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Technology continues to surprise

The rate at which technology evolves continues 
to surprise. Often something emerges in response 
to genuine human need, even if the need is down 
to a failure of government. Other times it is 
because those with oodles of surplus cash decide 
something is worth investigating – possibly with a 
view to acquiring yet more surplus cash – things 
like space tourism, autonomous vehicles or 
talking to your fridge.

I read the other day that Ford are developing a pothole 
alert system for their vehicles (www.bbc.co.uk/news/
technology-39004805). Image recognition and laser 
scanning are likely to be key components. Potholes are 
certainly a problem almost wherever you travel in the 
world but should ordinary road users need systems to 
detect them? I was on a Caribbean island recently with 
a vast road network, some of them as good as any in 
Europe but many side routes across the island or to 
country villages are truly appalling. In some cases, as I 
said to a taxi driver, it’s not so much a pothole problem 
as a complete absence of road problem. The island 
faces a general election soon and the politicians are 
busy vying with each other for the best solutions for its 
crumbling roads. Yet things are often no better here in 
UK. Last year in my town one of the main spine roads 
through a local community was so bad many drivers 
were taking long detours to avoid it.

The prime reason that’s driving solutions for lack of 
maintenance is of course the endless budget cutting 
and austerity regimes following the global financial crisis 
almost a decade ago. In the US the new administration 
say they’re going to fix the country’s crumbling 
infrastructure. There will doubtless be big headline 
projects but I’ll bet no one will budget for adequate 
maintenance. We are only just beginning to learn that 
there are votes in filling potholes and painting things.

Intriguing is how technologies that evolved many years 
ago suddenly get new legs due to developments 
in other fields. Photogrammetry is an example. 
All surveyors understand the basics of how to get 
measurements from stereoscopic photographs. Before 
the advent of laser scanners plate cameras enabled 
façades of buildings to be accurately recorded. Now, 
thanks to rapid processors, clever algorithms and solid 
state devices we can attach miniature sensors to a UAV 
and achieve amazing results as Dr David Green and 

his colleagues demonstrate in their 
article Photogrammetry aids River 
Restoration (page 14)

Another emerging development is 
smart headsets that enable the user 
to view the world through enhanced 
virtual reality. One such device is 
being trialled on construction sites. 
Equipped with a high speed wide-
angle camera, it can show how a new 
building will blend with its existing 
surroundings or it could superimpose 
a 3D image of the position of existing 
or planned underground services. 
Contractors Skanska are trialling the device. Watch this 
space.

Giving the 2016 Michael Barrett Award Lecture, Prof 
Stig Enemark argued that efficient land administration 
contributes to achieving the UN’s Sustainable 
Development Goals for 2030. He cites the enormous 
progress in China due partly to land reform. He wants 
to see the proportion of the world with secure tenure 
rise from the current 30% to 80% by 2030. Blocking 
this are countries that don’t have enough surveyors 
or where the political will has not been committed 
to reform. Read a report of his lecture on page 18. 
For those who want to understand more about the 
geopolitics of the world’s major countries and regions 
I commend Tim Marshall’s Prisoners of Geography. 
Read our report of his lecture at RICS and a review of 
his book on pages 30 and 31.

Finally I want to alert readers to our sister publication 
GIS Professional which is planning a major feature on 
the state of geospatial education and training for the 
April issue. To make sure you get a 
copy go to  
www.gis-professional.com

EDITORIAL   by STEPHEN bOOTH

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments 

and editorial contributions by e-mail:

editor@geomares.co.uk

or by post:

Geomatics World

Geomares Publishing UK Ltd

Unit 2A Mindenhall Court

High Street, Stevenage

Herts, SG1 3BG, United Kingdom

Stephen Booth, editor of Geomatics 

World.

Stephen Booth, Editor
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GALILEO CLOCK TROUBLE
The European Space Agency is 
investigating clock failures on Galileo 
satellites. Failures have occurred, said 
director-general Jan Woerner, on 5 
out of 18 satellites in orbit, although 
all continue to operate well and the 
provision of Galileo Initial Services has 
not been affected.

Each satellite carries four atomic clocks 
to ensure, quadruple redundancy of 
the timing subsystem: two Rubidium 
Atomic Frequency Standard (RAFS) 
clocks and two Passive Hydrogen 
Maser (PHM) clocks. In no case 
have there been more than two clock failures on any satellite. Recently, three RAFS clocks 
unexpectedly failed on satellites – all on Full Operational Capability (FOC) satellites, the latest 
Galileo model. In the past two years, there have been five PHM clock failures on the IOV 
satellites and one PHM failure on an FOC satellite.

There is consensus that some refurbishment is required on the remaining RAFS clocks still 
to be launched on the eight satellites being constructed or tested, and awaiting launch. For 
the remaining 30 PHM clocks working in orbit, operational procedures are being studied to 
significantly reduce the risk of future failure.

PHM Clock (Source: ESA website)

LEICA HONOURED AT AWARDS
Leica Geosystems has announced 
that it has been named a CES 
2017 Innovation Awards Honoree 
for the Leica BLK360 Imaging 
Laser Scanner in the Digital 
Imaging category. Products 
entered in this prestigious program 
are judged by a pre-eminent 
panel of independent industrial 
designers, independent engineers 
and members of the trade media 
to honour outstanding design 
and engineering in cutting edge 
consumer electronics products 
across 28 product categories.

“We’re honoured that the Consumer 
Technology Association recognizes 
our commitment to engineering 
and design of the BLK360,” said 
Burkhard Boeckem, Leica’s CTO. 
“Our intent was to fill a significant 
gap in the industry with a lightweight 
and compact imaging laser scanner. 
We feel that the response from 
the scanning community and this 
honourable mention are indicators 
that we have achieved our goal.”

OPTIMISING 3D GRAPHICS
Trimble is exploring the integration 
of Umbra 3D graphics optimisation 
technology as part of its mixed-
reality solutions to process and 
optimize complex 3D Building 
Information Models (BIM). The 
collaboration is part of Trimble’s 
Mixed-Reality Pilot Program and 
solutions strategy to enable users to 
gather, analyse, visualise and share 
spatial information in a mixed-reality 
environment.

The growth of BIM and mixed reality 
has placed increased demands 
on wearable technology when 
working with large or complex 3D 
models. As part of the programme, 
Umbra technology, which is used 
in video games, can be used to 
optimize the performance of 3D 
graphics applications. The software 
automatically reduces the triangle 
count and generates varied levels 
of detail of the 3D content. When 
viewing the 3D visualization, Umbra 
is able to choose the right level of 
detail and show only the objects 

that are visible to the camera at any 
given time, essentially streaming in 
only the necessary 3D assets based 
on what the user sees.

GEO BUSINESS – GEO 
 CAREERS
With the serious ‘geo’ skills 
shortage in mind, the organisers 
of GEO Business 2017 have 
announced an educational element 
to this year’s show – GEO Careers. 
Working alongside Alison Watson 
from Class of Your Own (COYO), 
they have together developed a 
full day of enticing activities and 
presentations for students aged 14-
19, with the aim of demonstrating 
just how exciting the geospatial 
industry is and why they should 
choose a ‘geo’ career path.

Taking place on 24th May alongside 
GEO Business in London, the 
programme will consist of several 
talks from industry professionals 
highlighting their own careers, 
experience and expertise. This will 
be followed by a group activity to 
scan the exhibition hall (the roof 
of which is a feat of engineering 
ingenuity in itself) and digitally model 
it. A panel of judges will then review 
each of the models, presenting 
the winners with an action packed 
day out behind the scenes at a UK 
current infrastructure projects.

TOPCON HELPS DEC!
In the latest stage of a five-year 
commitment to Design Engineer 
Construct! (DEC!), Topcon GB & 
Ireland is helping to launch a land 
surveying programme for schools 
in the UK to educate students and 
spark their interest in the subject. 
Topcon’s support includes the 
donation of ten comprehensive 
surveying kits containing surveying 
hardware and software. The team 
will be working closely with both 
DEC! and the schools to make sure 
students and teachers are getting 
the most out of the equipment. 
Developed in 2012 by Class Of Your 
Own, DEC! is an accredited learning 
programme for secondary-school 

age students that aims to create 
and inspire the next generation 
of built environment professionals 
through project-based learning.

INTEROPERABILITY 
 UNDERGROUND
The Fund for the City of New 
York and its sister organization, 
the National Center for Civic 
Innovation, has made a $25,000 
grant to the Open Geospatial 
Consortium. These funds, along 
with contributions from Ordnance 
Survey Great Britain and other 
contributors, will enable OGC 
to initiate the first part of a 
three-phase project to establish 
interoperability standards for 
underground infrastructure data. 
Over the past fourteen months 
the Fund, through its Center 
for Geospatial Innovation, has 
provided significant support for 
project conceptualization. The 
Fund will continue to provide 
assistance throughout the 
upcoming phases of this initiative.

Currently, the exchange of 
underground utility information 
between infrastructure 
organizations within the same 
jurisdiction or in adjacent 
jurisdictions has been greatly 
hampered by incompatible and 
incomplete data. OGC anticipates 
that this project will make a 
significant contribution towards 
facilitating improved information 
management, sharing and 
collaboration which should make 
infrastructure planning, operations 
and maintenance, and emergency 
response less costly and time 
consuming, and more effective.

3D SCANNER IN PLASTIC FILM
Austria’s Johannes Kepler 
University has revealed a 3D 
scanning technology that may be 
even better suited for consumer 
mobile applications than solid-state 
lidar. Scientists in the University’s 
Institute for Computer Graphics 
have developed a transparent 
plastic film that is 0.3 mm thick, 
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OGILVIE ACQUIRES MALCOLM HUGHES
Ogilvie Geomatics has acquired Manchester 
based Malcolm Hughes Land Surveyors Ltd. The 
business will operate alongside Ogilvie’s other 
subsidiary companies of Loy Surveys and Longdin 
and Browning. The combined operation will have 
an annual turnover of circa £7.5 million and employ 
over 100 staff in offices in Renfrew, Livingston, 
Manchester, Swansea and Milton Keynes. Nick 
Hampson will remain as managing director of 
Malcolm Hughes. Outgoing majority shareholder 
John Furniss will become non-executive chairman 
at Ogilvie.

Mark McGarragh, Ogilvie’s MD, said: “This is 
an exciting time for Ogilvie Geomatics as we 
consolidate our position as a major UK surveying 
business. The acquisition is an excellent fit for the 
business and broadens our range of specialist 
services available across the UK.”

Nick Hampson, Managing Director, Malcolm Hughes and Mark 

McGarragh, Managing Director, Ogilvie Geomatics.
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Currently, the exchange of 
underground utility information 
between infrastructure 
organizations within the same 
jurisdiction or in adjacent 
jurisdictions has been greatly 
hampered by incompatible and 
incomplete data. OGC anticipates 
that this project will make a 
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3D SCANNER IN PLASTIC FILM
Austria’s Johannes Kepler 
University has revealed a 3D 
scanning technology that may be 
even better suited for consumer 
mobile applications than solid-state 
lidar. Scientists in the University’s 
Institute for Computer Graphics 
have developed a transparent 
plastic film that is 0.3 mm thick, 

flexible, and capable of capturing 
3D depth information.

The sensor itself is passive, so it is 
accompanied by a small external 
pico projector that illuminates an 
object with “a series of random 
noise patterns. The film then uses 
a special fluorescent dye that 
measures the “light signal” from 
the illuminated object. That means 
no optical elements (like lenses) 
are necessary. To process the data 
into a 3D image, Bimber and his 
team are currently using “a fairly 
new sampling theory known as 
compressive sensing,” in which the 
light measurements are used to 
generate 256 views of the object 
that “differ only in their shading.” 
Once those images are generated, 
the team applies a reconstruction 
process known as “shape from 
shading,” which determines the 
object’s geometry and thus the 
depth information.

The film however which they have 
presented is essentially a proof of 
concept, with more developments 
to come.

MAPPING COURSE FROM 
MAPACTION
MapAction is running a course 
to help develop mapping skills 
and knowledge for humanitarian 
and development workers from 
9th to 11th May at its office in 
Buckinghamshire. Recently, the 
organisation sent a team of two 
volunteers at the request of the 
Chilean government to support 
the response to wildfires. They 
were supporting the UN’s Disaster 
Assessment and Coordination 
team in understanding the extent 
of the disaster and risks to 
populations.

UTILITY MAPPING IN CLOUD
Leica Geosystems has teamed 
with Geolantis, a provider and 
developer of cloud based utility 
mapping and managing software, 
to provide an enterprise-grade 
utility mapping solution for Leica’s 

Detection products. Users of 
detection systems, like GIS 
collectors and GNSS positioning 
systems can manage projects, 
tasks and spatial data from one 
central dashboard, the Leica DX 
Manager. With the integrated 
Geolantis software, users of Leica 
Geosystems detection solutions, 
like the DS2000, can integrate 
location data and apply locator 
depth measurements to GNSS 
measurements. The result is a 
fusion of both worlds which is 
seamlessly integrated into a cloud 
based software where data can be 
seen and shared in real time.
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IN BRIEF

Having submitted a comprehensive, 280-
page operating manual to the Civil Aviation 
Authority, Plowman Craven’s UAV division is 
now permitted to overfl y people and property 
at a height of just 30m – one of only a handful 
of UK fi rms able to do so.

