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Will Artificial Intelligence help surveyors in the field?

This issue contains a mixture of articles. We 
have two long pieces on GNSS  and drones 
and several shorter pieces on case studies of 
interest. The number of GNSS constellations has 
increased significantly in recent years as have 
the uses of GNSS. Huibert-Jan Lekkerkerk gives 
a comprehensive review of systems, applications 
and processing and shows how he expects more 
integrated receivers in the future.

Another important development is SLAM technology, 
which is now becoming a valuable option in the 
surveyor’s toolbox. We include case studies showing 
applications which would not have been thought about 
ten years ago and which demonstrate the ingenuity of 
geospatial surveyors.

InterGEO was held in Stuttgart in October and the 
exhibits and presentations featured solutions to the 
problems facing our planet. Smart cities and digital 
twins of everything from buildings through to entire 
cities offer a way to better management of resources 
through improved decision-making. BIM processes 
are a key component of this. Digital twins also featured 
in Digital Construction Week (DCW) held in London; 
we will report on this in the next issue of GW.  Artificial 
intelligence also featured in DCW and although 
many people talk of the potential of this, there are 
few concrete examples of its use in the construction 
industry.

The Remote Sensing and Photogrammetry Society, 
based in the UK, has published keyword clouds 
for The Photogrammetric Record and the subject 
category of remote sensing. The results are interesting. 
In the Photogrammetric Record, the main topics, 
apart from photogrammetry, are accuracy, UAVs and 
Lidar. For remote sensing, MODIS is prominent but, 
perhaps surprisingly, SAR features strongly. Machine 
learning features in remote sensing but not in The 
Photogrammetric Record and artificial intelligence 
as a keyword does not feature at all! This raises the 
question of whether we are getting overexcited about 
the potential of AI or are the authors of papers in The 
Photogrammetric Record behind the times or just being 
realistic about practical applications. 

2020 will see some changes to 
Geomatics World.  We will be moving 
to a quarterly publishing schedule 
with hard copy print issues being 
distributed in spring, summer, autumn 
and winter. The Geomatics World 
website @ www.geomaticsworld.
co.uk will be updated on a daily 
basis and the weekly e-newsletter 
will continue to provide GW readers 
with an essential overview of UK 
and international geospatial industry 
news and developments. If you are 
not receiving the newsletter yet, you 
can sign up via the website. We will be working closely 
with Geomares, our publisher in the Netherlands, and 
will share resources with GIM International, enabling 
Geomatics World to increase its coverage to global 
topics and manufacturing developments whilst 
maintaining a distinct UK identity.  The usual columns 
will continue and will keep you up to date on RICS and 
UK issues. We hope that these arrangements will add 
to your ongoing enjoyment of GW, but please let us 
know if you have any comments.

2020 will also see some important conferences, apart, 
of course, from GeoBusiness in London. The UN 
Ocean Conference will be held in Lisbon in June and 
the quadrennial ISPRS Congress will be held in Nice in 
June. These are important events to look forward to, 
which will be reported on in GW. 

We wish you an enjoyable Christmas season and a 
prosperous 2020.

EDITORIAL   by IAN DOWMAN

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments and editorial contributions 

by e-mail: editor@geomares.co.uk

Ian Dowman, editor of Geomatics World

Ian Dowman, Editor

05_editorialnote.indd   5 13-11-19   14:27
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HEADLINES

Landmark Wins Ordnance survey cOntract 
tO manage rOad rOuting data requirements
Landmark Solutions, part of Landmark Information Group, has 
been awarded a multi-year contract by Ordnance Survey (OS) 
to manage road routing restriction changes to Great Britain’s 
network of roads, and is anticipated to report approximately 
100,000 road restriction updates every year. Landmark will 
review and validate up to 210,000 miles of road network for 
road routing intelligence, using its extensive data expertise and 
Artificial Intelligence (AI) capabilities, to ensure OS products 
include new and amended restrictions that face road-users 
across the country. Landmark’s AI algorithms automatically 
learn classifications, based on previous observations, meaning 
it identifies associations between text, geographic data and 
other sophisticated data points to intelligently predict routing 
restrictions, without relying on manual intervention. Intelligence 
on new or amended road routing features is essential for OS 
to update and maintain its databases and products.
https://bit.ly/2WFg9xP

Lidar technOLOgy reveaLs  
archaeOLOgicaL Legacy OF LOndOn LandscaPe

A detailed laser mapped aerial survey from Bluesky is helping 
the City of London Corporation understand and plan for the 
future of London’s most extensive, natural grassland. The historic 
environment assessment of Farthing Downs was completed 
by the Museum of London Archaeology (MOLA) and will form 
the first stage in the preparation of a Heritage Conservation 
Management Plan for the Site of Special Scientific Interest (SSSI). 
Using the Lidar data from Bluesky, alongside historic maps, 
geological data, archaeological reports and aerial photographs, 
researchers were able to identify a number of features including 
evidence of post-medieval farming techniques, Later Iron 
Age earthworks and Second World War bomb craters. The 
desk-based study which assessed buried heritage assets 
(archaeological remains) concluded that survival across the site 
is likely to be moderate to high and the findings will provide 
background data for a more detailed field walkover survey.
https://bit.ly/2c6eFi1

 Marineli Dancheva (front row, far right) along with her fellow CLGE winners. 

 M25, London Orbital Motorway near to Passingford Bridge. (Courtesy: 

David Dixon / Geograph.org.uk)

 The Bluesky Lidar was captured to a resolution of 50cm across the site located 

in Coulsdon in the London Borough of Croydon. 

BentLey systems acquires citiLaBs  
and OrBit geOsPatiaL technOLOgies
Bentley Systems, one of the worldwide leading providers 
of comprehensive software and digital twin cloud services 
for advancing the design, construction and operations of 
infrastructure, has announced the acquisition of two companies: 
Citilabs and Orbit Geospatial Technologies (Orbit GT). Citilabs 
is a global mobility simulation (CUBE) and analytics (Streetlytics) 
software provider, while Orbit GT is a global provider of 3D and 
mobile mapping software. The newly acquired technologies, in 
conjunction with Bentley’s existing design integration and digital 
cities offerings, will enable engineering-based mobility digital 
twins. Road mobility digital twins converge cities’ digital context 
(including 4D surveying facilitated by Orbit GT for drone-and 
vehicle-mounted mobile mapping), and digital components 
(including from Bentley’s OpenRoads engineering applications) 
with CUBE simulations – to model and assure real-world 

PLOWman craven surveyOr Wins eurOPean aWard
Plowman Craven has proudly announced that one of the 
company’s surveyors - Marineli Dancheva - has been awarded 
a very prestigious prize by the Council of European Geodetic 
Surveyors (CLGE). Marineli’s Master’s thesis (on the movement 
of Bulgaria as part of the Eurasian tectonic plate) won first place 
in the Geodesy/Topography category. The prize included an 
all-expenses-paid trip to the Intergeo trade fair in Stuttgart for 
a ceremony in front of many industry professionals, including 
Bernhard Richter, GNSS business director at Leica Geosystems, 
who presented the award. The CLGE Student Competition is a 
pan-European event that rewards young people for their work 
in various surveying-related areas – the other categories were 
Galileo, EGNOS, Copernicus/GIS and Mapping/Cadastre.
https://bit.ly/2nemtt1

06-07-08-09_headlines.indd   6 13-11-19   14:35
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POintFuse shOWcases neW scan-tO-Bim 
WOrkFLOW at digitaL cOnstructiOn Week
At this year’s Digital Construction Week, Pointfuse 
demonstrated a new scan-to-BIM workflow, aimed at bringing 
reality capture to building information modelling (BIM) and 
virtual design and construction (VDC) practitioners. Pointfuse 
software converts the millions of individual measurements 
captured by laser scanning and photogrammetry into 
usable 3D mesh models. The ability to classify objects 
within Pointfuse, both automatically and manually, has 
had a huge impact on how as-built data is used within the 
construction workflow. New features also on show at Digital 
Construction Week, which took place from 16-17 October at 
Excel, London, included streamlined classification to ensure 
maximum efficiency and multicore processing for unlimited 
scalability. Specifically designed for BIM, asset and Facility 
Management, and 3D reality capture, Pointfuse is set to 
transform workflows across a range of digital construction 
applications. https://bit.ly/34tw5Ww

gaP survey equiPment hire  
deLivers With Bigchange mOBiLe tech
Surveying equipment hire company GAP Survey & Safety has 
deployed a cloud-based mobile workforce management from 
BigChange. The system has boosted the efficiency of GAP’s 
operations by equipping field operatives with rugged tablets 
running a mobile app called JobWatch, which includes GPS 
black box vehicle tracking as part of the system. GAP hires out 
specialist equipment to surveyors and civil engineers and stocks 
the latest total stations, GPS satellite network rovers, lasers and 
other precision instrumentation. GAP Survey & Safety is part of 
GAP Hire Solutions, the UK’s largest independent equipment hire 
company. The survey division is growing rapidly and operates 
from 15 locations across the UK, employing 60 people. The 5 
in 1 BigChange solution allows completely paperless working, 
connecting to the GAP hire-desk in real-time to provide 
management and customer services with 24/7 visibility on 
deliveries and collections of equipment.
https://bit.ly/2c6FwPL

BentLey systems acquires citiLaBs  
and OrBit geOsPatiaL technOLOgies
Bentley Systems, one of the worldwide leading providers 
of comprehensive software and digital twin cloud services 
for advancing the design, construction and operations of 
infrastructure, has announced the acquisition of two companies: 
Citilabs and Orbit Geospatial Technologies (Orbit GT). Citilabs 
is a global mobility simulation (CUBE) and analytics (Streetlytics) 
software provider, while Orbit GT is a global provider of 3D and 
mobile mapping software. The newly acquired technologies, in 
conjunction with Bentley’s existing design integration and digital 
cities offerings, will enable engineering-based mobility digital 
twins. Road mobility digital twins converge cities’ digital context 
(including 4D surveying facilitated by Orbit GT for drone-and 
vehicle-mounted mobile mapping), and digital components 
(including from Bentley’s OpenRoads engineering applications) 
with CUBE simulations – to model and assure real-world 

throughput capacity for proposed and existing roadway assets. 
Streetlytics traffic data will become increasingly available through 
Bentley’s cloud services to calibrate and validate mobility digital 
twins. https://bit.ly/2pcrkwe

 BigChange provides a range of mobile workforce management technologies.

 Pointfuse software enables the creation of intelligent 3D models.

 Orbit GT mobile mapping software.

