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Editorial

Autonomous cars are on a long road.
Farming and beer come first!
An interesting and
diverse issue that
covers Smart, the
prospects for
autonomous
vehicles, the
Intergeo; and how
some eschew 3D
imagery and want
real-world scale
models.

I

have always believed that fully autonomous
road vehicles are several decades away. Semiautonomous ones running on motorways and
interstates will be the first to see driverless
vehicles, indeed they are already upon us in the
US. This is revealed by Wired, the US based
online news site, which reports that Uber has
managed to send a self-driving truck on a twohour journey of 120 miles to deliver. . . wait for
it. . . 50,000 cans of beer! The truck was a vast
18-wheeler in which the US specialises. It was
controlled by a system developed by Uber owned
start-up Otto, whose founder Lior Ron foresees a
future where human drivers only take over near
the final destination, rather like ships with river
and harbour pilots.
Back in the UK we report on a rather more
prosaic application of autonomous driving – a
driverless tractor. It’s always seemed to me that
agricultural land is a safer starting point for
autonomous vehicles. There’s open space, few
people around and no other traffic. Already GNSS
guidance in harvesting, seed-sowing machinery
and fertilizer application machinery has brought
improved crop yields, so why not full automation
of the machinery? The farm of the future might
employ very few hands and with automation could
work at night. Read more about this development
involving Ordnance Survey GB and CASE IH
Advanced Farming Systems (page 25).

The challenge from below and above

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

The challenge of how we can better manage
Britain’s underground assets has attracted the
interest of OS’s Geovation initiative. An open
competition to come up with an idea that will
solve a real problem in this area is inviting
proposals by the end of this month (November).
The prize is expert support from OS plus
software, geospatial data and £10k of support.
Go for it! More on page 17.
We have two contributions in this issue
around Smart and IoT, the so-called Internet of
Things. Smart was a major topic at this years
Intergeo (see page 24), while Prof Ian Dowman,
who attended the Smart Cities Summit, observes
that location data is taken for granted in the
networked smart city (page 14). Being able to
link activities like transport, health and utilities is
important. Overarching though is surely security
and public protection systems, for which the UK
Government has recently announced a £1.9bn
boost to stop hackers and spoofers. This initiative
is very necessary when we think about IoT

enabled devices. The IT journalist and academic
John Naughton in his regular Observer newspaper
column argues that networks are inherently
insecure. He believes that the danger comes
from “small domestic IoT devices sold at razorthin profit margins and usually built by Chinese
and Taiwanese companies that don’t possess the
expertise (or the incentive) to make them
secure”. Let’s hope some of that anti-hacking
money will be aimed at helping domestic users.
We’ve become used to 3D imagery. The
Playstation generation has arrived. But somehow
or other the majority of people still like to see
physical objects, which they can touch and
observe from any angle. Readers will be
interested that the Environment Agency recently
called for a large scale model to be prepared for
a series of local meetings to explain their flood
management strategy. Although the 3D data was
all available from lidar and other sources, it still
presented quite a challenge for the surveyors, as
Richard Groom reports, in preparing it for a 3D
printer (page 21).

G-word up for debate
The G-word debate has reared its head again.
Gordon Johnston reports in his Chair’s column
(page 11) on an inconclusive survey of RICS
members about possibly re-naming the Geomatics
Group. I am glad no immediate name change is
proposed. Not just for this journal, whose title is
well established, but for the dozens of companies
and organisations which include the word in their
titles and departments. Consultations way beyond
RICS members are surely needed.