The Open Geospatial Consortium has 
announced its next Location Powers 
workshop. The theme is ‘Big Linked Geodata’ 
and will take place on Wednesday 22nd 
March, alongside OGC’s next TC Meeting, in 
Delft, The Netherlands. Visit: 
www.locationpowers.net / 
#LPBigLinkedGeodata

TCarta Marine LLC of Denver, Colo., has 
merged with Proteus Geo of Oxford, UK, 
to create a global mapping company that 
provides bathymetric and marine datasets 
from the shallow coastal zone out to the 
continental shelf.

RGS-IBG & AGI’S STRATEGIC 
ALLIANCE
The Royal Geographical Society 
(with IBG) and the Association 
for Geographic Information 
have signed a Memorandum of 
Understanding which will see 
them working closely together to 
advance the understanding and 
use of geographic information.

Abigail Page, chair of the AGI 
said: “We are delighted to be 
embarking on a new collaboration 
with RGS-IBG, bringing together 
our respective skills, communities 
and strategic focus. Whilst 
maintaining the identity of our 
respective organisations, we will 
together, champion the value 
of geography and our collective 
expertise in ensuring the newest 
component of our critical national 
infrastructure – data – serves the 
digital economy of our nation 
effectively by embracing location 

in all aspects of its collection and 
use.”

NEW AGI COUNCIL
The new AGI Council Chair 
for 2017 is Abigail Page 
(EuroGeographics). The remaining 
offi ce bearers are: Vice Chair, 
Steven Eglinton (GeoEnable); 
Honorary Treasurer Duncan 
Hill (Europa Technologies) and 
Honorary Secretary Brad Fisher 
(Sopra Steria). Serving alongside 
these offi ce-bearing roles will be 
newly elected members: Chris 
Chambers (Ordnance Survey), 
Jonathan Hardman (Ordnance 
Survey of Northern Ireland) 
and Peter ter Haar (Ter Haar 
Geoinnovation Ltd). These new 
members will complement the 
existing Council members: James 
Cutler (emapsite), David Henderson 
(Ordnance Survey), Lizzie 
Stutchbury (Informed Solutions), 
Dave Lovell, Matt Pennells 
(ConsultingWhere (Middle East)), 
and Andy Wells (Sterling Geo).

ALLIANCE FOR UTILITIES
Building on an existing strategic 
alliance between Siemens and 
Bentley Systems, the companies 
have announced an agreement 
to jointly develop solutions 
to accelerate digitalisation of 
planning, design, and operations 
for power utilities and industrial 
power customers. The fi rst of 
the new offerings will integrate 
Bentley Systems’ utility design 
and GIS capabilities with Siemens’ 
Power System Simulation Suite, 
with specifi c solutions for power 
transmission, power distribution, 
and industrial facilities.

CESIUM CONSORTIUM
Analytical Graphics Inc. (AGI) and 
Bentley Systems have founded 
the Cesium Consortium, an open 
source, browser-based virtual 
globe, fi rst developed by AGI 
in 2011 for the aerospace and 
defence communities. Cesium’s 
performance in streaming very 
large datasets through a browser 

PEOPLE

Aerial mapping specialist Bluesky 
has appointed Steve Winter 
to the position of strategic 
development manager. Winter 
will help the Leicestershire based 
company devise, develop and 
deliver a comprehensive strategic 
and tactical plan for business 
development, growth and 
international expansion.

3D Repo, a provider of cloud 
software solutions for collaborative 

Bluesky’s new strategic development 

manager Steve Winter

BACKING FOR MOBILE PHONE MAPPING PROJECT
Bluesky has secured funding from Innovate UK to investigate the potential of mobile phones 
capturing accurate 3D spatial information. Designed to reduce the costs of monitoring and 
managing essential infrastructure, such as overhead electricity cables, and mitigate the 
effects of potentially damaging vegetation, the study will assess the feasibility of extracting 
3D measurements from standard smartphone videos. Working in partnership with ADAS, an 
environmental consultancy, the co-funded project will utilise a wealth of experience gained 
through previous data capture and management projects with electricity Distribution Network 
Operator companies in the UK and overseas. The company will also be exploring other 
applications in sectors such as forensics, insurance and emergency response

to desktops, tablets, and smart 
phones has enabled it to become 
the virtual globe of choice for 
geospatial viewing. The consortium 
will enable the participants 
to collaborate and support 
the requirements for building 
infrastructure modelling (BIM) 
and for owners of infrastructure 
assets. In addition, the consortium 
will support feature development, 
priority bug fi xes, expansion of 
outreach efforts, and the hosting of 
social coding events such as code 
sprints and bug bashes.

BIM FOR HERITAGE GUIDANCE
Historic England’s Geospatial 
Imaging team are working on BIM 
for Heritage: Developing a Historic 
Building Information Model. The 
publication is intended to help guide 
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to accelerate digitalisation of 
planning, design, and operations 
for power utilities and industrial 
power customers. The first of 
the new offerings will integrate 
Bentley Systems’ utility design 
and GIS capabilities with Siemens’ 
Power System Simulation Suite, 
with specific solutions for power 
transmission, power distribution, 
and industrial facilities.

CESIUM CONSORTIUM
Analytical Graphics Inc. (AGI) and 
Bentley Systems have founded 
the Cesium Consortium, an open 
source, browser-based virtual 
globe, first developed by AGI 
in 2011 for the aerospace and 
defence communities. Cesium’s 
performance in streaming very 
large datasets through a browser 

PEOPLE

EvEnts CalEndar 2017

Got an event to list? Go to 
www.geomatics-world.co.uk/events

U.S Hydro 2017
20-23rd March 2017, Texas, USA
www.ushydro2017.com/

SPAR 3D Expo & Conference 2017
3-5th April 2017, Houston, Texas, USA
www.spar3d.com/event/

Ocean Business 17
4-6th April 2017, Southampton, UK
www.oceanbusiness.com

Internet of Things Applications Europe 2017
10-11th May 2017, Berlin, Germany
www.idtechex.com/internet-of-things-europe/
show/en/

Everything Happens Somewhere 2017
11th May 2017, Leeds, UK
www.geoplace.co.uk/news-events/annual-
conference

Esri UK Annual Conference
16th May 2017, QEII Centre, London, UK
www.esriuk.com/events/ac17

Unmanned Vehicle Technology 2017
17-19th May 2017, Greece
www.unmanned-v.com/

GEO Business 2017
23-24th May 2017, London, UK
http://geobusinessshow.com/

FIG Working Week 2017
29th May–2nd June 2017, Helsinki, Finland
www.fig.net/fig2017

HxGN LIVE 2017
13-16th June 2017, Las Vegas, USA
http://hxgnlive.com/2017

Commercial UAV Expo Europe 2017
20-22nd June 2017, Belgium
www.expouav/europe

Aerial mapping specialist Bluesky 
has appointed Steve Winter 
to the position of strategic 
development manager. Winter 
will help the Leicestershire based 
company devise, develop and 
deliver a comprehensive strategic 
and tactical plan for business 
development, growth and 
international expansion.

3D Repo, a provider of cloud 
software solutions for collaborative 

Bluesky’s new strategic development 

manager Steve Winter

3D Repo’s new commercial director 

Andrew Norrie

to desktops, tablets, and smart 
phones has enabled it to become 
the virtual globe of choice for 
geospatial viewing. The consortium 
will enable the participants 
to collaborate and support 
the requirements for building 
infrastructure modelling (BIM) 
and for owners of infrastructure 
assets. In addition, the consortium 
will support feature development, 
priority bug fixes, expansion of 
outreach efforts, and the hosting of 
social coding events such as code 
sprints and bug bashes.

BIM FOR HERITAGE GUIDANCE
Historic England’s Geospatial 
Imaging team are working on BIM 
for Heritage: Developing a Historic 
Building Information Model. The 
publication is intended to help guide 

heritage sector owners, end-users 
and professionals implement BIM 
for heritage projects. The document 
is expected to include up to 15 
case study examples highlighting 
the practical application of BIM 
across a range of architectural and 
archaeological applications.

SCANNING AN ANGLO-SAXON 
ABBEY
Worcester based chartered land 
surveyors CGD Ltd has been 
appointed to undertake a survey of 
the Anglo-Saxon Pershore Abbey. 
The project involves surveying 
and measuring every stone at the 
Abbey, using the 3D scanning 
technology; the final data will then 
be processed to produce a 3D 
model which will be shared with 
the Abbey’s architect.

BIM, has appointed Andrew 
Norrie as commercial director. 
Norrie joins with nearly ten years’ 
experience in the 3D CAD and BIM 
sector, having worked for industry 
leaders such as SolidWorks and 
Graphisoft UK.

Mark Clarke, previously MD 
of Mayrise Systems has joined 
Marketing Edge as business 
growth consultant. Clarke will offer 
advice on how to build a business 
from start-up all the way through 
to forming successful partnerships, 
negotiating mergers or sale of the 
business. As well as a thorough 
understanding of the municipal 
and highways contracted services 
sector, Clarke brings specific 
experience in sales and marketing 
strategy.
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Advocates, Rules and Collaboration

Several policy initiatives already 
this year plus consultations, new 
client guides and key events like 
the World Bank Land Conference 
and the FIG Working Week 
provide the focus for RICS.

Hopefully, you are all enjoying 
the new design and format for 
Geomatics World and avidly reading 
all of the articles. Spring 2017 
(for those of us in the northern 
hemisphere) has seen several policy 
and standards related initiatives 
gather pace. This year’s RICS 

evening lecture sessions ended with a tour de force 
from Tim Marshall (review in this issue, page 30) and 
now all eyes turn towards GEOBusiness 2017. In the 
meantime, here is a selection of updates for you.

SURVEYORS ACTING AS ADVOCATES
RICS has released ‘Surveyors acting as advocates, 2nd 
edition professional statement; 3rd edition guidance 
note’, effective from 1st June 2017. See: www.rics.
org/uk/knowledge/professional-guidance/professional-
statements/surveyors-acting-as-advocates-2nd-edition-
professional-statement-3rd-edition-guidance-note/
This professional statement sets out the core duties 
expected of the surveyor-advocate. It applies where 
you agree (whether in writing or orally) to act as a 
surveyor-advocate before any tribunal in England, 
Wales or Northern Ireland. The note offers guidance on 
fundamental aspects of advocacy practice. It outlines 
general duties and roles and offers best practice 
advice on, among other things, case preparation and 
preliminaries, evidence and documents, and hearings. 
A client guide (a standalone electronic version of the 
professional statement) is also available.

AMENDING LAND REGISTRATION RULES
Having successfully staved off the spectre of 
‘privatisation’ last year, Land Registry is consulting 
on changes to the LR rules 2003 (RICS is the only 
non-legal organisation represented on the LR Rules 
committee). This consultation proposes some changes 
to the Land Registration Rules 2003 to allow Land 
Registry to offer customers digital alternatives to paper 
conveyancing and registration. Other amendments will 
reflect how Britain has modernised and simplified land 

registration services through digital transformation. 
Essentially the proposals are a follow-up from 
e-conveyancing and offer further online data access 
and deposition for land registration in England & Wales. 
RICS will respond in due course.

OTHER CONSULTATIONS
And just how are you getting on with the Digital Plan 
of Works DpoW and BIM level II? BuildingSMART UK 
& Ireland are conducting a survey on behalf of the UK 
BIM Alliance, ahead of a workshop being run jointly by 
the Alliance and the UK Government DBB Task Group, 
to determine the level of use and utility of the existing 
approaches to digital Plans of Work (dPoW), the level of 
demand for improvements, and identification of further 
requirements. http://buildingsmart.org.uk/news/survey/
Ordnance Survey Great Britain is taking part in an 
Open Geospatial Consortium (OGC) project to develop 
interoperability standards for underground infrastructure. 
As part of the project OS is running an online survey to help 
identify opportunities, risks, successful and less successful 
implementations, and any other relevant issues from 
around the world. They then hope to develop standards 
to encourage data sharing and subsequent business and 
societal benefits. The move follows OS’s joining OGC as a 
Principal Member, the only one outside of the US. More at: 
www.opengeospatial.org/standards/requests/155?utm_
source=phplist506&utm_medium=email&utm_
content=HTML&utm_campaign=OGC+invites+expertise+o
n+underground+maps+and+models

CLIENT GUIDES
RICS welcomed the latest client guide from TSA on 
Hydrographic survey – now available @ http://www.tsa-
uk.org.uk/downloads/ which adds to their portfolio.

EVENTS
RICS was delighted to be added to the supporting 
bodies listing for the World Bank Land conference 
2017 www.worldbank.org/en/events/2016/08/22/
land-and-poverty-conference-2017-responsible-land-
governance-towards-an-evidence-based-approach 
RICS will have numerous speakers, lectures, a special 
session on ILMS, several roundtables and workshop 
involvement.
Preparations for FIG Working Week 2017 Helsinki are 
at advanced stages www.fig.net for RICS and for our 
full support to GEOBusiness 2017, now into its 4th 
year! How time has flown!

>

POLICY WATCH BY JAMES KAVANAGH, RICS

James Kavanagh, Director of the RICS 

Land Group. 
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Surveyors? We’re in a class of our own!

In the world of Geomatics, many things change 
and develop almost continuously. 