06-07-08-09_headlines.indd   7 13-11-19   14:35
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HEADLINES

ecOmetrica Wins Pan-american  
Prize FOr geOsPatiaL innOvatiOn
Ecometrica, the space data and sustainability specialist, 
whose Platform allows companies and governments to map 
environmental impacts, has scooped another prestigious 
international award. The Scottish-headquartered company has 
won the prize for ‘Excellence in Geospatial Applications’ at the 
Americas Geospatial World Excellence Awards, in recognition 
of quality and innovation in the implementation of geospatial 
technology. Organizers said exemplary use of geospatial 
technology leads to tangible benefits and socio-economic 
improvement. Representatives from Ecometrica picked up the 
gong at the Americas Geospatial Forum in Mexico City early 
October. Sarah Middlemiss, space programme manager at 
Ecometrica, said: “Given our close collaborations in Latin America 
through the Forests 2020 Project, it is particularly pleasing 
to receive this prize. As we speak, we continue to work with 
government agencies and NGOs in Latin America to monitor 
and manage the effectiveness of attempts to tackle and reverse 
deforestation.” https://bit.ly/2WLlgd1  “Satellite data and the Ecometrica Platform can make a real difference.”

geOsLam Launches neW  
innOvatiOn FOr raPid urBan maPPing
Recently, GeoSLAM announced its latest innovation for 
rapid urban mapping – the ZEB Discovery. Officially unveiled 
at Intergeo 2019 in Stuttgart, the ZEB Discovery signifies a 
new era in data capture and integration of a point cloud with 
high-resolution imagery. The mapping solution is capable of 
rapidly capturing intricate data with the use of the company’s 
industry-leading simultaneous localization and mapping 
(SLAM) technology and NCTech’s iSTAR Pulsar panoramic 
camera for ultra-high-definition image capture. The end-
to-end solution automatically synchronizes the point cloud 
with imagery for a unique walk-through of the area of data 
captured. Combining the two data sources into one view 
brings a new way to visualize reality for a wide variety of 
occupations – from surveyors to environmentalists.
https://bit.ly/2nbLjk6

 ZEB Discovery.

neW Faces at the geOsPatiaL cOmmissiOn
Thalia Baldwin has been appointed as the new Director of 
the Geospatial Commission from 1 August 2019. Thalia 
was previously Deputy Director for Policy at the Geospatial 
Commission and  was Head of Digital Policy at HM Treasury, 
where she was responsible for the approach to public spending 
on digital technology and infrastructure. Under William Priest, the 
outgoing director, the Commission has established a strong team 
of functional expertise, delivered the first outputs to unlock an 
estimated £11bn of economic value and begun to assemble the 
evidence it needs to develop a long term geospatial strategy for 
the UK. Four Independent Commissioners, Dame Kate Barker, 
Kru Desai, Edwina Dunn and Steve Unger will join the Board 
of the Geospatial Commission alongside its Chair, Sir Andrew 
Dilnot, and Deputy Chair, Nigel Clifford. The Commissioners 
will be responsible for providing expert, impartial advice to the 
government on geospatial data, including on strategic priorities 
and value for money, to inform the UK’s Geospatial Strategy.

trimBLe tO acquire cityWOrks tO exPand digitaL 
asset and inFrastructure management sOLutiOns
Trimble has signed a definitive agreement to acquire privately 
held Azteca Systems LLC (dba ‘Cityworks’), a leading provider 
of enterprise asset management (EAM) software for utilities 
and local government. Cityworks’ solutions address the global 
challenges associated with maintaining and replacing aging utility, 
transportation and public assets and infrastructure.
The transaction is expected to close in the fourth quarter of 
2019, subject to customary closing conditions and expiration 
of the waiting period under the Hart-Scott-Rodino Antitrust 
Improvements Act. Financial terms were not disclosed. 
Cityworks, based in Sandy, Utah, was launched in 1996 and 
provides a powerful and flexible office, cloud and mobile EAM 
software solution that is used by more than 700 utilities and local 
governments. EAM is a key technology and system of record 
relied on by organizations to address a wide range of applications 
in infrastructure development, maintenance and permitting. 
Cityworks is a leader in the mid-sized utility and local government 
market segments in North America and its solutions address 
organizations of all sizes with deployments serving some of the 
largest cities in the US. https://bit.ly/2r3J1uc

06-07-08-09_headlines.indd   8 13-11-19   14:35
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ecOmetrica Wins Pan-american  
Prize FOr geOsPatiaL innOvatiOn

 “Satellite data and the Ecometrica Platform can make a real difference.”

What are the neW gLOBaL initiatives FOr 
maPPing the WOrLd’s entire Ocean FLOOr?

Three new global 
initiatives for 
mapping the 
world’s entire 
ocean floor have 
been announced 
in London 
at a special 
conference 
organized by 
The Nippon 

Foundation-GEBCO Seabed 2030 Project, the international 
collaborative project to produce a complete, freely available 
map of the seafloor by the year 2030. They will be overseen 
by the new Seabed 2030 Director, experienced UK 
hydrographer and former naval officer Jamie McMichael-
Phillips, whose appointment was also announced at the 
conference. The conference titled ‘From Vision to Action’, 
which took place at the Royal Society in London on Tuesday 
22 October, was convened to mark the progress made in 
the two years since Seabed 2030 was launched, and to look 
ahead to the remaining challenges of mapping the gaps in 
our understanding of the seafloor. In the short time that it has 
been operational, Seabed 2030 has already seen a doubling 
of the bathymetric data available to produce the definitive map 
of the world’s oceans – an increase equivalent in size to the 
landmass of the entire African continent.
https://bit.ly/2Wk80yt

neW tOPcOn technOLOgy  
OFFerings FOr Bim intrOduced at intergeO

Topcon Positioning 
Group  presented 
a number of new 
solutions for vertical 
construction at 
Intergeo 2019. 
Additions to the 
portfolio include 
availability of the 
new scanning 
robotic total station 
with an innovative 
construction 

verification workflow; a new 3D construction digital layout 
instrument; heads-up display glasses for total stations; 
and software and field controller enhancements, improving 
functionality for a range of BIM applications and integrations. 
“With our ever-expanding cities and increasing population, the 
need for vertical building construction continues to escalate,” 
said Ian Stilgoe, vice president GeoPositioning Europe, Topcon 
Positioning Group. “We must constantly pursue new technologies 
that accelerate the construction process and deliver never-
before-seen productivity gains. Building quickly is important, 
but it is also key to build correctly and to avoid costly rework. 
Our construction verification and digital layout solutions offer 
contractors newly available capabilities to capture reality and 
analyse directly on site to ensure and document that the project 
is being built according to the BIM model with dimensional 
accuracy.” https://bit.ly/2nighig

trimBLe tO acquire cityWOrks tO exPand digitaL 
asset and inFrastructure management sOLutiOns
Trimble has signed a definitive agreement to acquire privately 
held Azteca Systems LLC (dba ‘Cityworks’), a leading provider 
of enterprise asset management (EAM) software for utilities 
and local government. Cityworks’ solutions address the global 
challenges associated with maintaining and replacing aging utility, 
transportation and public assets and infrastructure.
The transaction is expected to close in the fourth quarter of 
2019, subject to customary closing conditions and expiration 
of the waiting period under the Hart-Scott-Rodino Antitrust 
Improvements Act. Financial terms were not disclosed. 
Cityworks, based in Sandy, Utah, was launched in 1996 and 
provides a powerful and flexible office, cloud and mobile EAM 
software solution that is used by more than 700 utilities and local 
governments. EAM is a key technology and system of record 
relied on by organizations to address a wide range of applications 
in infrastructure development, maintenance and permitting. 
Cityworks is a leader in the mid-sized utility and local government 
market segments in North America and its solutions address 
organizations of all sizes with deployments serving some of the 
largest cities in the US. https://bit.ly/2r3J1uc

 Topcon’s GTL-1000, a combination of 3D scanner 

and integrated total station.

 The GEBCO 2019 Ocean Map. (Courtesy: GEBCO)

 Cityworks software solution.
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A clear vision for 2020

Christmas is barrelling towards 
us, and many of you will have 
already attended some of the 
annual lectures. A key lecture is 
the  annual Christmas lecture to 
be given by David Powell FRICS 
on 28 November. David is a very 
well-known boundary expert and 
his lecture ‘still above ground’ 
promises to be a highlight of 
2019.

Boundaries and neighbour disputes 
have been in the news recently 
with an infamous case involving 

a tiny alleyway https://www.standard.co.uk/news/
uk/neighbours-at-war-labour-peer-s-son-accuses-
former-city-trader-of-land-grab-in-row-over-12inch-
alley-a4261936.html 
The annual neighbour disputes roadshow has been 
popular https://www.rics.org/uk/events/conferences-
seminars/party-walls-boundaries-roadshow/
birmingham/20191120/ and focussed on the new, 
7th edition,  guidance on Party Wall Legislation and 
Procedure. RICS is also collaborating with our legal 
colleagues in the Property Litigation Association (PLA) 
on a new mediation orientated boundaries dispute 
protocol; it has been going well and I hope to have a 
more in-depth update in the next issue of Geomatics 
World.

PROFESSIONAL GROUPS PG2020
Many of you will have noted the updates on the 
ongoing RICS PG2020 initiative within the pages of 
Modus and the RICS Land Journal https://www.rics.
org/uk/surveying-profession/global-professional-
network/professional-groups/. PG2020 is now reaching 
its endgame and the RICS Geomatics Professional 
Group Board will have its last ever meeting in late 
November (with a dissolution date on 31 December). 
RICS has 17 professional groups; these will remain 
in place, but expert member boards will move to 
four (land, which includes geomatics, property, 
construction and valuation) advisory forums. Working 
groups, panels, digital communities and forums will 
remain. Geomatics members can join our new online 
digital forum by sending a quick email to lpowell@
rics.org. A history of RICS land and hydrographic 
surveying (geomatics) can be downloaded at 
https://communities.rics.org/connect.ti/Wikigeo/
view?objectId=41995653.
The last items on the RICS Geo professional group 
board agenda will include the name change to 
geospatial surveying, Geomatics World and how to 
maintain RICS ‘authority’ and membership footprint 
within this sector.
One aspect of PG2020 that we have been 
experimenting with is the concept of ‘leaders forums’. 
Geomatics has held forums on marine and capacity 
with the Geospatial Commission and most recently 
with representatives of the Centre for Digital Built 
Britain CDBB, HS2, Network Rail and other agencies 
focussed on geospatial technology and infrastructure. 
The Geospatial Commission has recently launched 
an initiative on underground assets (NUAR National 
Underground Assets Register) and has put £3.9m 
into two pilot projects, building on existing initiatives 
in Sunderland and London. The pilots are led by the 
Greater London Authority (GLA) in London and the 
Ordnance Survey in the North East of England. The 
Commission has identified three sources of value: 
•	 utility	strike	avoidance	
•	 project	efficiency
•	 data	exchange	efficiency

The pilots will focus on safe digging and efficiency 
use cases and will help test assumptions, develop 
data models and provide open documentation of key 
findings. Findings will be used to inform whether and 
how to proceed with the tender for a regional build 

??
POLICY WATCH by JAMES KAVANAGH

James Kavanagh  

Director of the RICS Land Group

 POLICY WATCH

and national rollout of a National Underground Asset 
Register.
The term to note is ‘strike avoidance’; this is key and 
also allows NUAR to focus on usable asset data rather 
than try to capture everything (those of you with good 
Policy Watch memories will remember the Traffic 
Management Act 2004). More on NUAR at  
https://www.gov.uk/government/news/map-of-
underground-pipes-and-cables-designed-to-save-lives-
and-prevent-major-disruption and we hope to highlight 
this important initiative during London Geospatial Week 
May 2020.

STANDARDS 
As mentioned in the last issue, 2019/20 will be busy 
for geospatial surveying standards within RICS as 
two seminal titles are due for a full review, update and 
release. Digital Imagery 5th edition 2010 is coming on 
well and we expect to go into an open consultation in 
early 2020. GNSS 3rd  edition 2020 Guidance Note 
(GN) has been scoped and is also expected to go into 
expert peer review during early 2020. We hope to have 
both new editions ready for launch at GeoBusiness 
2020. Do look out for the consultation notice(s); it 
is very important that we get as many views and as 
much industry commentary as possible. We will also 
be collaborating with our colleagues at TSA, CICES, 
ICE and RSPsoc during the review process and 
hope to cross endorse both publications. The current 
editions can be found at https://www.rics.org/uk/
upholding-professional-standards/sector-standards/
land/guidelines-for-the-use-of-gnss-in-land-surveying-
and-mapping/ and https://www.rics.org/uk/upholding-
professional-standards/sector-standards/land/vertical-
aerial-photography-and-digital-imagery/
I would also like to draw your attention to two 
upcoming outputs from RICS. Measurement of 
Development Land 1st edition Guidance Note puts 
geospatial surveying at the centre of providing 
appropriate ‘as built’ measured surveys as a product 
of development. Development plans are notorious as 
sources of potential dispute and this new GN seeks 
to set down a measured survey specification for their 
provision (based on the survey accuracy table in 
Measured Surveys 3rd edition, 2014). This new GN 
should be released in 2020 and will be featured in the 
next Geomatics World. Many thanks to those of you 
who responded to the consultation.
We are also on the cusp of releasing a new RICS 
Insight on Blockchain; this new output will highlight 
the benefits and potential risks of blockchain and cut 
through some of the hyperbole that has surrounded 
this new technology. This new Insight is the latest in our 

 Minister Dowden with Heidi Mottram CBE, CEO of Northumbrian 

Water.
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A clear vision for 2020

