAR equipment 
to enable better understanding of 
our planet’s resources. NISAR is 
an upcoming co-operative venture 
between NASA and ISRO scheduled 
for a launch in 2021 and will be the 
first satellite with dual-frequency SAR 
sensors. The project is aimed at 
taking measurements of earth’s most 
intricate processes like disturbances 
in the ecosystem and natural hazards. 
NISAR is also slated to be used for 
mapping resources, monitoring floods 
and coastal changes, oil spills and 
even estimate agricultural biomass, 
consequently representing the 
widespread applications of InSAR.

??
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The technology is able to detect small 
elevation changes in ground surface, to 
the magnitude of 1cm or less…

AbouT THe AuTHoR
Pankaj Singh currently develops content for a 
variety of portals pertaining to market research. 
He has a post graduate degree in management, 
and worked as a content contributor for websites 
adhering to the UK insurance industry.

The areas of subsidence (yellow and red) 

near to the Jubilee line extension have been 

superimposed over a photographic image. 

Photo: NPA Satellite Mapping.

34-35_sarinspacesectormarket.indd   35 04-09-18   13:07



36 September / October 2018 

TSA NEWS TSA NEWS

In July 1998, Rachel Tyrrell returned from her 
honeymoon to start an exciting new job that 
included working with The Survey Association. 
A forward thinker, committed to instigating and 
embracing change, Rachel has been at the centre 
of TSA’s evolution from a small professional 
group comprising of 60 members, to a strategic 
organisation with a membership of 181 - 
comprising of full, associate, affiliate, academic 
and supplier members. Ruth Badley interviews 
Rachel.

Managing the UK Land & Hydrographic Survey 
Association Ltd in 2018 is a multi-faceted operation, run 
by Harmony Business Support Services, which Rachel 
co-founded with Rory Stanbridge in 2006.

Prior to 2006, the Shipbuilders & Shiprepairers 
Association (SSA) were contracted to provide 
Secretariat services for TSA, first from their office in 
London, and then briefly in Basingstoke and then in 
Egham. Rachel explains some of the problems, “We 
spent a huge amount of time and money compiling, 
printing and distributing a directory of TSA members 
with their profiles and as soon as it was printed, it was 
out of date. TSA had no email facility and it used to take 
a whole afternoon to send a circular by post. We also 
shared a website with SSA and I felt TSA ought to have 
a separate domain and email addresses. I didn’t know 
quite how to do it, but I found out and then set it up 
from scratch myself. It’s the only way to learn.”

“When I interview staff now, I place a much greater 
value on experience, attitude and what people can do, 
as opposed to paper qualifications. Having the ability to 
adapt, because you don’t know what the next challenge 
will be, is what I’m all about.”

Attending her first TSA council meeting opened a 
window into the geospatial profession. Low fees and 
skills shortages were as high on the list of members’ 
concerns then just as they are today. The former would 
lead to the launch of the TSA Surveying Course in 2001, 
a landmark in survey training, run at The Survey School 
in Worcester.

“I just listened and absorbed everything. When I started 
to understand the surveyor’s role, what really spoke 
to me was the pinpoint accuracy of the work and the 
fundamental principles of surveying that underpin it. All 
the advanced technology doesn’t change the fact that 
you still need a surveyor to correctly interpret the data. 
Being spot on really appeals to my values and I don’t 
think surveyors blow their own trumpets nearly enough!”

“I wasn’t in the least put off by being the only woman 
round the council table – I’ve got four brothers. I was 
fascinated by the cutting edge nature of the technology, 
the characters, personalities and dynamics of the 
discussion and how they made decisions. The council 
are elected members and all volunteers. The secretariat 
is paid to listen to what the council want, advise them, 
and then make it happen.”

In 1999, Rachel succeeded in convincing council 
members that TSA’s 21st anniversary should be 
celebrated with a big event. Nothing like it had happened 
before and just a year after joining the organisation it was 
a considerable responsibility to take on.