This year’s World Bank “Land and Poverty Conference 
2017”, being held this March, will be no exception and 
the RICS will be there. Global awareness of geospatial 
data amongst world leaders and opinion formers is 
increasing and is becoming more accepted by other 
professions, who recognise our ability to better observe 
and track activities such as land use or pollution. 
Geomatics enables greater participation such as 
through crowd-sourced input, as well as offering the 
potential for better monitoring and detection of change.

Next month sees the world of Hydrography in the 
spotlight with the first assembly of the newly re-
organised International Hydrographic Organization 
(www.iho.int/srv1/index.php?option=com_content
&view=article&id=388&Itemid=306&lang=en). The 
excitement this year will likely be the election of a 
new general secretary and two directors to lead the 
organization forward.

ENGAGE WITH THE MILLENNIALS
In the UK the survey profession appears to continue to 
be coming under pressure (some things never change). 
Currently it is the impact of weak oil prices which are 
negatively impacting on many surveyors in the offshore 
sector, affecting established individuals and careers. 
There is also the uncertainty of future investment and 
projects for infrastructure due to political issues. It also 
affects those starting out in the business when they find 
university and college courses dwindling as they often 
lack the numbers to maintain their course syllabi and 
are having to find innovative ways to continue. These 
different forces are often not in our control but we 
can influence some of them. There is a skills shortage 
and a developing gap in certain areas. We need a 
concerted effort to promote the profession and get the 
engagement of the millennials and younger generation.

Therefore some positive news was the recent 
announcement that GEOBusiness (23 & 24 May 
in London) is to work alongside Alison Watson 
from Class of Your Own (COYO). Together they 
have developed a full day of enticing activities and 
presentations for school and younger students 
aged 14-19, with the aim of demonstrating just how 
exciting the geospatial industry is and why they 

should choose a ‘geo’ career path. 
The programme will also include 
sessions targeting the teachers. You’ll 
definitely hear more on this topic 
but if you are interested visit: http://
geobusinessshow.com/geo-careers/ 
Alternatively you can get the RICS 
brochures on careers at http://www.
rics.org/us/the-profession/surveying-
2016-careers-guide/

ROBOT SURVEYORS? I DON’T 
THINK SO!
Whilst there may still be some 
uncertainty about future projects, 
there’s no doubt that spatial data is 
still being collected and generated in 
ever increasing volumes. Automation 
and robotics will replace the surveyor. . . No! In my 
view there is the very necessary management of 
spatial data, its application to building and construction 
projects, spatial position and location calculations, 
legislation and regulatory issues, precision guidance & 
control and the understanding of errors and adjustment 
methods. In the future, the role and involvement of 
the professional surveyor in collecting, processing, 
verifying and sharing geospatial data may change and 
adapt, and we are often the early adopters. But for the 
foreseeable future there will continue to be a need for 
the qualified surveying professional.

So, while we get news about airborne taxis in Dubai, 
autonomous cargo shipping, swarms of delivery 
drones, underwater autonomous digital monitoring and 
software based GNSS solutions from the latest 2nd 
generation augmented satellite positioning systems, 
we should be encouraged that the world is moving 
towards a more spatially aware and spatially reliant 
future. One that, whilst continuously changing, will still 
need the skills of the Geomatics professional.

>

GEOMATICS PGB CHAIR BY GORDON JOHNSTON

Gordon Johnston, Chair of the RICS 

Geomatics Professional Group. Gordon 

welcomes your comments and thoughts 

so please email to the following address  

geochair.rics@gmail.com

ENSURING YOU ALWAYS GET YOUR COPY OF GW
If you are an RICS member you must inform the Institution of any 
change of address. As publishers of GW we cannot change the RICS 
database. Call +44 (0)870 333 1600 or log In to the RICS website  
or email contactrics@rics.org Subscribers should call  
+44 (0)1438 352617 or email: jason.poole@geomares.co.uk
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Puzzling start to year

Here’s a little something to start 
the year and to puzzle readers. 
Our thanks to Prof Jan De 
Graeve for sending the image 
below drafted by his friend R. 
Sarma. Jan thought it was just 
as enigmatic as Renaissance 
print artist Albrecht Dürer’s 
Mélancholie, which has puzzled 
art experts for five centuries. 
I think our mathematically 
inclined readers will soon puzzle 
out the message but more 
importantly how did M. Sarma 

devise it? Anyone for next year?

MUDDLED MERIDIANS
I’ve been visiting the state capital 
of Florida, Tallahassee where I 
saw a whimsical little bumper 
sticker: “Armed Societies are Polite 
Societies”. Possibly true but the 
local press recorded how a man 
who’d emptied his popcorn tub over 
someone was promptly shot by the 
recipient. But with local wildlife like 
this alligator around it’s probably 
prudent to keep a weapon to hand.

We had arrived a few days previously at Tampa and 
visited nearby Clearwater and St Petersburg where 
I saw this giant sundial. Not sure if it is the world’s 

largest; perhaps someone 
can check with the  
Guinness Book of Records 
please.

Florida was acquired by treaty 
from Spain in 1821 and was 
the 27th state to be admitted 
to the Union. In Tallahassee 
the popular Cascades Park I 
came across the state’s own 
finely demarcated meridian – 
the point of beginning for all its 
land surveys. Remember that 
long before GPS and even 
the Greenwich meridian many 
countries and territories had 

their own meridians from which land could be measured 
and mapped.

Like most US states, Florida was apportioned using the 
national Public Land Survey System, which required 
territory to be divided into six-mile square townships and 
then further divided into 36 smaller one-mile squares or 
sections. A note in a booklet I picked up is interesting:

The marker referred to was removed when the park 
was renovated and was given to the Florida Surveyors 
and Mappers Society. By the way, I just love that 
word “cattywampus”. There are various spellings; it 
means something which is not correctly arranged or 
lined up and especially diagonally. Well, haven’t we all 
experienced a few surveys like that!

I am now looking forward to Monday 13th March’s 
lecture at the RGS by Prof Charles Withers on “Zero 
degrees: the geographies of the prime meridian”. He 
has the grand title of Geographer Royal for Scotland. 

UNDERCURRENTS by MALCOLM DRAPER

High time we had one south of the border too. I will 
keep you posted.

MARCHES AT THE RGS
New year at the Royal Geographical Society heard 
Rory Stewart giving an outstanding lecture about 
The Marches (an area of land between two countries 
or territories) and also the title of a well reviewed book 
he had published last year. Stewart (Eton, Oxford, 
the Army and the Diplomatic Service) is an interesting 
character who’s had a very eventful life for his 44 years. 
He has tutored Royal Princes, walked across Asia and 
through Afghanistan and worked for the administration 
in Iraq after the 2003 war. He is currently Minister of 
State at the Department for International Development.

His lecture covered aspects of his non-political life and 
particularly his long walk across northern Britain taking 
in Hadrian’s Wall, Roman forts, the tough Cumbrian 
hill farmers and into southern Scotland, from where 
his family hails. Although a personal journey, this was 
a fascinating account of the forgotten land between 
our two countries (would it have been one country if 
Hadrian hadn’t built his wall?) and how it has been 
fought over repeatedly and settled by numerous 
people, including the cattle rustling, squabbling and 
fighting reivers of the 16th century.

When I first joined the RGS many years ago, a stalwart 
at evening lectures was the late John Wright, military 
surveyor and former head of the Directorate of 
Overseas Surveys. No lecture past without John asking 
a question presaged with the words “When I was in The 
Sudan. . .”  I was therefore rather disappointed with the 
next lecture I attended. “Living with a shrinking Nile: the 
view from Sudan” turned out to be a very scholarly but 
dry account from an archaeologist who hectored us 
like first-year students. Alas I missed the BBC journalist 
and foreign correspondent John Simpson, whose 
latest book was the subject of his lecture, “We chose 
to speak of war and strife”. The book is an account of 
the history of foreign correspondents beginning with 
William Russell in the Crimea and his report of the 
famous but doomed Charge of the Light Brigade.

MEASURING A MARATHON
It’s always amazing how those who should call in 
surveyors, don’t. The Scottish half marathon run 
on Sunday 29th January was 150 metres short of 
the prescribed distance. For those who shrug and 
say these things happen, tell that to winner Callum 
Hawkins and others proud of their personal best times 
recorded that day but now invalid.

The organisers said it was down to human error due 
to the route not being followed correctly. However, 

UNDERCURRENTS

Malcolm Draper, Owner of Rentalength

MERIDIAN MARkER IS Off
That meridian marker in Smoky Hollow which 
we’ve been citing as the point of beginning for 
all Florida land surveys sits about 10 feet too far 
west and tad to far south. Furthermore, not all 
land descriptions are based on this point–merely 
nearly all, according to R.A. Gray, retired secretary 
of state.

Angus Laird gave us the information about the 
marker being misplaced in its memorial location 
there in the tall grass between the county jail and 
the dog pound. He got it from Miller Walston, 
retired city engineer, who discovered it in 1923 
when his re-survey of Tallahassee streets began to 
go cattywampus.

Working backwards from other established points, 
Walston dug down and found the fat pine stake 
where it had been driven by the surveyor general 
of Florida 100 years before when he looked around 
for the newly selected site for the territorial capital 
for some proper point of beginning and decided 
on the junction of two old Indian trails near a nice 
creek and a nice little waterfall.”

St Petersburg’s giant sundial.

Florida has some worrying locals.
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word “cattywampus”. There are various spellings; it 
means something which is not correctly arranged or 
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lecture at the RGS by Prof Charles Withers on “Zero 
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has the grand title of Geographer Royal for Scotland. 
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High time we had one south of the border too. I will 
keep you posted.

MARCHES AT THE RGS
New year at the Royal Geographical Society heard 
Rory Stewart giving an outstanding lecture about 
The Marches (an area of land between two countries 
or territories) and also the title of a well reviewed book 
he had published last year. Stewart (Eton, Oxford, 
the Army and the Diplomatic Service) is an interesting 
character who’s had a very eventful life for his 44 years. 
He has tutored Royal Princes, walked across Asia and 
through Afghanistan and worked for the administration 
in Iraq after the 2003 war. He is currently Minister of 
State at the Department for International Development.

His lecture covered aspects of his non-political life and 
particularly his long walk across northern Britain taking 
in Hadrian’s Wall, Roman forts, the tough Cumbrian 
hill farmers and into southern Scotland, from where 
his family hails. Although a personal journey, this was 
a fascinating account of the forgotten land between 
our two countries (would it have been one country if 
Hadrian hadn’t built his wall?) and how it has been 
fought over repeatedly and settled by numerous 
people, including the cattle rustling, squabbling and 
fighting reivers of the 16th century.

When I first joined the RGS many years ago, a stalwart 
at evening lectures was the late John Wright, military 
surveyor and former head of the Directorate of 
Overseas Surveys. No lecture past without John asking 
a question presaged with the words “When I was in The 
Sudan. . .”  I was therefore rather disappointed with the 
next lecture I attended. “Living with a shrinking Nile: the 
view from Sudan” turned out to be a very scholarly but 
dry account from an archaeologist who hectored us 
like first-year students. Alas I missed the BBC journalist 
and foreign correspondent John Simpson, whose 
latest book was the subject of his lecture, “We chose 
to speak of war and strife”. The book is an account of 
the history of foreign correspondents beginning with 
William Russell in the Crimea and his report of the 
famous but doomed Charge of the Light Brigade.

MEASURING A MARATHON
It’s always amazing how those who should call in 
surveyors, don’t. The Scottish half marathon run 
on Sunday 29th January was 150 metres short of 
the prescribed distance. For those who shrug and 
say these things happen, tell that to winner Callum 
Hawkins and others proud of their personal best times 
recorded that day but now invalid.

The organisers said it was down to human error due 
to the route not being followed correctly. However, 

this only accounted for about 50m of the shortfall. The 
remainder they say was due to measuring the final run 
on closed roads whereas previous measurements had 
been made on open roads with utility works. Hmm, 
seems a bit weak to me. Could all have been avoided if 
only they’d called in the experts on measurement.

ALTERNATIVE LOCAL NEWS
Someone recently drew my attention to the website of 
the spoof local paper, the Rotherham Bugle. Written 
with tongue in all cheeks along the lines of the rude and 
raucous satirical magazine Viz, the Bugle covers stories 
like “Secret Internment Plan For Fly Tippers Revealed” 
– just love that one, and: “Wickersley Man Goes On 
Expensive Holiday And Doesn’t Post Any Pictures To 
Social Media.”

Being one myself, I especially liked the story: “Old 
People At Bus Stops Know More Than Books And 
The Internet Says New Study”. It begins with “Anyone 
looking for information or advice would do well to avoid 
books, the internet and so called experts, because a 
new study has revealed that old people at bus stops 
know more about everything than all of them. And 
they’re more than happy to share it.” I am there to 
advise!

The Bugle’s pièce de résistance was “Buttock Tattoo 
Terror Lands Rotherham Pair In Hospital”. This being 
a family column I can’t go into too many details but 
suffice to say it involved a tattoo of the chariot race in 
the film Ben Hur, a thong, flatulence and a fire resulting 
in Charlton Heston looking more like Sydney Poitier. 
Read more at www.rotherhambugle.com

There are several excellent exhibitions on at the 
moment which I plan to visit. We’ll report on the British 
Library’s Maps and the 20th Century: Drawing the Line 
next time. We’ll also try to take in Bletchley Park’s new 
exhibition recording the hitherto untold story of signals 
intelligence in the First World War. At that time there 
were two very separate code-breaking organisations, 
each fighting their own war: MI1(b), set up by the War 
Office, and Room 40, established by the Navy.