PROFESSIONAL GROUPS PG2020
Many of you will have noted the updates on the 
ongoing RICS PG2020 initiative within the pages of 
Modus and the RICS Land Journal https://www.rics.
org/uk/surveying-profession/global-professional-
network/professional-groups/. PG2020 is now reaching 
its endgame and the RICS Geomatics Professional 
Group Board will have its last ever meeting in late 
November (with a dissolution date on 31 December). 
RICS has 17 professional groups; these will remain 
in place, but expert member boards will move to 
four (land, which includes geomatics, property, 
construction and valuation) advisory forums. Working 
groups, panels, digital communities and forums will 
remain. Geomatics members can join our new online 
digital forum by sending a quick email to lpowell@
rics.org. A history of RICS land and hydrographic 
surveying (geomatics) can be downloaded at 
https://communities.rics.org/connect.ti/Wikigeo/
view?objectId=41995653.
The last items on the RICS Geo professional group 
board agenda will include the name change to 
geospatial surveying, Geomatics World and how to 
maintain RICS ‘authority’ and membership footprint 
within this sector.
One aspect of PG2020 that we have been 
experimenting with is the concept of ‘leaders forums’. 
Geomatics has held forums on marine and capacity 
with the Geospatial Commission and most recently 
with representatives of the Centre for Digital Built 
Britain CDBB, HS2, Network Rail and other agencies 
focussed on geospatial technology and infrastructure. 
The Geospatial Commission has recently launched 
an initiative on underground assets (NUAR National 
Underground Assets Register) and has put £3.9m 
into two pilot projects, building on existing initiatives 
in Sunderland and London. The pilots are led by the 
Greater London Authority (GLA) in London and the 
Ordnance Survey in the North East of England. The 
Commission has identified three sources of value: 
•	 utility	strike	avoidance	
•	 project	efficiency
•	 data	exchange	efficiency

The pilots will focus on safe digging and efficiency 
use cases and will help test assumptions, develop 
data models and provide open documentation of key 
findings. Findings will be used to inform whether and 
how to proceed with the tender for a regional build 
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is very important that we get as many views and as 
much industry commentary as possible. We will also 
be collaborating with our colleagues at TSA, CICES, 
ICE and RSPsoc during the review process and 
hope to cross endorse both publications. The current 
editions can be found at https://www.rics.org/uk/
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land/guidelines-for-the-use-of-gnss-in-land-surveying-
and-mapping/ and https://www.rics.org/uk/upholding-
professional-standards/sector-standards/land/vertical-
aerial-photography-and-digital-imagery/
I would also like to draw your attention to two 
upcoming outputs from RICS. Measurement of 
Development Land 1st edition Guidance Note puts 
geospatial surveying at the centre of providing 
appropriate ‘as built’ measured surveys as a product 
of development. Development plans are notorious as 
sources of potential dispute and this new GN seeks 
to set down a measured survey specification for their 
provision (based on the survey accuracy table in 
Measured Surveys 3rd edition, 2014). This new GN 
should be released in 2020 and will be featured in the 
next Geomatics World. Many thanks to those of you 
who responded to the consultation.
We are also on the cusp of releasing a new RICS 
Insight on Blockchain; this new output will highlight 
the benefits and potential risks of blockchain and cut 
through some of the hyperbole that has surrounded 
this new technology. This new Insight is the latest in our 

technology series  
https://www.rics.org/uk/news-insight/research/ 
On cross endorsement, we were delighted to have 
Survey Liaison Group (SLG) endorsement of our recent 
RICS insight Drones: applications and compliance for 
surveyors, 1st edition, insight paper https://www.rics.org/
uk/news-insight/research/insights/drones-applications-
and-compliance-for-surveyors/ and also reciprocated with 
endorsement of two new TSA client guides on:
•	 	Survey	Specification	for	the	Provision	of	Architectural	

Services
•	 	Pedestrian	Mobile	Mapping

This is an excellent example of how the SLG works, 
and I should also mention the great work that TSA 
has done on the issue of equipment theft. TSA has 
produced a client guide on this subject and provided 
a range of online resources for survey firms and 
surveyors on how to combat this growing scourge. 
https://www.tsa-uk.org.uk/equipment-theft/
Drones also featured in the October 2019 
Queen’s speech https://www.bbc.co.uk/news/uk-
politics-50016682 with a new Aviation Bill proposed.

ILMS GOES SEISMIC AT CLGE ISTANbUL
The International Land Measurement Standard (ILMS) 
www.ilmsc.org has been gaining quite a bit of traction 
since its launch and ILMS will be undergoing a series of 
‘rolling launches’. One of the major innovations during 
the ILMS process has been the early (pre-consultation) 
translation of the standard into several languages and 
this paid off in Istanbul when the Turkish version was 
launched. ILMS has also been translated into Arabic, 
French, Spanish, German, Russian and of course 
Turkish; we might even do one in Gaelic! The ILMS 
coalition goes from strength to strength with Canada, 
Fiji and Uganda joining up and coalition members 
speaking at various global events. The Turkish launch 
was accompanied by a 5.8 earthquake! 
Delegations visiting RICS in recent months (Ghana, 
Uganda, China and South Africa) have all received 
ILMS documentation.

INTERGEO
A little final piece on the always excellent InterGeo 
2019, held in Stuttgart https://www.intergeo.de/
intergeo-en/. It was its usual gigantic size, with lots to 
take in and think on, but this year I was really struck by 
the advances in AUV (Automated Underwater Vehicles) 
and their integration with above water geospatial data 
capture platforms and sensors. Check out this outfit for 
a bit more of an insight https://www.subdron.com/ into 
an exciting geospatial sector. 
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New Boards, but continuity of standards

This autumn sees the last meeting 
of the Geomatics Professional 
Group Board. Whilst it is the end 
of an era and the end of the Board, 
the Geomatics Professional Group 
shall continue with Board level 
representation now embodied in 
the Land and Resources Group 
Board.

I feel proud to have served on 
the Geomatics Board alongside 
many dedicated and passionate 
members who have, over the 
years, represented, promoted and 
enthused about good practice 
across the range of sectors in the 
division, making it an inspiring 

and even exciting experience.  Although technology 
changes and develops, our core areas of land 
surveying, hydrographic surveying, Building Information 
Modelling, Remote Sensing, Utilities and Construction 
Surveying as well as associated environmental, 
valuation, cadastre and telecommunications have 
all progressed and are often empowered through 
the use of new technologies. The introduction and 
adoption of our Guides and Standards maintains an 
influence which has been broad and wide ranging. 
Developing numerous guides and advice notes 
through collaboration across national associations and 
international NGO’s such as the International Federation 
of Surveyors (FIG), the World Bank and UN bodies has 

been a key element and I believe an area that we, as 
the RICS, shall continue to develop and promote.

Collaboration is an ongoing theme for many events this 
year. The voyage of Magellan, although tragic for our 
hero, was ultimately a success through his collaboration 
with Juan Sebastián Elcano, who completed the 
circumnavigation. The recent games in the final stages 
of the Rugby World Cup in Japan demonstrated the 
importance of teamwork and cooperation and a prime 
example of just how important every member is. Looking 
forward, just as the Agonic line continues to wander 
westwards in some never-ending way, my hope is that 
our profession will continue to move ahead and improve, 
in keeping with the Kaizen philosophy. 

The new RICS Land and Resources Group has a 
wider remit than its predecessor, but will still require 
a clear and strong spatial data strategy. The future 
in a digital and technologically innovative world will 
definitely need good knowledge and awareness of our 
environment, landscape, urban areas, seas, oceans 
and all things with a location. It promises to be an 
exciting and rewarding period, despite the challenges 
and unknowns that might throw up some disruption 
occasionally. It is exciting and definitely never boring! 

GEOMATICS PGB CHAIR By GORDON JOHNSTON

OBITUARIES

Gordon Johnston 

Chair of the RICS Geomatics 

Professional Group. 

Bert Palmer 1929 - 2019
We were sad to learn of the passing of Bert Palmer, former chairman and honorary secretary of the 
Chartered Institution of Civil Engineering Surveyors. He died in his 90th year, a good right (angled) number 
for a surveyor. Bert, often affectionately referred to as “Bert Bert” on account of his two first names being so 
easily abbreviated, was one of surveying’s great characters whose working life spanned enormous change 
in survey practice. He began his working life as a boy soldier before working on mapping projects in East 
Africa, where he seemed to be regularly stung by scorpions, and eventually returning to spend 30 years with 
Wimpey. Bert claimed to be one of the last to have measured a base line using invar bars in suspension, 
with all the tedium that entailed of checking temperatures and umbrellas to protect from the African sun. As 
ICES honorary secretary he was instrumental in achieving a Royal Charter for the Institution. 

Gordon welcomes your comments and thoughts 
so please email to the following address  
geochair.rics@gmail.com. 
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By AlAn MAnsell TSA NEWS

The portfolio of specialist short courses at the 
survey school is growing, with three new areas of 
study now on offer and more planned for 2020.

Commencing in December, ‘Beyond wellies and 
waders’ is a two-day Hydrographic survey (Inland) 
Course, designed to boost learners’ understanding of 
the inland waters hydrographic process and delivery. 

The course content introduces the core values and 
basic principles of Hydrographic Surveying, with the 
emphasis on inland waters and the Environment Agency 
National Standard Technical Specifications for Surveying 
Services. 

Revit for Geomatic surveyors is a two-day course, 
run in association with GCF Design Limited, and 
covering the fundamentals of Revit in relation to reality 
capture and measured survey modelling.  

The course takes students from project setup through 
to generating 2D and 3D deliverables from reality 
capture or measured survey data. Taking captured 
data, either from laser scanning or measured survey, 
the course explains how a surveyor works with Revit 
to generate, annotate and present 2D outputs and 3D 
models.

A three-day Gnss Course offers a combination of 
background information and hands-on experience using 
a variety of functions presented by GNSS technology.

??

>

The material is presented using 
a combination of Power Point 
presentation, discussions and 
practical workshops to capture the 
individual learning preferences of the 
participants. 

Survey School Manager, Alan 
Mansell said, “The Survey School is 
always looking to improve and add 
to its portfolio of specialist Survey 
courses. The new courses have been 
developed as a result of listening and 
communicating with TSA members.  
I welcome feedback, comment and 
proposals for future courses and my door is always 
open.”

Alan Mansell indicated that the School is looking to 
further develop its Underground Utility Mapping Course 
with the addition of advanced GPR and GPR post-
processing of data training.    

To contact Alan Mansell about proposals for short 
courses or to view the facilities at the School in 
Worcester, contact manager@surveyschool.org.uk. 

Costs on all courses are heavily discounted for TSA 
Members. For full details of all the courses visit the 
School website http://www.surveyschool.org.uk/ 

The survey school delivers three  
new courses for Autumn 2019

Alan Mansell

Permanent manager of the Survey School

 Revit for Geomatics Surveyors – study over two days. Photo by Spatial Dimensions.  Hydrographic Survey – one of three new short courses at The Survey 

School. (Courtesy: Storm Geomatics)
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NZ’s changing place names and the lure of Arabia

Faced with a couple of 
hours to kill recently, 
Undercurrents settled down 
to read the latest edition 
of the Royal Geographical 
Society’s flagship magazine, 
Geographical. And what a 
cracking read it is. Articles 
cover the future for oil-
rich states in the Middle 
East through a series of 
cartograms. There’s a look at 
how the hitherto run-down 
coastal town of Margate has 
reinvented itself as a cultural 
centre; a detailed article on 
unstable Guinea-Bissau and a 

spotlight feature on New Zealand.

Aotearoa, to give the country its Maori name, is going 
through a period of introspection over its past and is 
reviewing place names. In 1769, when James Cook 
and the Endeavour sailed into what they named Poverty 
Bay, the crew misunderstood the local tribe’s greetings. 
The result was a violent confrontation that left local Ngati 
Oneone tribe leader Te Maro dead. Fortunately, Cook’s 
party included Tupaia, the Tahitian Navigator (see also 
Undercurrents Jan/Feb 2019), who was able to calm 
things by getting a nose touching greeting going. Alas, 
things went downhill again and a Haka was misinterpreted 
with further shots fired before the Endeavour left.