Looking to 2017
With this issue you should also receive a copy of
the SCCS Year Planner for 2017. We hope you will
find it useful to put up on the wall and mark off
those important dates (not forgetting your nearest
and dearest’s birthday, as I too often forget!).
The next issue of GW will be the first of 2017
and we expect to be bringing readers a refreshed
layout along with some interesting applications
of UAVs, a report on a recent RICS lecture on
Rights to Light, several new technologies for
mobile mapping and much more. In the
meantime, we wish all readers a pleasant holiday
break and a very successful new year.
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The beginnings of EO

BIM for building surveyors
RICS has published online a UK
guidance note, BIM for building
surveyors, 1st edition. The
guidance enables surveyors to
test project briefs and design
proposals in advance of
construction, reducing
unpredictability. In the
Government Construction
Strategy (2011) and the
subsequent Industrial Strategy
(Construction 2025: Industrial
Strategy: government and
industry in partnership published
in 2013), the government set out
its requirements and targets for a
more efficient and effective
approach to construction and
asset management. A primary
component of this strategy is
building information modelling,
referred to as ‘level 2 BIM’.

OSGB launches road map
Seventy years ago on 24th October scientists at the White Sands
Missile Range in New Mexico launched a captured German V2
rocket with a camera to photograph the earth from a height of
65 miles, beginning the age of Earth Observation. Today, there
are at least 1300 active EO satellites in orbit.
GW is obliged to Ecometrica for alerting us to this important
anniversary. Ecometrica is a software and data company with an
EO platform that takes the guesswork out of predicting future
floods, crop yields, forest protection and water stewardship. A
major enhancement (announced on 24th October 2016) to its EO
platform will empower governments, NGOs, farmers and others
across the world to manage natural resources in remote locations
more effectively.
Using technology developed by University of Edinburgh,
Ecometrica’s EO platform brings together vast quantities of data
collected by Europe’s Sentinel-1 satellite mission. The research
behind the technology has been led by Drs Edward Mitchard and
Murray Collins of the University of Edinburgh’s School of
GeoSciences under funding received from the UK’s Natural
Environment Research Council.
Sentinel-1 consists of two satellites that provide continuous
radar images from every part of the globe, mapping Europe
every three days and the entire world once every 12 days to
provide continuous mapping of forest health, vegetation,
biomass, soil types, land use change, sustainable agriculture and
water resources.
Sarah Middlemiss, space programme administrator at
Ecometrica, explains: “The data from Sentinel-1 offers far greater
detail and consistency than any other freely available source. . .
terabytes of data beamed by Sentinel-1 can be pooled into a
relevant, accessible format, offering a birds-eye view of global
environmental impacts, such as forest patterns and water
resources, irrespective of the weather.”
This intelligence is invaluable for applications like near realtime monitoring of rainforests in Latin America and Africa,
analysis of UK soil moisture to predict flooding, or for agribusinesses to improve yields.
The image above shows Poyang Lake, the largest freshwater
lake in China.

Ordnance Survey GB’s new
highways mapping product will
be launched at November’s
Highways Show. The digital map
follows 3-million pounds of new
money from the Department for
Transport. The map, which is
designed to assist road users,
including councils and emergency
services, will have the most
detailed information yet by
combining data from a number of
sources, explains OS. The
intelligent product collects data

from people that own and run
the road network for Great
Britain, including Highways
England and Local Highways
Authorities. The data is combined
with information on heights,
widths and weight limits
captured by Ordnance Survey as
part of its continuous role to
accurately survey and maintain
GB’s geographic database.
The map has the potential to
transform how all levels of
government maintain and improve
roads by detailing information
such as road widths, traffic
calming measures and height and
weight restrictions – essential for
efficient routing of HGVs.

OGC sets up Land Admin DWG
The Open Geospatial Consortium
is calling for public participation
in its newly-established Land
Administration Domain Working
Group (Land Admin DWG) and is
being coordinated with other
standards development
organizations including RICS.
Only a small number of
nations have efficient and
effective land information
systems. Location is a crucial
aspect of land administration, and
OGC’s experience in solving
spatial interoperability issues
makes it well suited to provide
guidance and insight to nations
looking to establish or overhaul