UNDERCURRENTS
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Florida’s meridian is 

beautifully marked. 

The state’s rough 

shape is marked out 

by counties.

12-13_undercurrents.indd   13 27-02-17   15:55



March / April 2017 14

PHOTOGRAMMETRY by VARIOUS

Photogrammetry aids River 
Restoration
Structure-from-Motion photogrammetry 
and GIS are being used to chart the success 
of a river restoration project in Northern 
England.

Many of the world’s rivers 
are degraded as a result of 
modification of their flow regimes. 
This modification (‘regulation’) 
results from the construction of 
impoundments such as dams 
and weirs, as well as the water 
abstractions and tributary diversions 

that often go hand in hand with 
impoundment. Flow regulation 

affects the transfer of sediment 
downstream and, as a result, natural 
habitat-forming processes are 
compromised. These processes are 
important for aquatic organisms, 

so changes resulting from flow 
regulation affect the ability of rivers 

to support functional and diverse 
ecosystems.

RESTORING RIVERS
Recognition of the damage 
caused by flow regulation has led 
to the widespread growth of river 
restoration. Restoration can take 
many forms, but an overall guiding 
philosophy is that of restoring 
habitat-forming processes.

The River Ehen is fed by Ennerdale 
Water (Figure 1) – an important 
water supply reservoir – with lake 
levels and the volumes of water 
released to the Ehen managed to 
help ensure that local and regional 
water demands are met. The Ehen 
supports some rare and important 
species of fish and invertebrate 
and, for the last ten years or so, 
the Environment Agency, United 
Utilities, Natural England and 
the Universities of Aberdeen 
(Scotland) and Lleida (Catalonia) 
have been working in partnership 
to help ensure that flow regulation 
does not compromise the river’s 
ecological health. This partnership 
has involved various catchment 
management initiatives designed 
to improve habitat conditions in 
the Ehen, and most recently it 
has led to the reconnection of a 
formerly diverted tributary (Ben 
Gill). This reconnection aims to 
restore the natural conveyance 

of sediment from Ben Gill to the 
Ehen.

NEW CHANNEL
Ben Gill naturally discharged to the 
Ehen a short distance downstream 
from the weir (Figure 1). However, it 
was diverted from its natural course 
in the 1970s to route water to the 
lake in order to increase storage. 
This diversion has meant that for 
the last 40 years Ben Gill has been 
unable to deliver its water and 
sediments to the Ehen. The result is 
that, in the section close to the weir, 
the Ehen has become unnaturally 
stable (in terms of flows, fluxes of 
sediments and bed mobility). To 
start addressing this problem, in 
2014 a new channel was dug to 
reconnect Ben Gill to the Ehen. The 
new channel is around 300m long 
and follows the natural course of the 
stream.

We have been using 
Structure-from-Motion (SfM) 
photogrammetry to track how 
the new channel has evolved in 
response to a series of floods. 
We have been monitoring the 
topographic changes in the new 
channel that result from these 
floods, as well as assessing the 
volumes and sizes of sediment 
now being delivered to the Ehen 
as a result of the reconnection. 
This information is being linked 
to field-based assessments of 
sediment transport in the Ehen, to 
assess the degree to which more 

DEMs produced from successive 
surveys were used to assess. . . . 
changes associated with flood events.

Figure 1: (A) Location of the study site (River Ehen, Lake District, NW England); (B) Original and 

new course of Ben Gill, from the old diversion to its confluence with the Ehen; (C) A view of 

Ennerdale Water looking North from Gill Fell. Ennerdale Water discharges into the River Ehen, 

with flows in the river controlled by a small weir. The newly created section of Ben Gill channel 

is visible in the centre of the picture, meandering its way to the Ehen. Credit: B. Marteau.

Figure 2: Illustration of the workflow used to process the UAV-acquired images.
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so changes resulting from flow 
regulation affect the ability of rivers 

to support functional and diverse 
ecosystems.

RESTORING RIVERS
Recognition of the damage 
caused by flow regulation has led 
to the widespread growth of river 
restoration. Restoration can take 
many forms, but an overall guiding 
philosophy is that of restoring 
habitat-forming processes.

The River Ehen is fed by Ennerdale 
Water (Figure 1) – an important 
water supply reservoir – with lake 
levels and the volumes of water 
released to the Ehen managed to 
help ensure that local and regional 
water demands are met. The Ehen 
supports some rare and important 
species of fish and invertebrate 
and, for the last ten years or so, 
the Environment Agency, United 
Utilities, Natural England and 
the Universities of Aberdeen 
(Scotland) and Lleida (Catalonia) 
have been working in partnership 
to help ensure that flow regulation 
does not compromise the river’s 
ecological health. This partnership 
has involved various catchment 
management initiatives designed 
to improve habitat conditions in 
the Ehen, and most recently it 
has led to the reconnection of a 
formerly diverted tributary (Ben 
Gill). This reconnection aims to 
restore the natural conveyance 

of sediment from Ben Gill to the 
Ehen.

NEW CHANNEL
Ben Gill naturally discharged to the 
Ehen a short distance downstream 
from the weir (Figure 1). However, it 
was diverted from its natural course 
in the 1970s to route water to the 
lake in order to increase storage. 
This diversion has meant that for 
the last 40 years Ben Gill has been 
unable to deliver its water and 
sediments to the Ehen. The result is 
that, in the section close to the weir, 
the Ehen has become unnaturally 
stable (in terms of flows, fluxes of 
sediments and bed mobility). To 
start addressing this problem, in 
2014 a new channel was dug to 
reconnect Ben Gill to the Ehen. The 
new channel is around 300m long 
and follows the natural course of the 
stream.

We have been using 
Structure-from-Motion (SfM) 
photogrammetry to track how 
the new channel has evolved in 
response to a series of floods. 
We have been monitoring the 
topographic changes in the new 
channel that result from these 
floods, as well as assessing the 
volumes and sizes of sediment 
now being delivered to the Ehen 
as a result of the reconnection. 
This information is being linked 
to field-based assessments of 
sediment transport in the Ehen, to 
assess the degree to which more 

natural and dynamic sedimentary 
processes are returning to the 
river.

MONITORING SURVEyS
The work has involved periodic 
aerial photographic surveys of the 
new channel, when it was in a dry 
state, using a drone (DJI Phantom 
UAV), with successive digital 
elevation models (DEMs) produced 
from the image-based point clouds. 
DEMs produced from successive 
surveys were used to assess 

topographic and sedimentological 
changes associated with flood 
events. One of the things we were 
particularly interested to do was 
to assess the utility of low cost, 
consumer grade cameras for this 
type of work, where accuracy and 
confidence in model output are of 
critical importance. To this end we 
spent a considerable amount of 
time calibrating the camera (GoPro 
Hero 3+, 11 MP) and testing various 
flight altitudes to optimise image 
resolution and overlap. We also 
installed 196 Ground Control Points 
(GCPs) along the channel (covering 
an area of 0.06 km2). One third of 
the GCPs were used as checkpoints 
(to assess the quality of the point 
clouds), while the remainder were 
used to control the photogrammetry.

Images were captured at one 
second intervals, with repeat passes 
giving around 1100 images for 
each aerial survey. Nine surveys 
have been conducted in the first 
two years of the new channel’s 

DEMs produced from successive 
surveys were used to assess. . . . 
changes associated with flood events.

>

Plate 1: New section of channel under construction (summer 2014). The completed channel is around 300m long and 

at the time of construction it ranged from 3-5m wide and 0.5m deep. Credit: B. Marteau.

Figure 2: Illustration of the workflow used to process the UAV-acquired images.
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life. Images were post-processed 
using AgiSoft PhotoScan, to 
produce an orthophoto and a 
high-density point cloud for each 
survey. The point cloud consisted 

of many millions of points (30-40 
million), resulting in a point density 
that varied from 1400 to 2200 per 
m2; image resolution was 2-3cm 
per pixel. From a computing 
perspective, such dense 3D point 

clouds are highly demanding to 
handle so 2.5D raster files were 
produced from the point clouds to 
help with processing and analysis 
of the topographic data within Esri 

ArcMap. To produce DEMs for 
each survey, point clouds were 
decimated using the geostatistical 
toolkit ToPCAT2, available in the 
open source Geomorphic Change 
Detection software (http://gcd.

joewheaton.org/) (Figure 2). The 
minimum elevation in each cell was 
used to create the DEMs.

MODEL ACCURACy
Because we were interested in 
assessing the utility of the GoPro, 
we paid careful attention to errors 
when constructing the DEMs. 
As an example of error, some 
statistical parameters are given 
in Table 1 for the first three DEMs 
we produced. The table indicates 
that model accuracy (3D) was 
around 5cm or less. This value was 
extremely reassuring as it is smaller 
than the size of the sediment in the 
channel; in turn, this error means 
that we can be very confident in the 
assessment of how the channel is 
changing.

COMPARING DEM’S
By subtracting successive DEMs, 
we were able to assess any 
spatial patterns in the loss (scour) 
or accumulation (fill) of sediment 
along the channel that occurred 
between surveys. The estimated 
accuracy of each DEM allowed 
us to compute minimum levels of 
detection which we used to attach 
confidence to these assessments 
of change. Changes that are similar 
to the minimum level of detection 
are considered uncertain, since 
they could merely represent the 
propagated error of the two DEMs 
being compared, rather than real 
topographic change. In the output 
from these analyses (example 
shown in Figure 3), areas where 
estimated changes are below the 
minimum level of detection are left 
transparent, while coloured areas 
represent locations where changes 
were greater than the minimum level 
of detection. The models allowed us 
to estimate net volumetric change 
in the channel between successive 
surveys – a change which 
represents the minimum amount  
of new sediment delivered to the 
Ehen.

MEASURING THE bAR
Sediment delivered from Ben Gill 
initially accumulates in a gravel 
bar at the confluence with the 
Ehen (visible in Figure 2). Within 
six months this bar grew from 
zero (prior to the reconnection) 
to more than 30m long and 5m 
wide, and is now made up of 
more than 150m3 of sediment. We 
are now using photogrammetry 
to assess volumetric changes in 
the bar, and by coupling this with 
hydraulic models, determine the 
flow discharges which dictate how 
the sediment that makes up the 
bar is mobilised and conveyed 
downstream within the Ehen. In 
fact, it is already functioning as 

PHOTOGRAMMETRY

. . . model accuracy (3D) was around 
5cm or less.

Table 1: Main parameters for each of the first three flights performed and their associated model accuracy.

 Number Average Average
 of flight pixel Model accuracy (m)
Model images altitude resolution

  m cm2/pix x y z 3D

October 2014 500 13.08 0.0556 0.025 0.024 0.014 0.044
January 2015 361 15.61 0.0729 0.028 0.039 0.015 0.056
April 2015 475 12.42 0.0454 0.025 0.016 0.009 0.035

Figure 3: Conceptual diagram to show the creation of DoDs (DEMs of difference)
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MEASURING THE bAR
Sediment delivered from Ben Gill 
initially accumulates in a gravel 
bar at the confluence with the 
Ehen (visible in Figure 2). Within 
six months this bar grew from 
zero (prior to the reconnection) 
to more than 30m long and 5m 
wide, and is now made up of 
more than 150m3 of sediment. We 
are now using photogrammetry 
to assess volumetric changes in 
the bar, and by coupling this with 
hydraulic models, determine the 
flow discharges which dictate how 
the sediment that makes up the 
bar is mobilised and conveyed 
downstream within the Ehen. In 
fact, it is already functioning as 

a local sediment source, with 
new bar features developing 
further downstream in the Ehen 
as a result of material originating 
from the confluence bar. These 
features, consisting of loose, mobile 
gravel-sized material, are a critical 

element of the habitat of the fish 
and invertebrate species that sit at 
the heart of the restoration work. 
Additionally, these new features 
modify the morphology of the river 

channel, helping to generate the 
varied flow conditions which help 
support increased biodiversity.

The restoration work in the River 
Ehen involves the reconnection of a 
whole sub-catchment (Ben Gill) to a 

main-stem river – a unique example 
of a system scale restoration 
project. Our photogrammetric work 
is proving invaluable, as it is yielding 
quantitative estimates of the amount 
of sediment now being delivered to 
the Ehen following the reconnection 
of Ben Gill. Because of the attention 
paid to error analysis, we can be 
confident in these estimates, and 
more broadly that the restoration 
project is beginning to achieve its 
objective of restoring processes in 
the system.

PHOTOGRAMMETRYPHOTOGRAMMETRY

Because of the attention paid to error 
analysis, we can be confident in these 
estimates. . .

ANy QUESTIONS? GW POSED A fEW QUESTIONS fOR 
 bAPTISTE MARTEAU AND DR DAVID GREEN.
Q: How did you calibrate the camera?
A: We first used AgiSoft Lens to get the distortion parameters of the 
lens, and then conducted some experiments to see whether including 
these parameters was actually improving the quality of the results. 
Then, we ran another experiment which involved capturing images of 
a chessboard with painted semi-spheres glued on, to see how well the 
construction of point-clouds from images was fitting the reality.