Fast forward to 1969 and the 200th anniversary of 
the first contact when the islands celebrated Cook’s 
visit with carnival floats, stamps and other icons of 
its colonial past. Move forward another 50 years 
and things are very different. Maori people are keen 
to recapture their heritage, especially through place 
names. The New Zealand Geographic Board (NZGB) 
conducts regular consultations over cartographical 
name changes and in some cases, such as Poverty 
Bay, agrees joint names. Cook’s landing spot is now 
also known as Turanganui-a-Kiwa, after the Polynesian 
traveller Kiwa, regarded as the Maori’s great ancestor 
and reputed to have first discovered the islands.

THE SPELL OF ARABIA
The RGS continues its autumn programme of 
lectures. In addition to the evening programme, 

there are afternoon sessions on specialist subjects. 
Undercurrents attended one on The spell of Arabia 
by Alexander Maitland. Introducing the speaker, an 
RGS official gave the customary instructions regarding 
the fire alarm and then proceeded to warn us they 
were also likely to be testing the anti-intruder alarm. 
I couldn’t help drifting back to Fawlty Towers and 
the scene where Basil announces a fire drill, and the 
kitchen really does catch fire. Chaos ensues. It’s a 
comedy classic.

Back to our lecturer. Accompanied by readings from 
the classic Arabian Sands, his presentation was 
about Wilfred Thesiger, who crossed Saudi Arabia’s 
Rub’ al Khali (the Empty Quarter) between 1945 and 
1950. The draw of the desert can be similar to that 
of Antarctica or high mountain peaks. For Thesiger, it 
was not so much the journey but the companionship 
he experienced from his Bedu guides, whom he never 
regarded as servants. Beginning his journey from 
Oman, the local Beit Khaffir guides accepted him 
because he was of the same tribe as his predecessor 
Bertram Thomas, who made a similar journey in the 
1930s, whilst political agent to the Sultan of Oman.

Thesiger was born in 1910 in Addis Ababa in Abyssinia, 
now Ethiopia. His father was the consul-general there. 
Before heading home for Eton and Oxford, he witnessed 
the splendour of Haile Selassie’s coronation. A trip to the 
Sudan cemented his love for the heat, smell, dust and 
animals, even in the dangerous country of the Danakil, 
whose rites of passage for a young man included the 
removal of an opponent’s testicles as trophies.

Maitland’s presentation was illustrated by some of 
Thesiger’s outstanding photographs, taken with his 
Leica camera and applying compositional skills he 
learnt from fellow traveller and author Freya Stark. 
Responding to a question about Thesiger’s medical 
skills, Maitland explained that he had taken a course in 
basic medicine in anticipation of the many and varied 
ailments which the tribesmen would bring to him. 
There is a diary entry: “Circumcised a small boy before 
breakfast”. On that note we shall move on.

DEEP DIVE FOR PRESIDENT
A spectacular and inspiring evening lecture was a 
reminder of how little of the ocean has been charted. 
We heard a team from Nekton (a not-for-profit research 
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foundation) give a unique video presentation on a dive 
off the Seychelles, which included a trip to the depths 
for the islands’ President aboard a two-man ROV. An 
added honour was the presence in the RGS audience 
that evening of the President, Dany Faure. Check it out 
on YouTube for some brilliant video.

BOUNDARy BULL’S EyE
Boundary disputes are invariably about poor 
neighbourliness. Reader Martin Rickman draws our 
attention to a report in The Times of a bull named Ozzy, 
who escaped his owner’s land to reach a field of cows 
next door. The inevitable took place and Ozzy had his 
way with a fine pedigree herd, now impregnated with 
a cross-breed. The case came to court with the herd’s 
owners claiming substantial damages. However, it 
emerged that the fault lay with them as they had not 
maintained their fence and had already been in dispute 
with Ozzy’s owners; their case was lost.

MISCELLANy
An interesting footnote to the Undercurrents’ 
comments about batteries in the last edition. A key 
figure in the history of the development of lithium 
ion batteries was recently awarded a Nobel Prize for 
Chemistry. Stanley Whittingham, a British-American 
chemist, is regarded as the founding father of 
rechargeable lithium ion batteries. He is currently a 
professor of chemistry and director of both the Institute 
for Materials Research and the Materials Science and 
Engineering programme at Binghamton University, part 
of the State University of New York. What a difference 
he made for surveyors.

As we write, England has just defeated the fearsome All 
Blacks and earned a place in the Rugby World Cup Final 
against South Africa. Way back, a very good engineering 
surveyor chum played for Bishops Stortford Rugby Club. 
The All Blacks were on tour and a scratch team was put 
together including my chum, Pat Turner. The ensuing 
match saw Pat not only score a try against the New 
Zealanders, but also managed to bring down captain 
W.J. Whineray, later Sir Wilson Whineray (1935-2012). 
There can’t be many surveyors who’ve scored a try 
against New Zealand even if the All Blacks won 45 – 5.

IT MAKES yER ‘FINK!
Undercurrents received one of those Internet round 
robins listing a host of adverts from the 1920s and 30s. 
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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
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off the Seychelles, which included a trip to the depths 
for the islands’ President aboard a two-man ROV. An 
added honour was the presence in the RGS audience 
that evening of the President, Dany Faure. Check it out 
on YouTube for some brilliant video.

BOUNDARy BULL’S EyE
Boundary disputes are invariably about poor 
neighbourliness. Reader Martin Rickman draws our 
attention to a report in The Times of a bull named Ozzy, 
who escaped his owner’s land to reach a field of cows 
next door. The inevitable took place and Ozzy had his 
way with a fine pedigree herd, now impregnated with 
a cross-breed. The case came to court with the herd’s 
owners claiming substantial damages. However, it 
emerged that the fault lay with them as they had not 
maintained their fence and had already been in dispute 
with Ozzy’s owners; their case was lost.

MISCELLANy
An interesting footnote to the Undercurrents’ 
comments about batteries in the last edition. A key 
figure in the history of the development of lithium 
ion batteries was recently awarded a Nobel Prize for 
Chemistry. Stanley Whittingham, a British-American 
chemist, is regarded as the founding father of 
rechargeable lithium ion batteries. He is currently a 
professor of chemistry and director of both the Institute 
for Materials Research and the Materials Science and 
Engineering programme at Binghamton University, part 
of the State University of New York. What a difference 
he made for surveyors.

As we write, England has just defeated the fearsome All 
Blacks and earned a place in the Rugby World Cup Final 
against South Africa. Way back, a very good engineering 
surveyor chum played for Bishops Stortford Rugby Club. 
The All Blacks were on tour and a scratch team was put 
together including my chum, Pat Turner. The ensuing 
match saw Pat not only score a try against the New 
Zealanders, but also managed to bring down captain 
W.J. Whineray, later Sir Wilson Whineray (1935-2012). 
There can’t be many surveyors who’ve scored a try 
against New Zealand even if the All Blacks won 45 – 5.

IT MAKES yER ‘FINK!
Undercurrents received one of those Internet round 
robins listing a host of adverts from the 1920s and 30s. 

We particularly liked one that explained how to talk 
on the telephone. If only such useful instruction was 
given today to those noisy folk who blare into the ether, 
oblivious of those around them.

Another advert wanted: “Young skinny, wiry fellows 
not over 18. Must be expert riders, willing to risk death 
daily. Orphans preferred. Wages $25 per week.”

Yet another indicates how times have changed. An 
advert urges “Respectfully tell the ladies to get plump 
with Professor Williams’ famed fat-ten-U-foods”. 
Seems the fuller figure was very much appreciated 
back in 1891.

My mind is like an Internet browser. 19 tabs are open, 3 
of them are frozen and I have no idea where the music 
is coming from. 

14-15_undercurrents.indd   15 13-11-19   16:37



November / December 2019 16

GNSS by HUIbERT-JAN LEKKERKERK

Past, Present  
and Future of Positioning
Satellite surveying… are there any industry professionals out there not using it on (almost) 
a daily basis? Over the last 30 years, GNSS has become the main positioning instrument 
for most applications. Of course, there are still some exceptions where correct (relative) 
positioning is needed and dedicated optical systems such as a total station or level 
instrument are used, but even these are often set up over control points determined using 
GNSS techniques. This article investigates the developments in GNSS over the last decade 
and attempts to predict the future.

Around a decade ago, a review of 
GNSS systems would have entailed 
two types of systems. The most 
prevalent was the high-end RTK 
unit costing over £20,000, and the 
second type was the handheld GIS 
data collector. The main difference 
between them was their accuracy – 
centimetre versus (deci)metre level 
– and their antenna. The high-end 
systems all had a large antenna with 
an integrated receiver and separate 
controller that you had to mount on 
your survey pole, whereas the GIS 
types had a (small) patch antenna, 
receiver and controller integrated 
into a single unit. The only other 
type of system one could have were 
the machine control units for the 
construction industry; these were 
based on the same technology as 
the high-end RTK units.

APPLICATIONS
All the above instruments are still 
used today. The high-end RTK 
system still looks the same but has 
come down in price. And, where the 
standard setup in the past would be 
two units connected by UHF radio, 
most brands now offer that just as 
a choice. The main connectivity 
comes from mobile data networks 
with corrections sent over the 
internet. Rather than supplying a 

similar unit as a base station, most 
manufacturers now offer what they 
call a network receiver capable of 
transmitting (and receiving) network 
corrections (Figure 1).

Another major development in GNSS 
receivers over the last few years 
is the integration of an ‘electronic’ 
bubble in the pole (Figure 2). 
Whereas in the past the pole had to 
be kept exactly upright for a correct 
position (and height) measurement, 
the modern receiver now has an 
integrated roll and pitch sensor like 
those in a smartphone. Using the 
readings from the sensor (and the 
antenna height), the position of the 
antenna is corrected towards the 
ground point up to an angle of 30 
degrees. Based on this additional 

information, it is possible to hold 
the pole at an angle and still obtain 
the correct position and height 
information. This not only makes 
accurate measurements easier; it 
also allows the surveyor to measure 
otherwise inaccessible points by 
positioning the pole at an angle.

Taking the use of freely available 
satellite-based augmentation 
system (SBAS) corrections and 
post-processing of earlier GIS data 
collectors a step further, this type 
of receiver is nowadays capable 
of receiving RTK corrections 
as standard, thus allowing the 
collection of GIS data to centimetre 
level rather than metre level. Also, 
GIS receivers increasingly no longer 
have an integrated controller but rely 

on any Bluetooth connected device 
such as an Android smartphone 
instead (Figure 3). 

In addition to the receivers 
mentioned above, there are a 
multitude of small black-box RTK 
receivers designed specifically for 
use on unmanned aerial vehicles 
(UAVs or ‘drones’) or for machine 
control (Figure 4). Often these have 
a large integrated memory allowing 
them to (also) store raw data for 
post-processing, giving even more 
accurate positions.

GNSS CONSTELLATIONS
About ten years ago, GNSS life was 
simple for the end user: it was pretty 
much GPS or nothing. Glonass, the 
Russian GPS equivalent (and the 
first to reach operational capability 
in the early 1990s), had deteriorated 
due to the economic crisis at the 
end of the 1990s. Glonass was 
revived a few years later, getting 
back to full operation about five 
years ago.

At the same time, although we all 
used GPS, another system was 
becoming ‘the talk of the town’: 
Europe’s Galileo. Set up as a public-
private partnership in the early 21st 
century, it was reshaped into a  Figure 1: Networked continuously operating reference station (CORS). (Courtesy: Satlab)

 Figure 2: Tilt-enabled high-end land survey RTK receiver. (Courtesy: ComNavTech)

Evolution or Revolution?

16-17-18-19_gnssreceiver.indd   16 13-11-19   15:43



November / December 2019 17

GNSSGNSS by HUIbERT-JAN LEKKERKERK

Past, Present  
and Future of Positioning

on any Bluetooth connected device 
such as an Android smartphone 
instead (Figure 3). 

In addition to the receivers 
mentioned above, there are a 
multitude of small black-box RTK 
receivers designed specifically for 
use on unmanned aerial vehicles 
(UAVs or ‘drones’) or for machine 
control (Figure 4). Often these have 
a large integrated memory allowing 
them to (also) store raw data for 
post-processing, giving even more 
accurate positions.