GEOMATICS
Evening Lectures 2016-2017
Location: RICS HQ Parliament Square, 17.30 for 18.00, lecture
last 1 hour (19.00) and are free and open to all. To book a
place send a quick email to internationalsupport@rics.org
Tuesday 06th December – Annual Christmas lecture and
Michael Barrett award 2016 – Land Administration, a global
view – Prof Stig Enemark HonRICS. Prof Enemark is one of the
most eminent academic (Aalborg University) land professionals
to have graced our global profession in recent years and for
many will need no introduction. He is a former president of FIG
President, the International Federation of Surveyors.
Thursday 26th January 2017 – Geo Forum lecture – Tim
Marshall – Prisoners of Geography. Foreign correspondent for BBC
& Sky News, Tim reported from Belgrade during the Balkan Wars of
the 1990s and went on to send back news from Iraq, Afghanistan,
Libya and Syria. He has written for the Times, The Daily Telegraph,
The Guardian and The Sunday Times. His latest book, Prisoners of
Geography describes through the use of maps, the physical
restrictions that have shaped the global political landscape.

November / December 2016

Geomatics World

07

NEWS

Bad King John’s lair captured

FIG working week 2017
The overall theme of next year’s
FIG Working Week is “Surveying
the world of tomorrow- from
digitalization to augmented
reality”. To be held in Helsinki,
Finland May 29–June 2 2017,
papers are requested in all topics
of interest of FIG’s ten technical
Commissions.

New radar system for
avalanche defence
The 800th anniversary of King John’s death has been marked by
mapping Newark Castle. Also known as ‘Bad King John’, his
excessive taxation of citizens led to a rebellion that culminated in
the signing of the Magna Carta, the first document to limit the
power of the Crown. He ruled England from 1199 until his death
at the castle, aged 49 in 1216.
3D Laser Mapping used its latest portable ROBIN system to
take an in-depth look at the historic landmark. The system
integrates a 360° laser scanner, a 12MPx camera, two GNSS
antennas, an inertial navigation system, a touch-screen control
unit and three mounting options. The system is claimed to be the
first of its kind on the market and can capture detailed 3D maps
of difficult-to-reach areas. Used for surveying, environmental
studies and heritage projects, ROBIN has the ability to be
mounted onto a backpack, bicycle, vehicle or drone.

land administration systems. The
purpose of the DWG therefore is
to: examine existing systems and
applicable standards; prepare best
practices to enable nations to
address their needs in less time,
cost or effort through standardsbased implementations; and
create dialog surrounding the
integration of emerging

information resources and/or
technologies.
OGC is looking for interested
parties to assist the Land Admin
DWG in achieving these goals.
Details on the Land Admin
Domain Working Group.
Interested parties can join the
email list at: LandAdmin.dwg
email list.
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• SEMINARS • CONFERENCES • EXHIBITIONS • COURSES • WORKSHOPS
GW welcomes advance details of events of interest to the Geomatics community.
Details to: editor@pvpubs.demon.co.uk
Drone World Expo 2016
15-16th November 2016, San Jose
Convention Center, USA
www.droneworldexpo.com/

GSDI 15 Conference 2016
28 November-2nd December 2016,
Taipei City, Taiwan http://gsdi15.org.tw/

GISRAfrica Conference 2016
16-17th November 2016, Park Inn by
Radisson Abeokuta, Nigeria
www.gisrafrica.org/index.html

GeoDATA Showcase 2016 London
1st December 2016, ILEC Conference
Centre, London, UK www.geoaware.info