Q: You’re using a non-survey drone. Do you have any comments on 
flight planning and execution?
A: I’d say optimum conditions are little or no wind, an overcast, bright 
and not too sunny day, and try to keep a more or less constant speed 
and distance from the channel. Much of the work was initially based on 
seeing what we could do with an off-the-shelf drone that was low cost. 
The drone is controlled manually. We generally walked with it to keep it 
close.

Q: What’s the flying height of the drone?
A: On average, flying altitude was between 12m and 16m above the 
channel.

Q: You state that images were taken at 1 second intervals. Do you 
know roughly what overlap that equates to?
A: I calculated only for one flight, and it was over 80%. As this project 
was started when drones were only just appearing – much of the 
early work was quite experimental and we went for as many photos 
as possible in the 5-8 minutes of flight time (DJ Phantom 1 - battery) 
which ensured we got complete coverage. We also often had to deal 
with timeslots in the weather that were quite short.
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Land Governance in Support 
of the 2030 Global Agenda
There were few free seats for the Michael 
barrett award lecture given by Prof Stig 
Enemark at the RICS in London last 
December, reports Richard Groom.

The award is made by the RICS 
Geomatics Professional Group 
and the Boundaries & Party Walls 
Practice Panel. It is open to fellow 
and professional members of the 
RICS (and non member overseas 
surveyors) and to barristers and 
solicitors at law practising in the field 
of land law. The recipient is a person 
who, in the opinion of the panel/
professional group, has contributed 
most to the understanding of the 
subjects of land transfer, registration 
and administration, encroachments, 
cadastre and boundary issues, 
or to an improvement in the 
administration of the laws regarding 
them, within the UK and overseas.

FORGING INTERNATIONAL 
PARTNERSHIPS
This year’s recipient was Prof Stig 
Enemark, a well-known figure in the 
world of land administration. He was 
presented with his award by Robin 
McLaren who gave a brief overview 
of Enemark’s achievements. In 
McLaren’s view the highlight of his 
career was Enemark’s presidency 
of FIG from 2007 to 2010 in which 
he forged international partnerships 
with other members of the UN family 
and raised the profile and influence 
of the profession.

With the medal comes a lecture, and 
Enemark used this as an opportunity 
to give an overview of land governance 
and particularly its importance in 
the fight against poverty. Like much 
of surveying, land administration 

is an enabling discipline that is 
needed to achieve the various global 
development aspirations stated in 
the Millennium Development Goals 
and the subsequent Sustainable 
Development Goals. The latter 
call specifically for year-by-year 
measurement of progress. Enemark 
argues that efficient land administration 
is an essential part of this process.

POVERTy REDUCED. . . .  
IN CHINA
Everyone likes a success story and 
the first Millennium Development 
Goal was to reduce poverty by 50% 
by 2015. This was achieved but, said 
Enemark, dig down into the data 
and there was a massive regional 
variation clouding the real picture. 
Reduction of poverty in China 
overwhelmed a situation in Africa 
where nothing had changed. But the 
good news was that the reduction in 
poverty in China could be attributed 
partly to the introduction of a land 
administration system.

Enemark stressed that efficient 
and effective land administration is 
central to achieving the Sustainable 
Development Goals by 2030. To 
enable this to happen, he has been 
a proponent of the concept of Fit 
for Purpose Land Administration. 
The fact that only forty countries 
have functioning systems was, he 
suggested, proof that traditional 
land administration systems are 
not fit for purpose in developing 
countries. Enemark set a challenge: 
to increase the proportion of the 
world with secure tenure from the 
current 30% up to 80% by 2030.

FIT FOR PURPOSE
The fit-for-purpose concept is 
disarmingly simple and summed 
up in the phrase – do as little as 
possible and as much as necessary. 
Different fit-for-purpose solutions 
are appropriate for different cultures. 
There has to be a focus on purpose 
and it has to provide secure tenure 
for all. It also has to be flexible and 

incrementally upgradeable. The 
concept has been put into practice 
already with some impressive case 
studies. Rwanda, for example, 
registered 11 million parcels in five 
years at a cost of $5 per parcel.

In fact it is not possible to make 
meaningful progress without FFP, 
Enemark suggested. How, for 
example, could you implement 
a traditional land administration 
system in Indonesia – a country with 
a population of hundreds of millions 
but with only a hundred surveyors?

Questions at the end of the lecture 
raised some interesting points. 
What role does the surveyor play 
in the process? The answer is that 
he manages the system and trains 
those who will maintain it in the 
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Land Governance in Support 
of the 2030 Global Agenda

Enemark stressed that efficient 
and effective land administration is 
central to achieving the Sustainable 
Development Goals by 2030. To 
enable this to happen, he has been 
a proponent of the concept of Fit 
for Purpose Land Administration. 
The fact that only forty countries 
have functioning systems was, he 
suggested, proof that traditional 
land administration systems are 
not fit for purpose in developing 
countries. Enemark set a challenge: 
to increase the proportion of the 
world with secure tenure from the 
current 30% up to 80% by 2030.

FIT FOR PURPOSE
The fit-for-purpose concept is 
disarmingly simple and summed 
up in the phrase – do as little as 
possible and as much as necessary. 
Different fit-for-purpose solutions 
are appropriate for different cultures. 
There has to be a focus on purpose 
and it has to provide secure tenure 
for all. It also has to be flexible and 

incrementally upgradeable. The 
concept has been put into practice 
already with some impressive case 
studies. Rwanda, for example, 
registered 11 million parcels in five 
years at a cost of $5 per parcel.

In fact it is not possible to make 
meaningful progress without FFP, 
Enemark suggested. How, for 
example, could you implement 
a traditional land administration 
system in Indonesia – a country with 
a population of hundreds of millions 
but with only a hundred surveyors?

Questions at the end of the lecture 
raised some interesting points. 
What role does the surveyor play 
in the process? The answer is that 
he manages the system and trains 
those who will maintain it in the 

long term, rather than doing the 
fieldwork.

AVOIDING THE bLOCKERS
How do you convince the 
politicians? The question was who 
had to be convinced? The answer 
was someone at minister level as 
this is above the level at which 
blocking can confound a project. 
And those blockages largely come 
from the legal profession. This was 
a situation where, Enemark said, the 
professions can be an obstruction. 
If you can convince the leaders, the 
professions have to fall in line.

In general, Enemark’s advice was 
to get as close as possible to the 
relationship between people and 
land and that planning of a land 
administration system should 

encompass maintenance and 
operation of the system as well as the 
process of getting titles registered.

VISUAL bOUNDARIES
There was inevitably a question 
on general boundaries, in answer 
to which Enemark stressed that 
fit-for-purpose boundaries are 

visual, not general, because general 
boundaries might not follow the 
boundary feature visible on the 
ground. Interestingly, he did not see 
visual boundaries as a drawback 
because changes in visual 
boundaries can be detected easily 
from satellite or aerial imagery.

??

>
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OGC’s UK and Ireland Forum
Open Geospatial Consortium (OGC) members and others 
converged on the Geovation hub in London last December 
to catch up and to network.

Andrew Hughes from the British 
Geological Society, who is chair of 
the forum, introduced the event as a 
means for OGC to connect with those 
who are not in a position to attend 
the quarterly technical committee 
meetings, which takes place around 
the world. As the name suggests, 
the forum focuses on issues that are 
pertinent to the UK and Ireland.

CROWD-SOURCING IN DAR
A fascinating account from Denise 
McKenzie, OGC Executive Director 
for Communications and Outreach, 
was about a crowdsourcing project 
in Tanzania called Dar Ramania Huria 
– Open Map in Swahili. This World 
Bank funded (amongst others) project 
filled in an area of Dar es Salaam 
shown blank on existing mapping with 
what is actually there – a sprawling 
settlement. It was achieved by training 
university students and community 
members to collect the data and then 
add it to OpenStreetMap.

The purpose of the exercise was 
to improve flood resilience but, 
as we know, mapping is the 
basis for any kind of planning and 
decision-making and the new map 
has consequently also been for 
other applications including local 
government. Responding, Gary 
Gale from What3Words stressed the 
importance of addressing as well as 
mapping whilst Phil Cooper from 
Sterling Geo described how Landsat 
data had been used to demonstrate 
that the most important activity in 
rapidly expanding cities takes place 
on the periphery. He argued that 
this is where the planning process 
should concentrate by providing 

infrastructure ahead of development. 
For more on this project visit: http://
ramanihuria.org/

AUTOMATED MODELLING
IMGeopatial is a new member of 
OGC, which has developed fully 
automated cloud-based software as 
a service, bridging between remote 
sensing and mapping. They claim 
that their software can automatically 
extract features from 3D imagery at 
a progress rate of four minutes per 
square kilometre, with no human 
intervention. Their primary interest is 
change detection. For example they 
claim to detect leaks by detecting 
abnormal soil moisture. They have 
become members of OGC because 
they see standards as essential for 
getting the most out of automated 
mapping and modelling.

FUTURE CITy PILOT
Ordnance Survey is the only Strategic 
member of OGC outside the USA. 
They, along with organisations 
from France, Germany and Spain, 
sponsored the OGC’s Future City Pilot 
Phase 1 and have been looking at 
how to bring together CityGML and 
IFC – city modelling and BIM. The 
phase 1 project is at reporting stage 
and phase 2 will be discussed at the 
next Technical Committee meeting 
at Delft, The Netherlands, in March. 
OGC are looking for participants and 
sponsors.

WORKING TOGETHER
Google’s Ed Parsons reported on 
OGC’s Spatial Data on the Web 
working group. He made the point 
that much of what we see on the web 
is geospatial yet the governing bodies 

for the web and for geospatial – W3C 
and OGC – have been operating in 
parallel rather than together. Parsons 
highlighted three activities: creation 
of a sensor network vocabulary; a 
semantic approach to coverage data 
and an ontology for time. The project 
was due for completion at this time 
but has been granted an extension of 
six months for writing up.

PRIVATE SECTOR NETWORK
At its meeting in August, the 
UN-GGIM committee of experts 
agreed to establish a private sector 
network. The objective is to provide 
a formal mechanism for the private 
sector to work with the UN body. 
McKenzie has been involved in 
writing the terms of reference, which 
have been provisionally approved. 
For more information and to 
download the terms of reference, 
visit: www.opengeospatial.org/
UNGGIM_PSN McKenzie urged 
the forum to participate. Hughes 
by saying he would arrange telecons 
before, and meetings after, each of 
the quarterly meetings of the OGC 
Technical Committee. This year 
there will be two opportunities for 
face-to-face meetings: at Delft in 
March and at the Ordnance Survey 
in Southampton in September. He 
concluded by stressing that the forum 
is open to all – not just members. 
Visit: www.opengeospatial.org/ogc/
regions/UKIrelandForum

Vanessa Chilunda, 

a chemistry class 

facilitator  helps 

secondary school 

students to collect 

and test water 

samples from 

9 water wells in 

Bagamoyo, Tanzania 

during a STEM boot 

camp.
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 LASER SCANNING

Steel arch bridge test for 
mobile scanning
Accurate data collection by static laser scanner relies on repeated set-ups. 
Today mobile scanners can collect data accurately at around 80% faster. 
Following analysis, Dr Chris Cox’s R&D team at 3D Laser Mapping identified 
a lack of flexibility in current mobile systems.

The ROBIN system has been 
designed to meet the ever-
increasing needs and demands 
of field-based survey teams who 
rely on their equipment to provide 
accurate data in the shortest 
possible time.

A critical part of the R&D process  
is validation where the technology  
is tested against requirements of  
the industry and benchmarks are  
set for system capabilities. As part of 
a recent demonstration of the ROBIN 
+PRECISION system, a scan was 
made of the Silver Jubilee Bridge in 
Runcorn. The aim was to test ease 
of operation, time taken to scan and 
the level of accuracy compared to 
previous data collected.

THE CHALLENGE
Completed in 1961, the Silver 
Jubilee Bridge has an elevation of 
87 metres over the River Mersey 
and is constructed out of 6000  
tons of steel. At nearly 500m  
long, it remains one of Europe’s 
longest steel arch bridges. The 
bridge had previously been 
surveyed by total station, so control 
points could be used to measure 
the success and accuracy of the 
trial.

ROBIN has a relative accuracy  
of around 10-20mm, but often, 
when dealing with complex 
structures such as bridges and  
large building constructions, 
engineers and surveyors prefer to 
collect the most accurate data-set 
possible.

With a survey grade fibre-optic 
gyro (FOG) IMU, ROBIN can be 
used on projects where there is 

Underside of the Silver Jubilee Bridge, one of Europe’s longest steel arch bridges.

Inside the steel arch bridge with laser scanned imagery captured by the vehicle-mounted ROBIN.

LASER SCANNING  by DR CHRIS COX

little or no GNSS, such as urban 
mapping, tunnel surveying and 
forestry mapping. In the case of 
the Silver Jubilee Bridge, overhead 
steelwork presented potential issues 
maintaining GNSS coverage.

Generally speaking, FOG IMUs have 
better accuracy than cheaper MEMs 
(Micro Electromechanical System). In 
particular, attitude accuracy is higher 
and gyro random walk is less, which 
leads to reduced drift when there is 
no satellite coverage. Therefore, the 
absolute accuracy of a FOG IMU will 
be better than a MEMS IMU when 
there is little or no GNSS.