GNSS CONSTELLATIONS
About ten years ago, GNSS life was 
simple for the end user: it was pretty 
much GPS or nothing. Glonass, the 
Russian GPS equivalent (and the 
first to reach operational capability 
in the early 1990s), had deteriorated 
due to the economic crisis at the 
end of the 1990s. Glonass was 
revived a few years later, getting 
back to full operation about five 
years ago.

At the same time, although we all 
used GPS, another system was 
becoming ‘the talk of the town’: 
Europe’s Galileo. Set up as a public-
private partnership in the early 21st 
century, it was reshaped into a 

government-only (but still civilian) 
system. Although Galileo is not 
expected to reach full operational 
capability until sometime in 2020, 
the reception of Galileo signals 
already benefits positioning quality.

Last but not least, seemingly out 
of nowhere, has come BeiDou, 
the Chinese GNSS. It was initially 
set up as a regional system, 
but the Chinese were quick to 
start launching satellites. With 
23 satellites in orbit (of which a 
considerable number are indeed 
regional), there is now full capability 
over central Asia and initial 
capability in the rest of the world. 
In other words, for those using 
their receivers in central Asia, it 
is worthwhile to ensure that their 
system also has BeiDou reception.

SySTEM DEVELOPMENTS
But it is not just the number of 
satellite systems that have increased 
from 1.5 GNSS to over four GNSS 
in the last ten years; developments 
within the systems have also taken 
place. On 24 December 2018, 
almost five years after the original 
plan, the first GPS-III satellite 
capable of new (and more accurate) 
positioning signals was launched. 
In 2020, the first launch of Glonass 

 Figure 2: Tilt-enabled high-end land survey RTK receiver. (Courtesy: ComNavTech)  Figure 3: Bluetooth receiver for mobile device connection – Note: 

Apple devices not to scale. (Courtesy: SxBlue GPS)

satellites with a full range of so-
called CDMA signals is expected 
to bring the system onto the same 
signal basis as the other GNSS.

Whereas ten years ago a 
receiver with 80 channels would 
be considered technologically 
advanced, a modern receiver needs 
over 500 channels in order to 
optimally support all the signals from 
the four current GNSSs (Figure 5).  
After all, a single signal from a 
single frequency on a single satellite 
in a single GNSS accounts for a 
single channel in a GNSS receiver, 
and each GNSS has between 25 
and 30 satellites in space, each 
broadcasting two to three signals on 
around three frequencies.

CORRECTION SIGNALS  
AND ACCURACy
Merely receiving signals from the 
four GNSSs does not give the 
professional user the required 
accuracy. Standard positioning 
from any of the four GNSSs alone 
(or combined) is at the metre level. 
However, for any modern job, 
sub-metre accuracy is a common 
requirement. To achieve this higher 
accuracy, correction signals are 
needed. The most usual types of 
correction signals are the free-to-

??
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air SBAS such as the American 
WAAS or the European EGNOS. 
These signals, which are broadcast 
in many parts of the world from 
the various SBAS systems, can 
be received by all GNSS receivers, 
whether they are professional ones 
or inside a smartphone. SBAS 
corrections make it possible to 
achieve an accuracy of around one 
metre.

For those needing better accuracy, 
the standard correction signal to 
go to is real-time kinematic (RTK 
dGNSS or RTK). As a standard, all 
professional RTK receivers can run 
RTK GPS, whilst most of them also 
support RTK Glonass corrections. 
No receivers currently offer more 
than joint GPS and Glonass RTK 

solutions, but manufacturers are 
looking into the addition of Beidou 
besides GPS and Glonass in the 
RTK solution. But even with ‘just’ 
two GNSS constellations being 
used in the RTK solution, the current 
accuracy is less than 1cm + 1ppm 
(68%) horizontal and 1.5cm + 1ppm 
(68%) vertical for most RTK-capable 
receivers. And with the modern 
network-type RTK, the 15km range 
limit of the early days with a single 
base RTK, has been replaced by 
the requirement to be within the 
virtual network and have internet 
connectivity. 

The use of precise point positioning 
(PPP) is new to the land survey 
industry, but has been common in 
the offshore surveying community 

for many years. With this 
technology, accuracies horizontal 
and vertical of sub-decimetre to 
the decimetre level are achievable 
at considerable distances from 
the base stations. Rather than 
SBAS and RTK (where the base 
stations are used for computing 
differential corrections), in PPP 
the base stations are used to find 
accurate corrections to the raw 
satellite position information. The 
roving receiver uses this information 
to compute an improved position, 
giving a first ‘convergence’ time 
of around 20 minutes. As the PPP 
correction signals are proprietary, 
not all receivers can use PPP 
correction signals (Figure 6). All 
PPP solution providers provide GPS 
corrections and some also work 
with a combination of the other 
available GNSSs.

ANTI-JAMMING  
AND ANTI-SPOOFING
Whereas a decade ago GNSS was 
mainly a professional tool, apart 
from perhaps being an expensive 
consumer accessory for in-vehicle 
navigation, it is now integrated into 
many applications – principally as 
a positioning system, but also as 
an accurate basis for timing. With 
‘autonomous’ being the buzzword 
in the navigation industry, the 
reliance on both accurate and 
reliable positioning is increasing by 
the day. Where reliable positioning 

is needed, the challenge is not 
only to tackle weak satellite or 
correction reception, but also to 
avoid interference. After all, in view 
of the rising number of autonomous 
cars, drones and even ships, a 
GNSS outage anywhere could 
quickly lead to all sorts of potentially 
serious issues. It is relatively easy 
to ‘jam’ GNSS signals (causing 
loss of signal) because the signals 
are weak. This is not always 
intentional. A few years ago, a 
legal argument was fought out in 
the USA between LightSquared 
and the American GPS community 
over LightSquared’s proposed 
transmission network due to its 
interference risk. This illustrates 
the concern about GPS jamming. 
In the end, LightSquared went 
bankrupt (and was recently refloated 
as Ligado with a GPS-friendly 
solution). Even more potentially 
dangerous is what is known as 
‘spoofing’, in which the original 
signal is intentionally replaced by a 
stronger incorrect signal. Tests have 
shown that if this is done subtly, 
many receivers and applications will 
start to follow the incorrect signals, 
which could ultimately cause ships 
or aircraft to collide or military 
troops to be directed off course. To 
counteract these effects, industry-
leading manufacturers such as 

GNSS

 Figure 4: Miniaturized RTK receiver for UAV use. (Courtesy: Tersus GNSS)

 Figure 5: Modern receiver capable of receiving 572 channels. (Courtesy: Geo-Fennel)  Figure 7: Anti-jamming GPS L1 and L2 antenna. (Courtesy: Novatel)
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is needed, the challenge is not 
only to tackle weak satellite or 
correction reception, but also to 
avoid interference. After all, in view 
of the rising number of autonomous 
cars, drones and even ships, a 
GNSS outage anywhere could 
quickly lead to all sorts of potentially 
serious issues. It is relatively easy 
to ‘jam’ GNSS signals (causing 
loss of signal) because the signals 
are weak. This is not always 
intentional. A few years ago, a 
legal argument was fought out in 
the USA between LightSquared 
and the American GPS community 
over LightSquared’s proposed 
transmission network due to its 
interference risk. This illustrates 
the concern about GPS jamming. 
In the end, LightSquared went 
bankrupt (and was recently refl oated 
as Ligado with a GPS-friendly 
solution). Even more potentially 
dangerous is what is known as 
‘spoofi ng’, in which the original 
signal is intentionally replaced by a 
stronger incorrect signal. Tests have 
shown that if this is done subtly, 
many receivers and applications will 
start to follow the incorrect signals, 
which could ultimately cause ships 
or aircraft to collide or military 
troops to be directed off course. To 
counteract these effects, industry-
leading manufacturers such as 

NovAtel are not only researching 
anti-jamming and anti-spoofi ng 
solutions but are also introducing 
new antennas that are more 
resistant to jamming (Figure 7).

INTO THE FUTURE
Technology has clearly progressed 
over the past ten years. The 
main change has been from just 
one fully operational GNSS (i.e. 
GPS) towards four (almost) fully 
operational systems today. But 
other improvements have also 
been made. As a result, we will 
see receivers with more channels 
appearing in the market. For the 
next decade, no radical changes are 
foreseen. The greatest change will 
be that of Glonass moving from the 
current FDMA signal structure to a 
CDMA structure interoperable with 
the other GNSSs.

On the technical side, receivers 
have changed too and – even 
more importantly – accuracy has 
been improved across the board, 
with RTK becoming the standard. 
Over the next decade, we will see 
new systems bridging the gap 
between RTK and PPP, allowing 
sub-decimetre-level positioning 
anywhere in the world and reducing 
initialization times from the current 
20 minutes to a couple of minutes 

for the fi rst start and to mere 
seconds after a loss of signal. One 
of the other changes that is hoped 
for is the introduction of the Galileo 
Commercial Service, not only as a 
free-of-charge PPP alternative but, 
perhaps more importantly, as a 
standard to facilitate interoperability 
of the current PPP solution 
providers’ PPP signals with any 
GNSS receiver. Lastly, we will see 
anti-jamming and anti-spoofi ng 
solutions becoming more available, 
with price levels coming down to 
the current levels of ‘standard’ 
equipment. 

This article was originally published in 

GIM International Business Guide, 2019.

GNSSGNSS

 Figure 6: Mobile receiver capable of 

PPP positioning using Atlas corrections. 

(Courtesy: Hemisphere GNSS)

 Figure 7: Anti-jamming GPS L1 and L2 antenna. (Courtesy: Novatel)
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UAVs by KATy bARbIER-GREENLAND

How Can Establishing  
a UAV Fleet Help  
Your Business Take off?
Imagine flying to the most desolate and inaccessible regions, taking ultra-high-quality 
images and downloading them in real time, all from the comfort of your office. As 
Geomatics World has shown in numerous case studies over the past years, this is no longer 
a pipe dream; nowadays, lightweight, high-performance unmanned aerial vehicles (UAVs or 
‘drones’) can collect an extraordinary amount of data, offering greater accuracy and more 
precision than satellite imagery. UAVs are increasingly becoming the solution of choice 
and have indeed proven to be a disruptive force across a multitude of industries in the past 
decade, including the geospatial surveying profession. but will drones really provide all the 
answers to your mapping challenges? GIM International interviewed five pioneers in the 
field to take us beyond the hype, explaining the lessons they have learned from the frontline 
and sharing their insights on the best ways to introduce UAVs into your business model.

WHAT TyPE OF WORK  
CAN UAVS bE USED FOR?
UAVs can serve mapping and 
surveying professionals in a broad 
variety of ways. They are useful 
to collect spatial data like volume 
numbers as well as for a suite 

of other end products such as 
orthophotos, detailed elevation 
models, contour lines, 3D PDFs 
or special plans with cut-and-fill 
areas. They can also be used for 
projects such as those involving 
land subdivision, terrain inspection 

for construction and signalling 
terrain borders. In the UK Andrew 
Griffiths, founder of Droneflight, 
uses “the senseFly eBee for survey 
work, and a variety of multi-rotor 
drones for survey and inspection 
including Aerialtronics’ Zenith, 
Parrot Bluegrass, DJI M210 and 
the Flyability Elios”. These devices 
have proven critical to the success 
of a number of large infrastructure 
and development projects including 
tunnelling, quarries, rail, highways 
and waste disposal. UAVs have 
been used to collect data, but also 
to provide clients with “a better 
understanding of project progress”. 
At Lerch Weber SA in Switzerland, a 
seven-strong team uses drones for 
volume calculation and orthophoto 
purposes, whilst SRDP Consulting 
Inc, a Philippines-based enterprise, 
also uses drones for infrastructure 
inspection work as well as 
topographic mapping. Tom Wren, 
UAV manager at Plowman Craven, 
deploys drones for surveying, 
inspections and building information 

modelling (BIM), declaring that 
“UAVs are a real game-changer,” 
offering more efficiency and a wider 
range of business opportunities. 