“We invited all the past presidents to a dinner and leisure 
activities were organised for the next day. It was a huge 
success and there was a sense of pride in what TSA 
had become that evening. A memorable moment for me 
was sitting next to the great Alan Wright. The comedian 
we’d laid on looked at his white hair and beard and 
immediately christened him Moses. Alan roared with 
laughter like the rest of us and the name stuck.”

Harmony employ six staff, spread between TSA offices 
in Newark and at The Survey School in Worcester. Being 
her own boss means that in any given week, Rachel 
could be visiting applicants seeking membership, 
representing TSA at industry events and meetings, 
designing promotional flyers and brochures, training 
staff or gathering feedback from the membership on 
key industry issues. In 2007, in the wake of cuts to 
the Environment Agency’s budget, TSA hosted an 

Rachel Tyrrell’s 20 Years with The Survey Association

Rachel in the 

Harmony Office.
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event at the House of Commons to explain to MPs the 
importance of accurate survey data to mitigate against 
flood risk. This event brought the survey industry into 
direct contact with prominent politicians.

“TSA wrote the Level 3 Diploma in Engineering 
Surveying to enable surveyors to gain a qualification 
which is accepted by CSCS. This was in direct 
response to members’ concerns. I’m always looking 
at different and better ways of communicating with 
members and welcome their feedback.”

“People jump to conclusions that because I’m a working 
woman with a family, I must be part time. No. Full time. 
We relocated to Lincolnshire in 2002 and my husband, 
John became a house husband when our children were 
born. We converted our garage into a proper office for 
me and just cracked on. We certainly broke the mould 
there.”

To apply for full and associate membership of TSA, 
surveying or measurement services must constitute at 
least 50% of the company’s turnover. Samples of work, 
references and accounts are submitted. Comment 
and feedback from other members is sought on each 
application and fed back to the applicant. The next step 
is an assessment visit.

“The visit is an opportunity to have a conversation 
and establish a relationship. I like to ask where the 
business owner could do with some help because I 
can guarantee a TSA membership benefit will address 
it. When you are focussed on running your own 
business you can lose sight of the temperature in the 
wider industry. Attending TSA conference events and 
networking with others across the survey community 
can be very beneficial and supportive.”

“If recruiting staff is an ongoing issue, we offer members 
a place to post free job ads on the TSA website. The 
page gets upwards of 3,000 hits a month.”

“The survey industry has been hit very hard by the 
impact of theft. TSA is the only organisation that could 
bring survey companies, manufacturers, insurers and 
the police together to tackle this, and establishing a 
partnership with SmartWater has very swiftly brought 
the issue to the attention of the Home Office.”

Free business support services, supplied by Croner 

??
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Being spot on really appeals to my 
values and I don’t think surveyors blow 
their own trumpets nearly enough!

and MD Safety, gives TSA members access to experts 
in employment law, PAYE and the health and safety 
legislation affecting surveyors – a boon for small 
companies.

Ensuring a TSA member is the first choice for clients 
remains a key challenge. The annual GeoBusiness 
exhibition, Rachel says, is a huge leap forward for the 
profession and conversations are ongoing with the 

organisers to make it more client-focussed. As one 
of the supportive organisations, TSA is at the heart of 
those conversations.

“TSA was founded by Bill Johnston in 1979 to give 
a voice to private land and hydrographic surveying 
companies. The idea was that collectively they would 
have the clout to raise standards and educate clients. In 
2018, our core values remain the same and I would like 
to think Bill would approve of that and be pleased with 
how TSA has developed from his vision.”

“How we operate TSA has changed drastically and will 
continually improve. It is never about the status quo for 
me. In the next twenty years I would like to see every 
eligible survey company join TSA and then clients would 
only use TSA members! My wish is for a diverse and 
energetic council and for more survey companies to 
grow, develop and evolve as businesses.”

Rachel Tyrrell’s 20 Years with The Survey Association

TSA Member 

Graham Stroud of 

Ground Surveys 

with Theresa 

May at the House 

of Commons 

reception.