ROBIN’s unique mounting system 
allows the 9kg pod to be attached 
to either a backpack or a vehicle 
mount. Scanning can easily be 
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Steel arch bridge test for 
mobile scanning

??

>

LASER SCANNING  by DR CHRIS COX

little or no GNSS, such as urban 
mapping, tunnel surveying and 
forestry mapping. In the case of 
the Silver Jubilee Bridge, overhead 
steelwork presented potential issues 
maintaining GNSS coverage.

Generally speaking, FOG IMUs have 
better accuracy than cheaper MEMs 
(Micro Electromechanical System). In 
particular, attitude accuracy is higher 
and gyro random walk is less, which 
leads to reduced drift when there is 
no satellite coverage. Therefore, the 
absolute accuracy of a FOG IMU will 
be better than a MEMS IMU when 
there is little or no GNSS.

ROBIN’s unique mounting system 
allows the 9kg pod to be attached 
to either a backpack or a vehicle 
mount. Scanning can easily be 

performed by a solo operator. Dr 
Cox had the system attached to the 
3DLM truck and it was calibrated 
in less than ten minutes. With only 
four passes needed (two per lane) 
a detailed scan was performed in 
around 30 minutes, including the 
roads at either end of the bridge, 
capturing data at over a million 
points per second.

Back in the office, the data was 
processed using the bundled 
software package, MMProcess. In a 
little under three hours, a full dataset 
and point cloud of the Silver Jubilee 
Bridge was available, demonstrating 
an accuracy of 7mm.

THE RESULTS
The captured scan data was 
compared to control points provided 

by the client. These control points 
were placed on the ends of the 
white painted lines on the bridge 
carriageway, which were surveyed 
and levelled using total stations. 
None of the control points were used 
to control (tie down) the scan data. 
When compared to the scan data the 
resulting RMS in elevation was 7mm 
with a standard deviation of 7mm.

The numerous overhead sections of 
steelwork on the bridge presented 
GNSS difficulties, but the survey-
grade IMU used kept the IMU drift 
to a minimum, allowing the system 
to achieve a very high level of 
accuracy.

For further information on 
3D Laser Mapping, visit 
www.3dlasermapping.com
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design was determined for the new 
work. This survey helped Gallagher 
to decide on the best alignment for 
the road. Then with the new design 
and services, data was loaded onto 
the Leica CS35 tablet and available 
on-site in the 3D environment within 
Captivate.

CHALLENGES
Making sure the existing statutory 
services were deep enough not to 
be damaged was imperative to the 
project. The Captivate kit made 
sure the setting out and allocation 
of these services was quick and 
easy. Other obstacles included a 
footpath which was in the way and 
needed to be moved. Trees and 
shrubbery also needed to be cut 
down surrounding the quarry. The 
contract was completed within tight 
time constraints to minimize the 

CASE STUDY by LEICA REPORTER

Leica Captivate
Know it before you use it

Simplify how you work in the �eld and o�ce with 
Leica Captivate’s easy to use apps and familiar
touch technology.  Capture and manage the 
details of any project with easy and customizable
navigation.  With such an intuitive experience, you
already know how to use this engaging software
before you use it. 

uk.sales@leica-geosystems.com
www.leica-geosystems.com/eb-gb
01908 513464

Robotic total station, GNSS 
and PC based tablet speed 
quarry works

Using the latest hardware and Leica’s Captivate software 
has helped Kent contractor Gallagher Ltd deliver a complex 
project on time.

Gallagher Ltd is Kent’s premier 
building, civil engineering, quarrying 
and property business. The 
Gallagher Group started in 1973 
and is based in Kent, England. 
The business started out as a 
ground works contractor and has 
since become a main contractor, 
offering civil engineering, property 
development, design and build 
contracting and quarrying.

Gallagher has a long standing 
partnership with Leica Geosystems, 
having successfully used Leica 
robotic total stations since the 
TPS1100 model range. In June 
2015 when Leica launched the new 
Captivate range, Gallagher was 
keen to invest in the advantages 
offered by this new technology. The 
company is currently equipped with 

17 Leica Captivate one-person kits 
and a GNSS unit.

Gallagher was approached by their 
customer J & J Franks Ltd to work 
on the Mercers South Quarry on the 
Old Reigate Road in Betchworth, 
Surrey. They were awarded the 
contract for the construction of a 
new site entrance to the quarry and 
initial works were undertaken over 
a two-month period. A diversion 
was set up to allow pedestrians 
and motorists to access the villages 
either side of the access way; a 
fundamental move to maintain 
quarry activities.

SITE WORKS
The initial stages of the project 
were to check for existing statutory 
services, adding to the challenges 

of the job. Trial holes had to be dug 
in order to check the depth of the 
site, making sure the site entrance 
was deep enough to put in the bell 
mouth (site entrance). Using Leica 
Captivate solutions meant better 
measurement accuracy, providing 
even the smallest of details, quickly 
and easily.

When setting out on this project, 
positional accuracy was paramount; 
it was crucial to understand exactly 
where the new works might clash 
with any statutory services. The 
Leica Viva TS16 and Viva GS14 
were chosen for this; with the  
GS14 also being used for the  
basic cut-and-fill operations. 
The Viva GS14 was perfect for 
this scenario, as its performance 
is purpose made to deal with 
such demanding environments 
and provides real endurance in 
extreme temperatures and weather 
conditions. Simple, accurate and 
easy to use, the Viva GS14 was 
partnered with the new CS35 Tablet 
running Captivate software and 
was connected to SmartNet for 
reliable and accurate GNSS RTK 
corrections.

The Viva TS16 ‘self learning’ one-
person total station was chosen 
because of its versatility to adapt 
to any environmental condition. 
Running Leica Captivate software, 
the existing conditions of the quarry 
site could be surveyed and recorded. 
This provided an understanding of 
any potential clashes with the utilities. 
Using this survey data, a 3D model 
was produced of the site and the 

The Leica one-person Captivate GNSS unit (left) and TPS1100 total 

station (right).

Pole-mounted GNSS and CS35 Tablet 

running Leica’s Captivate software.
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CASE STUDY

design was determined for the new 
work. This survey helped Gallagher 
to decide on the best alignment for 
the road. Then with the new design 
and services, data was loaded onto 
the Leica CS35 tablet and available 
on-site in the 3D environment within 
Captivate.

CHALLENGES
Making sure the existing statutory 
services were deep enough not to 
be damaged was imperative to the 
project. The Captivate kit made 
sure the setting out and allocation 
of these services was quick and 
easy. Other obstacles included a 
footpath which was in the way and 
needed to be moved. Trees and 
shrubbery also needed to be cut 
down surrounding the quarry. The 
contract was completed within tight 
time constraints to minimize the 

disruption to local pedestrians and 
motorists.

bENEFITS
The project started in July 2015 
and the first part of the road was 
completed in January 2016. 
Gallagher is now returning the quarry 
site to complete the access road to 
the permanent quarry office area. It 
will then become a new fully working 
quarry with the access roads and 
the new site entrance, benefiting 
the community and providing new 
opportunities to the area.

The Leica CS35 tablet offers more 
than a conventional total station 
controller, being a full Windows 8.1 
computer, its capabilities for onsite 
use are almost limitless; Gallagher 
has already installed AutoCad and 
their regular IT services on it. The 

CS35 can be used for everything 
from setting out and surveying, to 
filling in check sheets, documenting 
and photographing as-builts, 
exchanging important data and 
even emails. A complete solution for 
any site engineer or surveyor.

“We wouldn’t have been able 
to complete this construction 
project for J & J Franks without the 
excellent support and equipment 
from Leica Geosystems”, says 
Ken Mallinson, technical contracts 
manager at Gallagher. “We chose 
Leica Geosystems solutions for our 
surveying jobs as we can rely on the 
high quality of the instrument and 
the accuracy of the measurements. 
Furthermore the support and 
excellent after care received from 
their Technical Support and Technical 
Service teams are second to none”.

CASE STUDY by LEICA REPORTER

Leica Captivate
Know it before you use it

Simplify how you work in the �eld and o�ce with 
Leica Captivate’s easy to use apps and familiar
touch technology.  Capture and manage the 
details of any project with easy and customizable
navigation.  With such an intuitive experience, you
already know how to use this engaging software
before you use it. 

uk.sales@leica-geosystems.com
www.leica-geosystems.com/eb-gb
01908 513464

Robotic total station, GNSS 
and PC based tablet speed 
quarry works

of the job. Trial holes had to be dug 
in order to check the depth of the 
site, making sure the site entrance 
was deep enough to put in the bell 
mouth (site entrance). Using Leica 
Captivate solutions meant better 
measurement accuracy, providing 
even the smallest of details, quickly 
and easily.

When setting out on this project, 
positional accuracy was paramount; 
it was crucial to understand exactly 
where the new works might clash 
with any statutory services. The 
Leica Viva TS16 and Viva GS14 
were chosen for this; with the  
GS14 also being used for the  
basic cut-and-fill operations. 
The Viva GS14 was perfect for 
this scenario, as its performance 
is purpose made to deal with 
such demanding environments 
and provides real endurance in 
extreme temperatures and weather 
conditions. Simple, accurate and 
easy to use, the Viva GS14 was 
partnered with the new CS35 Tablet 
running Captivate software and 
was connected to SmartNet for 
reliable and accurate GNSS RTK 
corrections.

The Viva TS16 ‘self learning’ one-
person total station was chosen 
because of its versatility to adapt 
to any environmental condition. 
Running Leica Captivate software, 
the existing conditions of the quarry 
site could be surveyed and recorded. 
This provided an understanding of 
any potential clashes with the utilities. 
Using this survey data, a 3D model 
was produced of the site and the 
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LASER SCANNING by STEPHEN bOOTH

Testing time at new UK HQ
Editor Stephen booth reports from an interesting and 
informative day at laser scanner manufacturer Faro’s new 
UK headquarters.

Tucked away on a trading estate 
near Rugby Faro has established 
an advanced metrology calibration, 
testing and service centre as part of 
its UK headquarters. GW recently 
had the opportunity of being shown 
around by the facility’s manager, 
Graham Catten.

For the benefit of surveyors and 
others not familiar with the world of 
high accuracy measurement (we’re 
talking microns), in addition to 3D 
laser scanners Faro manufactures 
two other product ranges: tracker 
arms and laser trackers. These 

are used widely in manufacturing 
industry for dimensional control. 
The coordinate measuring tracker 
arms are primarily for checking 
small components whilst the laser 
trackers are for larger assemblies, 
particularly in areas like aerospace. 
Other users include the Formula 1 
teams, always searching for that 
extra tenth of a second on their 
drivers’ lap times. On the day I 
visited, a team from a manufacturer 
of pressure vessels for MRI 
scanners was being shown round – 
they’d brought their tracker arm in 
for testing in the boot of their car!

The facility is only the second 
established by Faro in Europe. Their 
headquarters in Stuttgart has been 
where all products have previously 
been returned for calibrating and 
repair. The move was prescient for 
Faro as being in the UK it will help to 
keep down costs with a falling pound 
following the referendum. Already 
they are providing services for Faro’s 
customers in the Scandinavian area.

ENGiNEErS aNd TECHNiCiaNS
Catten has a staff of nine instrument 
engineers and technicians who have 
separate facilities for each product 

line plus three temperature controlled 
rooms, one for ambient and one 
each for much lower or higher 
temperatures. The laser tracker 
and 3D scanners for instance, 
need a 23-metre long track where 
instruments can be left overnight to 
follow a prescribed routine against 
which individual performance can be 
measured against specification. 

For the tracker arms, the calibration 
is undertaken on a rig set up 
on a precisely machined granite 
slab (think the most solid kitchen 
worktop you’ve ever seen!). The arm 
is located on a vacuum controlled 
unit that holds it firm and level on 
the slab whilst its performance is 
checked against calibrated steel 
reference bars.

For the 3D Focus range of laser 
scanners, there is a calibration room 
which at first sight looks like an 
exhibition stand. A chequer-board 
pattern on the wall and floor, with 
carefully located optical targets, enables 
the scanner’s accuracy to be checked.

The visit was a chance to catch 
up with old acquaintance and 
regional manager david Southam 
and get a briefing on the two new 
3D scanners launched at last 
October’s Intergeo and trailered 
in the last issue of GW. The 
new S models, available in two 
ranges – 350 or 150 metres – are 
lighter and more compact than 
their predecessors. There are 
improvements in accuracy and 
temperature range (-20° to +55°) 
plus IP54 environmental protection. 

Both models come with a dual-axis 
compensator and 165Mpx camera 
which captures panoramic images 
during scanning. There is also an 
accessory bay for connecting 
un specified other sensors, like a 
more accurate GNSS than the one 
incorporated or possibly a thermal 
camera.

A further new product designed to 
be used with the Focus 3D laser 

. . . calibration is undertaken on a rig 
set up on a precisely machined granite 
slab (think the most solid kitchen 
worktop you’ve ever seen!).

A 23m long track for calibrating and testing 

laser scanners and trackers Calibrated steel reference bars
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Testing time at new UK HQ
Editor Stephen booth reports from an interesting and 
informative day at laser scanner manufacturer Faro’s new 
UK headquarters.