WHy SHOULD yOU CONSIDER 
INCORPORATING UAVS INTO 
yOUR bUSINESS MODEL? 
UAVs are ideal for projects that 
require a high degree of rigour and 
detail, since they have the capacity 
to map individual locations or 
macrostructures/terrains with great 
precision. Since UAVs can obtain 
high-resolution photographs, they 
make metric orthophotography, 
vectoral mapping schemes and 
detailed cartography including 
hydrographic and topographic 
maps possible. UAVs are relatively 
small-scale pieces of equipment 
and can fly very close to the 
ground in comparison with manned 
aircraft. They are nimble, agile 
and manoeuvrable, capable of 
hovering and of accessing spaces 
that are too difficult, hazardous or 
unsafe for people to reach, which 
enables observation and recording 
in previously inaccessible areas. In 
rail projects, for example, surveys 
are ideally “conducted with no 
personnel on the tracks and no 
need for track closures, and in as 
short a time as possible to minimize 
disruption”, making drones the 
perfect solution for such projects 
at Plowman Craven. Using UAVs 
can significantly reduce danger to 
people and damage to equipment, 

as well as minimizing disruption 
in the target environment, thus 
keeping the overall risk to projects 
low. 

UAVS:  
SAVING TIME AND  MONEy 
The cost-saving aspect of using 
drones is appealing to a lot of 

 Andrew Griffiths explained us that his team at Droneflight undertook multiple evaluation 

exercises of real-world jobs to gain a complete understanding of the potential of the 

equipment, investing heavily in their drone pilots.

It is important to consider the 
limitations of drones.

Best Practices in Drone Mapping
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modelling (BIM), declaring that 
“UAVs are a real game-changer,” 
offering more efficiency and a wider 
range of business opportunities. 

WHy SHOULD yOU CONSIDER 
INCORPORATING UAVS INTO 
yOUR bUSINESS MODEL? 
UAVs are ideal for projects that 
require a high degree of rigour and 
detail, since they have the capacity 
to map individual locations or 
macrostructures/terrains with great 
precision. Since UAVs can obtain 
high-resolution photographs, they 
make metric orthophotography, 
vectoral mapping schemes and 
detailed cartography including 
hydrographic and topographic 
maps possible. UAVs are relatively 
small-scale pieces of equipment 
and can fly very close to the 
ground in comparison with manned 
aircraft. They are nimble, agile 
and manoeuvrable, capable of 
hovering and of accessing spaces 
that are too difficult, hazardous or 
unsafe for people to reach, which 
enables observation and recording 
in previously inaccessible areas. In 
rail projects, for example, surveys 
are ideally “conducted with no 
personnel on the tracks and no 
need for track closures, and in as 
short a time as possible to minimize 
disruption”, making drones the 
perfect solution for such projects 
at Plowman Craven. Using UAVs 
can significantly reduce danger to 
people and damage to equipment, 

as well as minimizing disruption 
in the target environment, thus 
keeping the overall risk to projects 
low. 

UAVS:  
SAVING TIME AND  MONEy 
The cost-saving aspect of using 
drones is appealing to a lot of 

businesses, considering that even 
the most sophisticated drones cost 
significantly less than a helicopter 
or small aircraft. Whilst the initial 
outlay for a new UAV fleet and 

associated hardware, software 
and training might be significant, 
ultimately it could prove more cost 
effective, giving your company an 
advantage. Armin Weber of Lerch 
Weber SA found that conducting 
gravel pit surveys conventionally in 
the past was less economical and 
the business lost clients, whereas 

“with drones, we could be very 
competitive and we won back some 
of our clients; now, we have even 
more than before”. All the experts 
interviewed agreed that investing 
in drones has been valuable, with 
Plowman Craven’s Tom Wren 
stating that his company wins “a lot 
of projects because of the breadth 
of deliverables and the timeframes 
we can deliver in. So from that 
point of view, [our] investment is 
constantly being paid back”.

Weber explains some of the 
efficiencies enabled by drones: 
“In the past, our fieldwork flow 
included the setup of the ground 
control points. It was always very 
time-consuming. Today more and >

 Jakub Karas with the UAV, just before take-off for a survey of the Erdenet Mine in the north 

of Mongolia. 

It is important to consider the 
limitations of drones.

Best Practices in Drone Mapping
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more drones are RTK/PPK capable, 
[which] reduces the need of ground 
control points dramatically”. UAVs 
can be as steady as ground 
survey tools, saving time spent 
re-measuring due to human error. 
Drones can be deployed more 
quickly than organizing a helicopter 
or aeroplane flight, whether your 
own or contracting someone to  
do it, plus regularly flown routes 
can be automated. Hence, UAVs 
present a clear opportunity for 
surveying enterprises to save time 
and money.

STARTING CAN bE  
THE  HARDEST PART
Weber cautions to “be aware  
that not everything works right 
away”. It is important to be open 
to the idea of testing and refining, 
considering that the perfect setup 
might take time, but it is certainly 
worth pursuing. Griffiths agrees, 
suggesting that businesses start 
small, obtaining “a cost-effective 
drone that can be used for training 
and experimentation initially”, and 
then using this process to increase 
knowledge and start to gain exper-
tise.

When considering UAV fleet 
size, Weber suggests numerous 
factors that must be taken into 
consideration, including: 
•	 	Mission	size:	large	or	small?	Is	

there	a	single	point	of	interest?	
•	 	Could	it	be	worth	flying	several	

drones simultaneously to reduce 
operation	time?

•	 	What	about	a	spare	drone	in	case	
of	a	failure?	

•	 	What	meteorological	occurrences	
need to be taken into account 
(e.g. like wind, rain or cold 
weather)?

Jakub Karas, director of UAS at 
UpVision, and Joel Ferrer Cruz, 
president of SRDP Consulting, both 
warn that having a backup drone 
is essential; purchasing at least 
two of each type will ensure the 
business is covered should there 
be complications. Cruz notes that 
“rotary drones are ideal for mapping 
areas that have limited space, while 
fixed wings are more suitable for 
larger areas”. He recommends 
leaning towards reliable rotary 
drones to begin with, as they tend 
to cost less. Depending on the 
scope of planned work, Karas 

would establish a small fleet with a 
multicopter that has the possibility of 
changing sensors, a VTOL (vertical 
take-off or landing) and a smaller 
drone such as a Phantom 4 Pro. 
When selecting equipment, it makes 
sense to avoid drone systems that 
are unproven or not well reviewed 
within the industry.

Alternatively you could rent a drone 
to test it out first, or outsource 
some drone work to gain a better 
understanding of a drone before 
investing in it yourself. “Seeing a 
competent practitioner working with 
it, and being able to work with them, 
is an invaluable qualification tool,” 
says Griffiths. The more practical 
and thorough your understanding is, 
the better your investment is likely to 
be: “Take small steps and validate 
the benefits” is his expert advice. 
The other experts agree, with Wren 
suggesting that commissioning an 
experienced consultant to set up 
your systems is beneficial.

HOW TO CHOOSE  
WHICH UAV TO INCORPORATE 
INTO yOUR bUSINESS MODEL 
All five experts agree that it is 
absolutely critical to do a lot of your 
own research rather than accepting 
vendor promises at face value. 
Griffiths emphasizes that a vendor 
demonstration is never enough to 
gain true insight into the real-world 
limitations of a drone. Cruz says 
he talks to multiple manufacturers 
directly to get to know and 
compare their products, including 
by attending international expos 
which he sees as a way of staying 
updated on the latest trends and 
developments. Weber recommends 
relying upon established products 
and asking experienced users 
for their insights; drone user 
groups can help with feedback 
from their experience. Some UAV 
manufacturers offer webinars, which 
can be a useful way to collect a 
lot of intelligence about a range of 
different devices before committing 

to a major purchase, but it is even 
better to invite manufacturers or one 
of their users to engage with your 
team on a specific project. Griffiths 
found that this “enabled us to gain 
real practical working insight into the 
unit and the realities of operating it”.

Questions you should be 
considering include:
•	 What	is	the	intended	use	of	the	
drone?	
•	 What	are	the	technical	
requirements?	
•	 What	are	the	real-world	limitations	
of	the	drone?
•	 What	are	the	regulatory	
requirements (such as aviation and 
other	health	&	safety	issues)?	

It is critical to investigate your 
country’s requirements in depth. 
In the Philippines, for example, the 
company, the personnel and each 
individual drone must be registered 
with and certified by the country’s 
civil aviation authority. Complying 
with regulatory procedures is 
essential and comes at a cost, so 
a comprehensive budget that takes 
into account hardware, software, 
training, data processing and 
regulatory requirements is critical. 
Make sure you get things right 
before scaling up, too.

TO CLOUD OR NOT TO 
CLOUD? THAT IS  
THE  QUESTION…
A drone can be described as 
‘just a device’ – one that is being 
employed to acquire geospatial 
data. Then it all comes down to 
how to handle that data. Cloud-
based processing for geospatial 
data has been around for a while. 
There are pros and cons that need 
to be weighed up. For example, the 
cloud is relatively straightforward 
to adopt for those new to UAV 
data processing, and can be an 
interesting option that pays off 
with a small number of orders. 
Griffiths considers cloud processing 
an “excellent entry point” since 

UAVs

 Joel Ferrer Cruz notes that once the business starts experiencing more demand, “local 

image processing software would be more efficient as it gives more capacity and flexibility to 

the image processing team”.
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to a major purchase, but it is even 
better to invite manufacturers or one 
of their users to engage with your 
team on a specific project. Griffiths 
found that this “enabled us to gain 
real practical working insight into the 
unit and the realities of operating it”.

Questions you should be 
considering include:
•	 What	is	the	intended	use	of	the	
drone?	
•	 What	are	the	technical	
requirements?	
•	 What	are	the	real-world	limitations	
of	the	drone?
•	 What	are	the	regulatory	
requirements (such as aviation and 
other	health	&	safety	issues)?	

It is critical to investigate your 
country’s requirements in depth. 
In the Philippines, for example, the 
company, the personnel and each 
individual drone must be registered 
with and certified by the country’s 
civil aviation authority. Complying 
with regulatory procedures is 
essential and comes at a cost, so 
a comprehensive budget that takes 
into account hardware, software, 
training, data processing and 
regulatory requirements is critical. 
Make sure you get things right 
before scaling up, too.

TO CLOUD OR NOT TO 
CLOUD? THAT IS  
THE  QUESTION…
A drone can be described as 
‘just a device’ – one that is being 
employed to acquire geospatial 
data. Then it all comes down to 
how to handle that data. Cloud-
based processing for geospatial 
data has been around for a while. 
There are pros and cons that need 
to be weighed up. For example, the 
cloud is relatively straightforward 
to adopt for those new to UAV 
data processing, and can be an 
interesting option that pays off 
with a small number of orders. 
Griffiths considers cloud processing 
an “excellent entry point” since 

it simplifies the processing, and 
teams can obtain good illustrative 
results even without comprehensive 
training. However, Tom Wren 
(Plowman Craven) contends that 
jobs can be cheap to process in the 
cloud but take significant time, while 
turning work around rapidly is often 
key for clients.

Conversely, in-house processing 
demands major computing power 
and memory, and processing 
several thousand photos can 
easily take up days of staff time. 
This said, some clients prefer a 
comprehensive package with in-
house processing included, enabling 
businesses to take control of the 
quality, timing and resolution of 
data collection and providing their 
own data rather than contracting 
a third party to do so. Joel Ferrer 
Cruz notes that once the business 
starts experiencing more demand, 
“local image processing software 
would be more efficient as it gives 
more capacity and flexibility to 
the image processing team”. The 
experts also note that there are 
limitations to the cloud, with both 
Griffiths and Weber agreeing that, 

if UAVs are planned to be part of 
your long-term business model, the 
cloud will probably not offer enough 
sophistication to be able to meet 
all your needs. As Griffiths says: 
“Cloud-based solutions don’t have 
the options to improve the quality 
of a photogrammetry model, use of 
GCPs is sketchy at best, and there 
is usually no ability to merge models 
together”.