36-37_tsacolumn.indd   37 04-09-18   13:08



September / October 2018 38

BIM by RICHARD GROOM

bIM – Some Straight Talking
The RICS held its Digital built Environment 
Conference on 21 June in London. Other 
than your reporter, there was one other 
chartered land surveyor in attendance. 
It is not difficult to see why geomatics 
professionals are cautious. Too often an 
event that looks good on paper turns out 
to be an expensive disappointment. This 
conference was however well worth the 
effort.

bIM InSIGHTS
The first session of the day was a 
panel discussion with the theme 
“Why surveyors must use new 
technologies to survive and thrive”. 
The panellists, David Throssell 
from Skanska, Jeff Belk from 
University Hospital Southampton 
NHS Trust and David Stapleton 
from Tenderspace, came up with 
plenty of wisdom. There were 
sacrilegious moments, “COBie will 
be superseded!” said Belk, who 
runs a CAD / BIM team at the 
hospital. Throssell said that the 
Employer Information Requirements 
(EIR) documents should be set up 
properly to deliver the information 
that is required and data should be 
collected during construction, not 

left till handover. A disturbing aspect 
of BIM as currently practised is that 
it tends to result in less discussion 
rather than more, said one panellist. 
On the subject of interoperability the 
panel asked “Why can’t any BIM 
software open a BIM model?”

Moving on to cost, the panel 
suggested that BIM is perceived 
as expensive because it is usually 
started too late and the ‘supply 

chain’ should be involved in the 
design phase. They urged early 
involvement but said that often 
the data they received was not in 
a form that they could use. But 
Southampton had a success  
story to tell – an £18 million 
development with only 18 changes 
to the design.

Facilities management has not yet 
configured itself to use BIM and 
it was suggested that as soon as 

one FM system can accept BIM, 
facilities managers will drive BIM as 
a requirement.

FuTuRE SkILLS
On the question of skills, the 
thought was that the most  
important requirement is to 
communicate well and be able to 
analyse data for different audiences. 
At Skanska, the aim is for experts to 
be coaches. BIM and 3D modelling 
should be something that everyone 
can use to a basic level, in the 
same way that everyone today 
types documents, which thirty years 
ago would have been handwritten 
and given to a typist. Later in the 
day, a speaker from Arup said 
that they have joined forces with 
five universities to develop an 
undergraduate ‘trans-disciplinary’ 
course covering all the skills that a 
BIM engineer / surveyor / architect 
will need.

bIM bAM AnD HADRIAn
The rest of the day never quite 
surpassed the first session,  

although there were some 
interesting points. A speaker from 
Grosvenor Estates said that his 
organisation had decided there 
was no business case for BIM, 
but one got the impression that 
someone had quoted a very large 
sum for scanning their entire 
estate. Another speaker gave the 
lowdown on robotics. We were 
told about ‘Hadrian’ who could lay 
1,000 bricks per hour! The speaker 
suggested that the brickie would 

be handing bricks to Hadrian. But 
seriously, the message was that 
companies, some of which are “in 
stealth mode”, were getting to grips 
with prefabrication (3D printing) 
and automated construction. 
There was a talk about AR/VR in 
BAM Construction. They see it 
as inevitable and not expensive, 
because if there is already a REVIT 
model, the only expense is the 
glasses.

AnD FInALLy MATTERpORT 
AnD DROnES
No tech conference is worth its salt 
without UAVs and this input was 
provided by John Cusack from 
Qubic Aerial System. His company 
seems to specialise in survey work 
for insurers and uses a Matterport 
camera for internal building surveys. 
They use drones for the great 
outdoors. Like all good salesmen  
his talk of technology wooed  
and wowed the audience and  
went up to and then just over the 
wire, so there was no time for 
questions.

??
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Why can’t any BIM software 
open a BIM model?

... as soon as one FM system can accept 
BIM, facilities managers will drive BIM 
as a requirement.
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