The facility is only the second 
established by Faro in Europe. Their 
headquarters in Stuttgart has been 
where all products have previously 
been returned for calibrating and 
repair. The move was prescient for 
Faro as being in the UK it will help to 
keep down costs with a falling pound 
following the referendum. Already 
they are providing services for Faro’s 
customers in the Scandinavian area.

ENGiNEErS aNd TECHNiCiaNS
Catten has a staff of nine instrument 
engineers and technicians who have 
separate facilities for each product 

line plus three temperature controlled 
rooms, one for ambient and one 
each for much lower or higher 
temperatures. The laser tracker 
and 3D scanners for instance, 
need a 23-metre long track where 
instruments can be left overnight to 
follow a prescribed routine against 
which individual performance can be 
measured against specification. 

For the tracker arms, the calibration 
is undertaken on a rig set up 
on a precisely machined granite 
slab (think the most solid kitchen 
worktop you’ve ever seen!). The arm 
is located on a vacuum controlled 
unit that holds it firm and level on 
the slab whilst its performance is 
checked against calibrated steel 
reference bars.

For the 3D Focus range of laser 
scanners, there is a calibration room 
which at first sight looks like an 
exhibition stand. A chequer-board 
pattern on the wall and floor, with 
carefully located optical targets, enables 
the scanner’s accuracy to be checked.

The visit was a chance to catch 
up with old acquaintance and 
regional manager david Southam 
and get a briefing on the two new 
3D scanners launched at last 
October’s Intergeo and trailered 
in the last issue of GW. The 
new S models, available in two 
ranges – 350 or 150 metres – are 
lighter and more compact than 
their predecessors. There are 
improvements in accuracy and 
temperature range (-20° to +55°) 
plus IP54 environmental protection. 

Both models come with a dual-axis 
compensator and 165Mpx camera 
which captures panoramic images 
during scanning. There is also an 
accessory bay for connecting 
un specified other sensors, like a 
more accurate GNSS than the one 
incorporated or possibly a thermal 
camera.

A further new product designed to 
be used with the Focus 3D laser 

scanners is the Scan Localizer. This 
is a circular unit that sits between 
the tripod and the scanner and 

combines data from multiple sensors, 
including an IMU to help with real-time 
positioning during indoor surveys.

. . . calibration is undertaken on a rig 
set up on a precisely machined granite 
slab (think the most solid kitchen 
worktop you’ve ever seen!).

A tracker arm calibration table of 

solid machined granite

Calibration room for laser scanners

Calibrated steel reference bars

FARO was founded by Simon raab and Greg 
Fraser whilst working on their PhDs in biomedi-
cal engineering at McGill University in Montreal. 
Founded as Res-Tech in 1981, the name was 
changed to FARO two years later when they began 
developing technology and software to support 
advanced surgical and diagnostic methods. They 
introduced their first articulated-arm measurement 
technology in 1984. In 1993 they repositioned the 
company to focus on the industrial space and the 
rest, as they say, is history.
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The Brexit Judgement. The rule of law rules.

When politics and the law collide 
the Supreme Court settled 
the matter and confirmed the 
wisdom of a chief justice whose 
life spanned the reign of five 
monarchs: Parliament remains 
supreme.

In the last edition of GW I looked 
at the arguments given to the 
Supreme Court for and against 
leaving the EU by way of the Royal 
Prerogative or an Act of Parliament. 
On 24th January 2017 the Supreme 
Court gave their judgement. The 
President of the Supreme Court and 
seven other members [2017] UKSC 
5 upheld the appeal of the lower 
courts in what is best known as 
‘The Brexit Case’.

Professor Alison Young, professor of Public Law, 
University of Oxford, is quoted as saying (on 12 
December 2016): ‘Unlike the situation in other 
countries that have staged referendums, the European 
Referendum Act 2015 (which governed the Brexit 
referendum) does not oblige the government to act on 
the outcome of the referendum.’

However, the decision is a political one, not a legal 
one. The majority of the Supreme Court reviewed the 
European Referendum Act but from a legal point of 
view and stated: ‘Thus, the referendum of 2016 did not 
change the law in a way which would allow ministers 
to withdraw the United Kingdom from the European 
Union without legislation. It is instructive to see how 
the issue was addressed in ministers’ response to the 
12th Report of Session 2009-10 of the House of Lords 
Select Committee on the Constitution (Referendums 
in the United Kingdom). The Committee included the 
following recommendation in para 197: “[B]ecause of 
the sovereignty of Parliament, referendums cannot be 
legally binding in the UK, and are therefore advisory. 
However, it would be difficult for Parliament to ignore a 
decisive expression of public opinion.”

The UK government’s response as recorded in the 
Committee’s Fourth Report of Session 2010-11 was 

“The Government agrees with this recommendation. 
Under the UK’s constitutional arrangements Parliament 
must be responsible for deciding whether or not to take 
action in response to a referendum result.”

That Parliament must be responsible for deciding how 
to leave the EU is the main plank of the judgement 
given by the majority of the Supreme Court. Three of 
the eleven members of the Supreme Court dissented. 
Firstly, Lord Reed in his judgement said: ‘[That is] 
because the effect which Parliament has given to 
EU law in our domestic law, under the 1972 Act, 
is inherently conditional on the application of the 
EU treaties to the UK, and therefore on the UK’s 
membership of the EU.’

Whilst Lord Carnwath, in his dissenting judgement 
stated that: ‘If the UK leaves the EU, there are no 
longer any treaties to which this country is a party.  
It seems to me to follow that the Act will cease to 
import any of the rules which presently it does. The 
Act is not changed; it does, however, cease to operate 
because there are no longer any treaty rules for it to 
bite upon.’

The third dissenter was Lord Hughes, who whilst 
agreeing with much of the judgement given by the 
majority, stated that the European Communities Act 
1972 would cease to have effect as there would be no 
EU Treaties which would apply. In the last paragraph 
(283) of the judgement Lord Hughes stated: ‘...much 
the same legislative programme will be required in 
Parliament, upon the UK’s departure from the EU, to 
deal with the multifarious legal rules presently operative 
via the 1972 Act. The issues before this court do not 
touch this exercise, which will be a matter in any event 
for Parliament. The court is concerned only with the 
necessary procedure for the service of an article 50 
notice to leave.’

Thus, the judgement was not about the political 
decision to leave the EU or not, but the legal processes 
involved. This brings us neatly to Sir Edward Coke 
(1552 – 1634), one time Chief Justice of the Kings 
Bench, who is quoted as saying that Common Law 
as interpreted by Parliament was superior to the Royal 
Prerogative. So, after 400 years the supremacy of 
Parliament still remains.

>
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An aspirant Koala and Alt’s grave

A trip to see some of Australia’s fascinating 
wildlife, including an aspirant surveyor, and a 
visit to the final resting place of Australia’s first 
Surveyor-General.

The Topp Tours’ Xmas Lights bus tour is by far the best 
way to finish off the year on a bright note, enhanced by 
a double choc top softy (ice cream) always on hand for 
my delight.

NEW YEAR FESTIVITIES WITH EELS GREATS
To herald in the New Year (rather noisily!) I was  
invited to an end of year social at the Eels Rugby 
League First Graders drinking hole, The Royal Oak 
in North Parramatta very close to where I now work. 
Legends like Michael Vella, Geoff Gerard, Bob  
“The Bear” O’Reilly and Peter Wynn were on 
hand but the joy was sadly tinged by the tragic 
recent discovery of missing 36 year old ex-player 
Chad Robinson whose funeral commemoration 
was attended a few days later by over a thousand 
mourners.

MEET COOPER THE KOALA – FUTURE 
 NOCTURNAL SURVEYOR
When visiting our best native fauna showplace 
Featherdale Wildlife Park at Doonside in an outer 
Sydney suburb, I can never resist getting up close  
and personable with the inhabitants. On this  
occasion while Cooper the Koala and I were having  
a selfie (by someone else!) he demonstrated a 
penchant for my pocket scale rule just as most 
individuals with surveyor ambitions are want to  
do.

Other incidents of surprise were another koala  
walking around his pen, then onto the handrail, the 
nearly 5-metre long giant crocodile jumping full body 
length out of his small pool to grab his brunch and  
a grumpy wombat chasing her young keeper out of  
her enclosure just when she was being given 
food. Hand feeding all types of kangaroo, wallaby, 
pademelon (a miniature kangaroo), quokka and  
emus is always the most pleasurable feature of this 
great Australian icon as well as the amazing array  
of birdlife, like wedge-tailed eagles, white-breasted 
sea eagles, kookaburras and Major Mitchell cockatoos 
(named after the great NSW Surveyor- 
General).

ADVANCE AUGUSTUS ALT 
– NSW’S FIRST SURVEYOR- 
GENERAL
On the day we celebrate as Australia 
Day on 26th January each year there 
is a bit of a dispute as to whether 
we should rename it “Invasion Day” 
because some of the indigenous 
advocates are a bit touchy. I don’t 
expect there are any Picts or Angles 
(wonder if they did surveying?) around 
to cause similar controversy following 
William the Conqueror’s arrival in 
Britain in 1066! In any event I was 
asked to deliver a short memorial at 
the grave of our first surveyor-general, 
Augustus Alt, who is buried in St 
John’s Cemetery in Parramatta close to where I reside.

Arriving in Sydney Harbour with the First Fleet in 
January 1788, Alt was about 54 and some say already 
past it. However harsh history has been on our initial 
S-G I have been able to glean a more favourable 
account of his contribution to our First Settlement’s 
development. Disagreement prevails not only about 
the extent of his contribution to our early progress but 
even his name and age have been questioned by those 
who have looked into his past. However, the headstone 
placed upon his death in January 1815 is one of 
the most elaborate testimonials in the burial ground, 
carved into the sandstone at the behest of his nephew 
Matthew Bowles Alt.

Whatever may come to light with further delving into 
our past, on this occasion 
it was our opportunity to 
not only proclaim Advance 
Australia Fair (as our national 
anthem declares) but to include 
Augustus Alt in this patriotic 
pronouncement. Nearby to Alt’s 
resting place is the grave of our 
first governor, Arthur Phillip’s 
farmer Henry Dodd, whose 
headstone from 1791 is the 
oldest memorial in its original 
place in Australia, so it was 
fitting to also pay tribute to this 
other first settler of note.

DOWNUNDER CURRENTS BY JOHN BROCK

John Brock is a Registered Surveyor in 

Australia and is a stalwart of FIG and 

its Permanent Institution for the Art and 

History of Surveying.

Celebrating Australia Day with Governor “Arthur 

Phillip”
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REPORT by RICHARD GROOM

Putting the Geo into  
Geopolitics
This year’s UK Geoforum Lecture took place 
on 26th January to a packed lecture hall at 
the RICS.*

This year’s lecturer was author and 
journalist Tim Marshall. His talk, 
entitled “Geopolitics, Identity and 
the National Interest”, was about 
what he considered the neglected 
half of the term geopolitics – geo, 
although he stressed that he 
actually uses geography as a vehicle 
for discussing the deep, serious 
political issues.

THE TWO-OCEAN POWER
His took the audience on a world 
tour, starting with the USA – the 
world’s only “two-ocean power”. It 

is geography, Marshall contended, 
that explains the dominance of the 
USA. But within that country there 
are significant physical barriers – 
the Appalachians and the Rockies. 
Indeed, whilst the port of New 
Orleans was controlled by the 
French in the early 19th century, 
settlers from the first thirteen states 
of the Union were forbidden to 
cross into the Mississippi basin 
for fear that they would fall under 
the control of the French, a 
situation which changed following 
President Thomas Jefferson’s 
famous Louisiana Purchase. Having 
secured a port to export agricultural 
products from the central USA, 
Cuba became an issue because it 
divides the entrance to the Gulf of 

Mexico into two smaller channels. 
This geographical pinch-point, 
he suggested, is why the USA is 
obsessed with Cuba.

While we were in America, the 
question of flags came up. Whilst 
others often have a laid-back 
attitude toward flags, Americans 
attach enormous symbolic 
significance to the Stars and 
Stripes. Indeed there is even 
significance, we were told, in how 
the flag is folded. And should a 
flag become torn, it then has to be 
“cremated”.

ISLAND bUILDING
Similar factors affect Chinese 
geopolitics and Marshall described 

the barriers along its borders. Tibet 
encompasses the headwaters of 
three major rivers and this was, 
according to Marshall, why the 
Chinese annexed it. As for activities 
in the South China Sea, he explained 
that China’s creation of habitable 
islands was an attempt to control 
shipping routes and resources. 
Surprisingly, he did not mention that 
specific clauses in UNCLOS make it 
quite plain that islands with territorial 
waters and exclusive economic 
zones cannot be created. He did 
however say that if this activity is 
not effectively challenged, China 
could gain ‘de facto’ control. ‘Might 
is right’ has worked in many other 
areas such as Tibet, the Middle 
East and, more recently, Crimea, 

so perhaps it will work in the South 
China Sea as well.

RUSSIA’S VULNERAbILITy
In the case of Crimea, Marshall 
said that Russia’s motive was to 
regain a port that is accessible all 
year round. Russia is also acutely 
aware of its vulnerability to invasion 
from Europe and the benefits of 
having a port on the Baltic. We 
should, he said, at least understand 
why Russia is so uneasy about 
Ukrainian independence. Finally the 
journey reached Europe and the talk 
inevitably turned to Brexit and the 
future of the EU.