THE IMPORTANCE  
OF STAFF TRAINING 
It is helpful for operators to have 
photogrammetry or field survey 
skills, and due to the expense of a 
drone fleet (and the accompanying 
hardware and software) it is 
important to invest significant time 
in staff training. Not all training is 
created equally, though, and some 
courses focus more on issues such 
as air law than on drone operation, 
so understanding the limitations 
of training is essential. Mishaps 
can occur, and it is worth investing 
considerable time to ensure 
adequate training is provided, 
drones are taken seriously as a data 
collection tool, rules are obeyed and 
the mission checklist is followed 

UAVsUAVs

 At Lerch Weber SA in Switzerland, a seven-strong team uses drones for volume calculation 

and orthophoto purposes.

>
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UAVs

closely. As Tom Wren states, 
“drones make everything easier… 
as long as you know what you’re 
doing”.

Andrew Griffiths suggests that 
skilling up dedicated staff to 
become drone specialists could be 
a wise decision for the business, 
and these experts could then 
“manage the equipment, suppliers 
and support the use of the drones 
in the wider organization”. All five 
experts emphasized how critical 
comprehensive training is, with 
Griffiths explaining that his team 
at Droneflight undertook multiple 
evaluation exercises of real-
world jobs to gain a complete 
understanding of the potential of 
the equipment, investing heavily in 
their drone pilots. This approach of 
deploying and completing a task 
from beginning to end gives pilots 
responsibility for the quality of the 
project deliverables for clients, which 
works for the business. Jakub Karas 
has organized his team in a similar 
way, finding that it improves the 
process when pilots and operators 
have insight into the processing, 
planning and mapping components 
of the work. Other experts differ 
on this, with both Wren and Cruz 
preferring to maintain employee 
specializations. They keep the data 
collection and data processing 
teams separate but ensure that 
the data processing specialists are 
exposed to drone work in order to 

appreciate the spatial context of the 
image acquisition component. 

THE LIMITATIONS OF UAVS 
It is important to consider the 
limitations of drones. Most drones 
are small, which means a limited 
payload (i.e. carrying capacity) for 
critical components like cameras 
and sensors. Another limitation is 
that most drones rely on battery 
technology, meaning fairly short 
flight times. Whilst longer-lasting 
batteries can extend flight time, 
these tend to be heavy, adding to 
the payload, and data collection 
activities across large areas are 
therefore likely to require multiple 
flights or manned aircraft. Reliance 
on GPS technology, which is 
susceptible to interference from 
various wireless sources, is another 
challenge. 

Cruz reminds us that UAVs are 
not the answer to every geospatial 
surveying problem, stating that in 
his experience they cannot cover 
all his company’s mapping needs: 
“For large and difficult areas, we still 
opt to use manned aircraft. Urban 
areas and high-wind areas such 
as mountains are more safely and 
efficiently mapped using manned 
aircraft”. It is worth thinking about 
the ways in which drones could 
expand the range and increase 
the quality of the products and 
services offered by your business 
as a complementary method rather 

than seeking to completely replace 
traditional methods with drones. 

CONCLUSION 
Cruz reflects that “drones have 
become a real game-changer for 
us”, noting the positive effect they 
have had on his business in terms 
of opening up new opportunities 
and enhancing the products and 
services delivered to clients. Griffiths 
notes that “when the use of drones 
becomes part of the ‘business 
as usual’ of an organization, the 
benefits of the technology can really 
be leveraged”. Thanks to the use 
of UAVs for surveying projects, 
the results obtained are likely to 
be more up to date, detailed and 
indeed far superior than those 
obtained with traditional tools. UAVs 
equipped with remote sensors 
can offer mapping and surveying 
companies unprecedented 
capabilities to achieve precision and 
accuracy, resulting in cost savings 
at both the data collection and 
data analysis levels. The impact 
that UAV technology is having on 
the geospatial industry is certainly 
disruptive, but it is important to 
navigate regulatory issues, seek 
expert advice, do your research 
and consider the challenges as well 
as the opportunities for your own 
enterprise. 

This article was originally published 
in GIM International September/
October 2019.

 Andrew Griffiths,

founder of Droneflight.

 Joel Ferrer Cruz,

president of SRDP

Consulting.

 Armin Weber, survey

engineer/co-owner at

Lerch Weber SA.

 Jakub Karas, director 

of UAS at UpVision.

 Tom Wren, UAV

manager at Plowman

Craven.
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by JON bEDFORD UNDERGROUND SCANNING

WW2 Tunnels surveyed 
with SLAM Technology
Many historical projects have great significance for a location’s cultural heritage, and 
indeed, its people. For our team at Historic England, this is the fundamental concept of our 
work in order to conserve pieces of our country’s history. That much was evident with our 
latest project, the Ramsgate Tunnels, a 5-kilometre network of underground passageways 
which were paramount to the safety of local people in Ramsgate, Kent.

Once used as an underground 
narrow gauge railway, built to 
connect the town and docks to help 
improve trade links to Europe, the 
railway soon became a target for 
enemy bombing. It was therefore 
decided that a network of tunnels 
should be constructed to protect 
the people of Ramsgate; work 
began on this in 1939. Capable of 
sheltering 60,000 people during 
World War II, the tunnels were 
to become the most extensive 
underground public shelter system 
in the world, and subsequently, a 
historical site for tourists to visit.

After falling into disrepair, leaving 
behind a long-existing collapse in 
one area of the tunnels, our team at 
Historic England was invited to work 
alongside Ramsgate’s Heritage 
Action Zone to redevelop the area’s 
much-loved historical sites. Enlisting 
the help of GeoSLAM’s ZEB Horizon 
to provide a preliminary map of the 
damage, plans were put in place to 
assess tunnels that were previously 

inaccessible, in order to extend 
visitor access.
 
GeoSLAM technology was ideal for 
scanning the underground network, 
primarily due to its long-range 
capabilities, but also of course to 
give position underground. The 
ZEB Horizon allowed our team to 
reach further down each channel 
where we needed a quick overview 
of the extent of the damage, and its 
approximate location relative to the 
surface. The instrument has a range 
of 100m and 3cm relative accuracy, 
which is sufficient for this type of 
project.

The complete survey comprised a 
total of nine scans, taking around 10 
minutes for each scan. Compared 
to a static scanner, this  improved 
the speed of the scanning process 
dramatically.
Figure 1 shows the extent of the 
survey which was captured in one 
continuous scan and is shown  
relative to the town.  Figure 2 shows 

 Figure 1: Ramsgate town and the tunnel.  Figure 2: Data showing a blockage in one of the tunnels.

 Figure 3: Detail of a scan in the tunnels.

quite dramatically how the collapse 
of the tunnel caused a blockage, 
and figure 3 shows the detail 
obtained in the tunnel.

This project shows how modern 
technology can provide a solution to 
a problem which is fit for purpose in 
terms of the accuracy obtained and 
the cost. 
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HANDHELD SCANNING by LUCy HAMILTON

Abseiling with a Handheld Scanner

A combination of advice, technology and experience provides the solution for a high-rise 
survey in a built-up area.

Look up at Manchester’s skyline 
and it’s easy to see that this is a 
city undergoing a vast amount of 
development and construction, 
especially in the city centre. However, 
this can bring its own set of 
problems as the developers of a new 
hotel, under construction between 
two existing buildings, discovered.

During the building process, it 
became evident that some sections 
of cladding on each of the four faces 
of the building would need replacing 
and a survey of the building was 
therefore required. 
However, the job was challenging 
for a number of reasons; the rear 
section of the building was only 
accessible from an internal ladder 
leading to a flat roof around a 
quarter of the height of the building, 
meaning rope access would be 
required. Additionally, due to the 
location of the building, its height 
and restricted access meant 
sighting was inhibited. Confronted 
with these difficulties, the existing 
sub-contractors felt that they were 
unable to deliver this difficult project. 
The client therefore contacted 
North West based JWG Survey 
and Engineering, a company that 
prides itself on customer satisfaction 
and a high level of knowledge and 
expertise in demanding sectors. 

KOREC, a specialist in measure-
ment equipment, surveying 
solutions and mapping systems, 
has recently enriched its hire service 
as part of an approach designed 
to supply solutions to problems 
rather than products. Familiar with 
KOREC, Director at JWG Survey 
& Engineering, Jake Gaskell, 

contacted the hire department 
for assistance on delivering this 
complex survey, knowing that a 
combination of the latest technology 
available through KOREC could be 
the solution. Following a discussion 
of the job, a solution was finalised. 

AbseILINg ANd   
COMbININg TeCHNOLOgIes
The most noticeable challenge of 
the job was that whilst the client 
required a high-accuracy scan of 
the cladding, access meant that the 
angle was too sharp for a ground-
based laser to achieve line of sight 
to the top areas of the building. 
KOREC therefore suggested a high 
accuracy Trimble SX10 scanning 
total station for the lower areas of the 
building and a handheld GeoSLAM 
ZEB-HORIZON for the areas that 
would need to be accessed by rope. 
Lightweight and extremely easy to 
use, the rope access worker would 
have no trouble in correctly operating 
the ZEB-HORIZON whilst abseiling 
down the building. 

JWG surveyed the front and side 
elevations of the building using a 
Trimble total station and for the rear 
section used the SX10’s 3D scanning 
functionality. Scans can be registered 
on site and via the large screen of the 
Trimble TSC7 logger, it was possible 
to identify ‘live’ the areas of cladding 
that would need to be collected 
with the ZEB-HORIZON by the rope 
access worker.

Back at the office, the two data sets 
were meshed in Trimble Business 
Centre software which allowed 
for QA checking of the handheld 
scanner data. The deliverables were 

a 3D point cloud and 2D elevations 
drawn from the data of cladding 
positions, window positions and 
brickwork openings. 

Gaskell reports that with KOREC’s 
assistance, the project ran smoothly 
from project inception to deliverable. 
“We had support from KOREC at 
every stage of the process and 
there’s no doubt we will be using 
this solution again. In particular, 
the ZEB-HORIZON is a great piece 
of kit providing surprisingly good 
accuracy.” 

??

>

 Abseiling with the ZEB-HORIZON

 Images from the same location as the photo of the abseiling  

ZEB-HORIZON operator, with photos and scanning data side by side.  

Scanning data from the sx10.

ACkNOwLedgeMeNTs
Our thanks to Director at JWG Survey & 
Engineering, Jake Gaskell, for kindly supplying the 
information for this story. www.jwg.org.uk
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by IAN DOWMAN PROJECT REPORT

Colouring London   
Demonstrating the Power of 
Crowdsourcing and Visualisation

Colouring London is a crowdsourcing initiative created by UCL’s bartlett Centre for 
Advanced Spatial Analysis (CASA) and supported by Ordnance Survey, Historic England 
and the Mayor of London. The project will create a coloured map which can be interrogated 
to provide details of a building. Colour is important for visualising the data categories and 
expressing the richness and diversity of the urban environment. The project has started in 
London but can be transferred to other cities.

Colouring London was launched 
at an event held at the RICS 
headquarters in London and 
brought together partners and 
local organisations such as Better 
Archway  Forum,  Museum of 
London Archaeology,  Somers Town 
Neighbourhood Forum, Somers 
Town History Club, schools and local 
authorities. The website  
https://colouring.london allows 
anyone to add information about 
buildings. Data is also gathered 
from existing datasets by collecting 
information from groups which have 
an archive of historic information, and 
also by a computational approach, 
allowing existing attribute data 
to be used to estimate building 
characteristics, which can later be 
verified. 

The attributes used for buildings 
are location, land use, type, age, 
size and shape, construction, 
streetscape, team, sustainability, 
community, planning and a category 
which asks contributors their opinion 
on whether they like the building and 
whether it contributes to the city.

The aim of the project is to bring 
together as much information as 
possible to aid research and improve 
decision-making. Decisions such 
as whether a building is worth 
keeping or repairing and whether 

it contributes to the general quality 
of the city.  The data will also allow 
analysis of the city in relation to size, 
age and use, and energy efficiency.  
Furthermore, it will allow analysis 
analysis of the local environment - 
issues such as the availability of open 
space, risk from pollution or flooding.

There is also the question of accuracy 
and reliability. The base map comes 
from Ordnance Survey MasterMap 
polygons and building footprints. If 
polygons are not subdivided, age 
can only be recorded for the single 
polygon. In the case of ‘Use’, multiple 
uses can be selected and entered. 
It will also be possible to record the 
number of self-contained units within 
the building. The website notes that 
the project is following the examples 
of Wikipedia and Open Street Map. 
Colouring London is a self-moderating 
platform that offers  any logged-in 
user the opportunity to edit any data 
entry.  A record of all edits is available 
under ‘Edit histories’. If a user does 
not agree with a change that has 
been made, they can edit the entry. 
The platform also requires sources 
and will in future include a verification 
button.

Colouring London demonstrates 
a number of issues relating to the 
collection and use of geospatial 
data. It shows the value of  Age of buildings in Bloomsbury, London.

 Crowdsourcing for Colouring London on a 

mobile phone.

crowdsourcing and how local 
communities can become involved 
in processes such as planning 
and appreciation of the local 
environment through the study of 
spatial data. A key component of 
this is the way in which the data 
is presented and visualised. The 
use of colour adds vibrancy and 
attractiveness to the data which is 
enhanced if it is used interactively. 
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RepoRt by Wim van Wegen

Towards Smaller  
and  Smarter Solutions
intergeo is a leading annual industry showcase where geospatial professionals gain an 
excellent impression of the latest innovations. On the brink of a new decade, intergeo 2019 
gave us a glimpse of the future. in general, we can conclude that solutions are getting 
smaller and smarter, and there are some new kids on the block. but with all the buzz around 
machine learning and artificial intelligence, how can we cut through the hype to get the 
most out of the rapidly advancing technology?

One thing was crystal clear at this 
year’s Intergeo: the unmanned 
aerial vehicle (UAV or ‘drone’) 
has well and truly moved beyond 
the hype. The unmanned aerial 
system (UAS) has now become 
a standard survey method which 
has proven its practical value for 
a multitude of applications. The 
annual geospatial gathering in 
Stuttgart revealed an increase in the 
number of hybrid UASs. Examples 
included the Marlyn autonomous 
vertical-takeoff-and-landing (VTOL) 
drone – developed by Atmos UAV 
– that combines the flexibility of a 

multirotor with the efficiency and 
speed of a fixed-wing, and a similar 
solution from Switzerland-based 
Wingtra, a spin-off company from 
the Autonomous Systems Lab at 
ETH Zurich.

DrOnes With  
laser  scanners
The miniaturisation of scanners 
combined with the increased 
payload capability of drones is 
leading to a rapid increase in 
drone-based laser scanners for 
point cloud capture, such as the 
new UAV scanner from RIEGL 

and the small Velodyne HDL-32E 
scanner. Determining the position 
and attitude of the scanner during 
the flight requires the inclusion 
of high-quality GNSS and IMU 
equipment. One such solution on 
display at Intergeo 2019 was from 
French company YellowScan, which 
showcased its turnkey 3D UAV-
Lidar systems. Overall, drone-based 
Lidar is clearly making a serious 
impact for specialists across many 
professions.

smaller mObile  
mapping systems
Around a decade ago, mobile 
mapping systems (MMSs) were 
the newest innovation in Intergeo’s 
vast exhibition halls, with lots of big 
systems comprising laser scanners, 
cameras and navigation equipment 
mounted on top of big vehicles. 
Today, the number of suppliers has 
declined to just a few companies. 
The mobile mapping systems are 
much harder to spot too, because 
they have become much smaller 
over the years. New, miniaturised 
sensor technology enables the 
sensors to be mounted on various 
types of moving platforms and 
opens up new possibilities for 
more versatile and less expensive 
MMSs. Most systems can now be 
lifted easily, allowing for hassle-free 

mounting and dismounting, and 
many are even portable. 
 
invasiOn Of  
autOmOtive sensOrs
Alongside traditional suppliers of 
land survey equipment, there was a 
notably higher number of suppliers 
with origins in automotive sensors. 
Thanks to the economies of scale 
resulting from their existing production 
activities, these suppliers are capable 
of delivering lower-cost sensors. 
Although they are not especially 
built for surveying, those sensors 
are suitable for use in situations 
where quality is not essential, such 
as visualisation. Integration with 
centimetre-level GNSS and MEMS 
IMUs can turn laser scanners from the 
automotive industry into a mapping 
payload for UAVs.
 
inDOOr mapping expanDs
Staying on the topic of sensors, 
there were also many new sensors 
for indoor mapping applications. The 
solutions, which included backpacks 
and a new handheld scanner from 
Leica Geosystems, typically work 
on the simultaneous localisation 
and mapping (SLAM) principle. The 
development of SLAM algorithms 
has enabled the advancement of 
mobile laser scanning (MLS) to 
provide 3D data from GNSS-denied 
environments, such as indoor 
locations and industrial sites. Recent  Delegates arriving at Messe Stuttgart, this year’s Intergeo venue.

 Intergeo 2019 revealed an increase in the number of hybrid 

unmanned aerial systems.

Reflections on Intergeo 2019
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RepoRtRepoRt by Wim van Wegen

Towards Smaller  
and  Smarter Solutions

mounting and dismounting, and 
many are even portable. 
 
invasiOn Of  
autOmOtive sensOrs
Alongside traditional suppliers of 
land survey equipment, there was a 
notably higher number of suppliers 
with origins in automotive sensors. 
Thanks to the economies of scale 
resulting from their existing production 
activities, these suppliers are capable 
of delivering lower-cost sensors. 
Although they are not especially 
built for surveying, those sensors 
are suitable for use in situations 
where quality is not essential, such 
as visualisation. Integration with 
centimetre-level GNSS and MEMS 
IMUs can turn laser scanners from the 
automotive industry into a mapping 
payload for UAVs.
 
inDOOr mapping expanDs
Staying on the topic of sensors, 
there were also many new sensors 
for indoor mapping applications. The 
solutions, which included backpacks 
and a new handheld scanner from 
Leica Geosystems, typically work 
on the simultaneous localisation 
and mapping (SLAM) principle. The 
development of SLAM algorithms 
has enabled the advancement of 
mobile laser scanning (MLS) to 
provide 3D data from GNSS-denied 
environments, such as indoor 
locations and industrial sites. Recent 

further improvements in SLAM 
technology and software tools 
mean that surveyors can use mobile 
devices for an ever-expanding range 
of applications. Moreover, the data 
can be automatically processed and 
visualised as intuitive HD maps or 
realistic, interactive digital twins, thus 
making it accessible for a broader 
customer base.

phOtOgrammetry revival
The continued rise, advancements 
and applications of Lidar as a prevalent 
geodata acquisition technology 
were visible at this year’s event, 
but visitors could still find plenty of 
photogrammetry on the exhibition floor. 
Thanks to significant improvements 
in both hardware and algorithms, 
dense image matching (DIM) – a 
computer vision-driven technology 
that allows for the generation of 
detailed and reliable point clouds 
from images – has led to a real revival 
of this field. At the GIM International 
session, we spotted the key role of 
DIM in many geoinformation-related 
innovations almost a decade ago, and 
the technology is now clearly allowing 
photogrammetry to step out of Lidar’s 
shadow.
 
artificial intelligence – 
hype Or hOpe?
On the topic of algorithms, artificial 
intelligence was hard to ignore at 
this year’s Intergeo. But are artificial 

intelligence (AI) and machine 
learning (ML) worth the hype, and 
should you be taking action now? 
Or is it better to wait and see how 
things pan out? In our view at GIM 
International, you should consider 
what AI and ML can actually add 
in your situation at the moment. 
Solutions that incorporate machine 
learning are not automatically better 
than those that do not. Having said 
that, machine learning already plays 
a role in many aspects of our daily 
lives. AI is already being applied in 
Lidar or photogrammetry imagery, 
for example, but it requires high-
quality and accurate data… and 
the accuracy of algorithms can be 
a challenge. But ML and AI-based 
methods certainly hold considerable 
promise in terms of improving 
automatic object detection in point 
clouds in the future, for instance. 
One good example of how AI and 
machine learning can add value to 
mapping and surveying solutions is 
Harris Geospatial’s ENVI geospatial 
analytics software. Its deep learning 
module delivers image-driven 
insights and also helps to make 
deep learning more widely available 
to the industry.

a glimpse Of the future
This year, GIM International 
organised a full-day track as part 
of the Intergeo conference on the 
final day of the event. The morning >

 Intergeo 2019 revealed an increase in the number of hybrid 

unmanned aerial systems.

 In line with tradition, this year’s Intergeo press conference once 

again took place at noon on Wednesday.
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session, titled ‘Geomatics in the 
Next Decade’, gave a realistic yet 
enthralling glimpse of the geospatial 
future. As Esri celebrates its 50th 
anniversary in 2019, Lawrie Jordan, 
the company’s director of imagery 
and remote sensing, took the 
audience on a journey into the future 
of GIS, saying that a new view and 
a new vision is now emerging of GIS 
as the “Intelligent Nervous System” 
for our planet. During his keynote, 
Jordan provided insights into some 
of the latest software technology 
trends intersecting with this 
nervous system, including practical 
examples employing AI, ML, deep 
learning, real-time and predictive 
analytics, multi-temporal image 
cubes, etc. The future-oriented and 

often mind-boggling technology 
offers the potential for a wide range 
of concrete applications.
 
The afternoon session, titled ‘The 
Many Faces of Mobile Mapping’, 
covered advancements in mobile 
and aerial mapping. Gottfried 
Mandlburger (Vienna University of 
Technology) delivered an excellent 
update on recent developments in 
airborne Lidar, putting emphasis 
on hybrid multipurpose 3D 
data acquisition. Pere Molina 
(GeoNumerics,) pointed out how 
GNSS technology – as a central 
ingredient in the positioning mix 
– struggles to fuse the numerous 
available frequencies and 
constellations and still deliver error-

free trajectories. In his presentation, 
Molina elaborated on the problem 
and potential approaches to its 
mitigation. GeoNumerics’ mapKITE 
solution works with an analogy to 
the conventional ground control 
points (GCPs) by simply taking 
advantage of its operation; as the 
UAS follows the terrestrial vehicle, 
the target is observed in all the 
images providing ready-to-use 
kinematic ground control points 
(KGCPs) for every image. This 
results in a high-accuracy, high-
resolution surveying method.

cOnclusiOn
Following three busy days of 
Intergeo, we can conclude that 
sensors are getting smaller and 
more sophisticated. Hybrid mapping 
methods are becoming increasingly 
mature and, as a consequence, 
mainstream. Although Lidar 
technology is omnipresent, the 
market seems to have rediscovered 
the benefits of photogrammetry 
thanks to the many possibilities 
of DIM. A significant number of 
the exhibitors in Stuttgart were 
new entrants to the geospatial 
industry from other sectors. Many 
companies that were eye-catching 
start-ups and innovators (or 
‘disruptors’) five years ago have 
since been acquired by major 
players such as Trimble and Bentley. 
Last but not least, having started as 
a niche around two decades ago, 
the geospatial industry now has a 
bright future ahead as it increasingly 
interacts with other industries and 
its solutions become ever-more 
mainstream. 

RepoRt

acknOWleDgements
The author would like to thank Mathias Lemmens, 
senior editor of GIM International, and Martin 
Kodde, consultant and director at Geodelta, for 
sharing their experiences after attending Intergeo 
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 A view of one of the exhibition halls.

 Esri’s Lawrie Jordan delivering his keynote.
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Opti-cal Survey equipment is a full solution to 
all your surveying needs. 

Working with us is fast and easy. With nation-wide coverage and 
an integrated branch network, you can receive the closest available 
equipment.

Your instruments are in safe hands. We offer in-house calibrations, 
servicing and repairs on a wide range of equipment. 

Support when you need it. An expert team solely committed to 
technical support is always standing by when you’re on the job. 

Not sure about using your instrument? No problem. Our training 
team can come to you or can host you at our offices or training centres.

Your equipment arrives safe and sound, ready to use. A fleet of 
over 30 delivery vehicles ensure punctual, safe delivery and collection of 
equipment.
 

Contact Us:

  0330 678 0181
    sales@surveyequipment.com

  www.surveyequipment.com

SURVEY
EQUIPMENT HIRE,
PURCHASE, TRAINING 
AND SERVICING.  

Find us on
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