In his introduction to the lecture, the 
incoming chairman of UKGeoforum, 
Alistair Maclenan of Quarry One 
Eleven, hinted that the organisation 
might be taking on the urgent task 
of publicising what geo people do. 
His enthusiasm could be just what 
the industry needs.

The lecture was broadcast live on 
facebook and the recording can 
be streamed from https://www.
facebook.com/ricssurveyors/videos/
vb.340474485472/101582366069
00473/?type=3&theater/ For more 
information on the UK Geoforum, 
visit http://ukgeoforum.org/.

??

>

“This geographical pinch-point,. . . is 
why the USA is obsessed with Cuba.”

*UKGeoforum is a consortium 
of fifteen societies and 
professional bodies with a 
geographical interest. As well 
as being a forum for discussion, 
it is probably best known for its 
annual lecture.
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Prisoners of Geography – ten maps that tell you 
everything you need to know about global politics

It is always risky when you write about current 
affairs that by the time your work is published 
the world will have spun on and your carefully 
thought through analysis looks less sure. 

Writing in 2015 when this book was published, 
Tim Marshall says of Turkey that the country is 
recognisable as a “democracy”. Two years on and I 
suspect he’d be more circumspect of a country that 
has reportedly jailed or dismissed from their jobs over 
125,000 of its citizens without due process for allegedly 
supporting an exiled cleric. Yet when I questioned the 
author on an update at the RICS Geoforum Lecture 
(see page 30) he was not enthusiastic. His latest 
project is on flags, their origins and how countries 
variously regard their significance.

Nevertheless, for any global traveller curious about 
why some countries thrive and others languish in the 
bottom tier this book is a godsend. Although brief in 
scope, it is a perfect primer to the world of geopolitics 
seen through how geography has shaped the people 
and development of individual countries and whole 
continents.

There is little doubt that geography, or more 
accurately topography has been a major influence 
in how countries develop and how they regard their 
neighbours. Russia, a country that even today after 
losing major territories following the collapse of the 
Soviet bloc, spans some 8,000 kms from east to west 
through 11 time zones and umpteen geographies. 
So you may wonder why Russia is still bellicose, 
threatening Baltic states and grabbing territory like  
the Crimea. It turns out that when the Kremlin looks 
west from Moscow it faces an open plain from  
which assorted Swedes, French, Poles and Germans 
have attacked her on average, Marshall claims,  
every 35 years. When she looks east, mother Russia 
has the comfort of the Urals and endless Siberia to 
protect her.

The ten maps of the subtitle are in reality ten chapters: 
Russia, China, USA, Western Europe, Africa, The 
Middle East, India and Pakistan, Korea and Japan, 

Latin America, The Arctic. The 
author provides thoughtful insight 
on each. For instance, why the US 
has risen since the 19th century to 
become today’s global economic 
power: the simple answer is 
navigable rivers which facilitate 
trade, something Africa lacks as its 
rivers suffer from cataracts or few 
tributaries. 

In Asia, China’s claim to 200 or so 
tiny islands and reefs in the South 
China Sea is driven by control 
of shipping lanes, which could 
otherwise be easily blocked in 
times of conflict.

Marshall explains well some of 
the conflicts around the globe 
caused by geography, or too often 
by man’s division of it. India and 
Pakistan, while divided by religion, still suffer from  
the careless borders forced on them by the last  
gasps of the British Empire after World War Two.  
The same can be said of The Middle East where  
Britain was aided and abetted by the French a century 
ago as they together drew lines on maps allocating 
territory between them for the dismemberment of  
the failing Ottoman Empire. 

A hundred years on and those lines were declared 
redundant by ISIS. But on the region’s long-running 
sore of a dispute the author is less sure; conflating the 
Israel/Palestine dispute with Arab dictators keen to 
deflect attention from their own countries’ problems 
is too casual a deduction. It’s really rather more 
complicated than that.

For surveyors and others in the global geospatial 
business, Prisoners of Geography is a perfect 
introduction to areas of the world they may visit only 
fleetingly. A perfect briefing on the plane, it also serves 
as an intro to a wider journey of discovery into our 
complex and fractious world.

>

BOOK REVIEW by STEPHEN bOOTH

Author: Tim Marshall. Published 

by Elliott & Thompson Ltd. 256pp, 

hardback, £16.99 (paperback £7.49).
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HIGH ACCURACY GNSS PHONES AND TABLETS
A new software-defined GNSS Receiver called 
Catalyst, which runs on Android phones and 
tablets has been announced by KOREC. It 
features a powerful small lightweight antenna 
that plugs directly into the device’s USB port. It 
is capable of collecting sub-metre to centimetre 
positions, transforming the phone into a high 
accuracy mobile data 
collection system. 
Licences are via a 
monthly subscription 
service, so users only 
pay for Catalyst when 
they need it. Depending 
on the level of accuracy 
required, the monthly 
subscription to Catalyst 
ranges from £120 up to 
£300.

>

UAV LIDAR ON THE FLY
YellowScan has launched 
YellowScan LiveStation which 
provides system operators with the 
immediate and relevant information 
needed to ensure smooth 
acquisition even in difficult working 
conditions. The software renders 
a real-time, three-dimensional 
representation of the point cloud 
during flight, with ability to zoom, 
translate or rotate as well as 
presenting an immediate summary 
of the system’s status.

UPGRADES TO  
MARSHMALLOW
Handheld Group, has announced 
upgrades to its Algiz RT7 rugged 
Android tablet. The 7-inch Algiz 
RT7 now runs Android 6.0 
(Marshmallow), a change that adds 
security features and, for the first 
time, allows users to expand their 
internal storage via micro SD. The 
upgrade also increases the Algiz 
RT7’s RAM to 2Gb. The result is 
a significant boost to processing 
speed, especially when using 
memory-intensive applications 
or running multiple applications 
simultaneously.

DJI INSPIRE 2
Opti-cal Survey Equipment has 
announced the DJI Inspire 2 rotary 
UAV. An all-new image processing 
system that records at up to 5.2k in 
Cinema DNG RAW, Apple ProRes 
and more. The Inspire 2 accelerates 
from 0 to 80kph in just 5 seconds, 
has a maximum speed of 94kph 
and has a max descent speed 
of 9m/s. A dual battery system 
prolongs flight time to a maximum 
of 27 minutes (with an X4S), while 
self-heating technology allows it 
to fly even in low temperatures. 
Flight Autonomy has been revised 
and developed specifically for the 
Inspire 2, providing two directions 
of obstacle avoidance and sensor 
redundancy. Increased intelligence 
adds multiple intelligent flight 
modes, including Spotlight Pro, 
giving even single pilots the ability 
to create complex, dramatic shots. 

range of sensors from different 
manufacturers. Consequently, 
pressing deadlines for installing 
and testing the system were met. 
The service utilises OceanWise’s 
smart telemetry units to transmit 
data to a cloud server, providing 
real-time publishing of monitoring 
data direct to individual VTS centres 
at each Port Cluster, as well as to 
other users and devices at other 
locations.

PHOTOMESH 7.1
Skyline Software Systems Inc has 
released the second generation of 
its PhotoMesh software suite as part 
of its new SkylineGlobe products, 
incorporating edge-extraction 
algorithms, noise removal, improved 
colour texturing, and optimised 
point-cloud densification, for the 
highest geometric quality. Utilising 
parallel processing techniques and 
access to cloud web services, 
Skyline can produce high-quality 3D 
PhotoMeshes with unlimited scale, 
surpassing processing capacity of 1 
million MPx per day.

Skyline’s 3D development team 
has implemented innovative new 
features in PhotoMesh 7.1, targeting 
high quality standards such as 

PRODUCTS & SERVICES

An upgraded video transmission 
system is now capable of dual 
signal frequency and dual channel, 
streaming video from an on-board 
FPV camera and the main camera 
simultaneously.

PARTNERSHIP’S LIDAR 
 MODULE
Blue Marble Geographics has 
announced that it has established 
a partnership with Pointerra to 
provide cloud-based LiDAR data 
delivery to Global Mapper, its GIS 
software. Pointerra’s 3D technology 
allows users to view massive 3D 
point clouds at any time, on any 
device, anywhere in the world and 
this functionality will be enabled 
in Global Mapper as an extension 
for viewing, downloading and 
publishing LiDAR data.

PORT-LOG FOR PORTS
Associated British Ports (ABP) 
has contracted OceanWise to 
install Port-Log across all of 
ABP’s 21 UK ports. It will be used 
to manage and publish sensor 
monitoring data from tide gauges, 
met sensors etc. The project has 
not required any existing sensors 
to be replaced. A major benefit is 
the ability to accommodate a wide 
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sharper geometric characteristics 
and enhanced texture selection for 
cleaner visual 3D scenes. Additionally, 
the new release greatly improves 
management of data without 
orientation information (external or 
internal), and addresses temporal 
discrepancy between image sources 
(multiple data collection times).

MODULAR GNSS RECEVIER
Topcon Positioning Group has 
announced a modular GNSS receiver 
system, the MR-2, which combines 
all current and planned constellation 
tracking with a comprehensive set of 
communication interfaces to service 
any precision application requiring 
high performance RTK positioning 
and heading determination. The 
MR-2 can perform as a mobile RTK 
base station, marine navigation 
receiver, mobile mapping device and 
as a GNSS receiver for agricultural, 
industrial, military, or construction 
applications.

Using Topcon HD2 heading 
determination technology, the 
MR-2’s dual antennas compute 
high-performance heading and 
inclination determination alongside 
the RTK positioning engine for 
precise navigation and guidance 
applications.

AIRBORNE LASER DOUBLES 
PULSE
Teledyne Optech has announced the 
ALTM Galaxy T1000, a system which 
combines a 1000-kHz effective 
ground measurement rate with 
Optech’s SwathTRAK technology 
to create, what they say, is the most 
compact, most efficient, and most 
versatile LiDAR sensor available.

Core to the enhanced collection 
efficiency is a doubling of the 
laser pulse repetition frequency 
and a further increase to its 
variable-terrain capability with 
SwathTRAK technology, which 
reduces the number of flight lines 
by up to 70% over traditional 
fixed-field of view (FOV) sensors. 
SwathTRAK leverages the Galaxy’s 
programmable scanner by 
dynamically adjusting the scan FOV 
in real time during data acquisition, 
enabling constant-width data 
swaths and constant point density 
even in highly variable terrain. The 
result is far fewer flightlines to collect 
and process, and a consistent point 
distribution whether on hill peaks 
or valley bottoms — in fact, the 
steeper the terrain, the greater the 
cost saving.

SINGLE PHOTON LIDAR
Leica Geosystems has released the 
SPL100 as part of its RealTerrain 
reality capture solution. The SPL100 
collects an unprecedented 6 million 
points per second with 100 output 
beams, and HxMap provides a 
complete single-interface post-
processing platform to create 
LiDAR and image data products. 
The efficiency gained by SPL100 
acquisition and HxMap data 
processing enable larger and more 
frequent LiDAR data acquisition for 

applications such as dense vegetation 
mapping and change detection.

“Due to the large terrain mapping 
capabilities, this LiDAR system 
helps us efficiently collect data in 
our effort to study the biomass of 
the forests contributing to NASA’s 
Carbon Monitoring System (CMS),” 
said Ralph Dubayah, professor 
of Geographical Sciences at the 
University of Maryland, College 
Park. “We are now able to 
repeatedly map terrain providing 
critical insight for guiding forest 
management decisions, informing 
greenhouse gas reduction initiatives 
and climate treaties.”

UPGRADE FOR POPULAR  
SURVEY SOFTWARE
Applications in CADD has 
announced the latest release of 
n4ce, v3.11. This is a compilation 
of all the intermediate versions 
made since the last major release 
in December 2015. One of the 
most exciting new features is 
called Tool Tips, which gives a 
running commentary of information 
as the user moves the mouse 
cursor over survey points, or CAD 
detail during a query or edit. This 
new option allows you to display 
point details alongside highlighted 
points, including code, number, 
XYZ and, if a model backcloth is 
present, a height difference. Further 
work has been carried out on the 
new 3D viewer, extending some 
of its features, fixing minor bugs 
and making it more user friendly. 
n4ce v3.11 can also convert from 
OSTN02 to OSTN15 and vice versa.

The Designer edition has special 
tools for editing gridded data, for 
example to remove grid points that 
fall on vegetation and including a 
facility to merge ground surveys with 
a grid to update the grid heights. 
Also, an external program called 
PointGridTools.exe has been made 
available with this release, which 
can transform cloud point data into 
a regular grid and then import into 
n4ce.

HANDHELD SCANNER
Paracosm has launched a handheld reality capture 
system that includes a Velodyne VLP-16 scanner 
and two camera sensors. The scanner has a 
capture rate of 300,000 points per second and 
quotes an accuracy of two to three centimetres 
(relative) and 5 to 50cm absolute accuracy for 
every 10 minutes of walking with loop closure. The 
cameras can be used to colourise the point clouds. 
The PX-80 determines its trajectory with the aid of 
SLAM and an IMU. Its weight is 2.4Kg and its size is 
44 x 17 x 14cm.
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