Geospatial World Forum 2017
23-25th January 2017, Hyderabad, India
Mobile Laser Scanning Workshop 2016 http://geospatialworldforum.org/
23-24th November 2016, Freiburg,
DGI Annual Conference
Germany www.molas.fraunhofer.de/ 23-25th January 2017, QEII Centre,
London, http://wbresear.ch/dgigispmeva
GeoBIM Europe 2016
24-25th November 2016, Amsterdam AAG Annual Meeting 2017
City, The Netherlands
5-9th April 2017, Boston, USA
www.geo-bim.org/Europe
www.aag.org/annualmeeting
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A radar-based imaging system
with the ability to penetrate
snow-powder clouds could lead
to better avalanche protection.
Successfully installed and tested
in the Swiss Alps last winter, the
system produces 3D images that
reveal how snow flows deep
inside an avalanche. Funded by
the Engineering and Physical
Sciences Research Council, the
system was developed by a team
from University College London
and Durham and Sheffield
Universities, working in close
collaboration with the Swiss
Federal Institute for Snow and
Avalanche Research.
Project leader Professor Paul
Brennan, of UCL, explains: “It’s
not possible to predict precisely
when avalanches will happen,
but our radar imaging system
aids understanding of how they
behave when they do occur. By
penetrating the powder cloud, it
can observe the nature and
direction of the flow of the 90%
of snow that would otherwise
remain invisible.”
The power and wavelength of
the radio waves maximise their
ability to penetrate into the snow
as it moves. The system, which
has a 30° field of view providing
full coverage of an avalanche
track, offers greater sensitivity
and higher resolution images
than any other similar system.
The project has interacted
closely with research led by British
Antarctic Survey and funded by
the Natural Environment Research
Council which has used radar to
measure and monitor, with
millimetre precision, the melt rates
of Antarctic ice shelves – key to
understanding how sea levels may
rise in future in response to
climate change. Prof Brennan
adds: “Two members of our team
spent two months in Antarctica

working with BAS, which was
invaluable in informing
development of our imaging
system.

Measuring space weather
A new methodology for assessing
the effect of space weather on
radio signals in the ionosphere
has been published in the journal
Radio Science. Researchers from
The University of Manchester’s
Jodrell Bank Centre for
Astrophysics have developed a
process for continuous electron
density measurement of the
previously under-explored D
region of the ionosphere – an
area that previously could only be
sensitively probed by short-lived
rocket-borne instruments.
Accurate data on the
interaction between space
weather and electron density is
vital to maintain services that
utilise radio signals like GNSS.

GEO Business 2017: over
70% space sold
After the most successful GEO
Business show to date, with over
2,200 visitors from a staggering
50 countries, organisers
Diversified have announced that
over 70% of the exhibit space
for 2017 has already been
booked. Show director, Caroline
Hobden, adds: “The
overwhelming response to the
third GEO Business has been
phenomenal, both in feedback
from exhibitors and visitors and
also in the response to launching
stand sales.”
Feedback from this year’s
event was overwhelmingly
positive with 95% of exhibitors
and 99% of visitors surveyed
rating the show as excellent or
good. Atkins’ Gavin Malyon
commented: “A growing ‘must
attend’ event on the Geospatial
map, a great mix of hardware,
software and technical
papers/information under a single
roof. Looking forward to next
year already.” Whilst Richard
Birch of C&C Baseline
Architectural, concluded: “We left
inspired and excited about the
potential improvements to our
business practices and have since
invested in some of the hard and
software available at the show”
and Jon Bylo of Fugro

NEWS

Geoservices, summarised the
show as: “The best showcase for
geomatics and geospatial
business in the UK.”

Indaba’s statistics revealed
Stats from September’s
Geomatics Indaba at Ekurhuleni
in South Africa reveal that 27%
of respondents were 20 - 30
years old; 25% were 31 - 40
years old; 26% were 41 - 50
years old; 13% were 51 - 60
years old and 9% older than 60.
Turning to gender, 69% of
respondents were male and 31%
were female, while for race 59%
of respondents identified as black
and 41% white.
On education, 74% of
respondents had university first
degrees, and 33% had PhDs,
masters or post-graduate second
degrees. 58% of respondents were
registered practitioners with the
South African Geomatics Council.

Measuring the ocean
Esri has announced a new way of
measuring the ocean through
what it calls EMUs - Ecological
Marine Units. Launched at
September’s Oceans Conference
in Washington DC, Esri and the
US Geological Survey collected a
series of global measurements
representing the ocean’s physical
and chemical properties most
likely to drive ecosystem
responses. From millions of
measurements taken, 37
physically and chemically distinct
volumetric regions, or EMUs,
were statistically derived.

CONTRACTS AND
AWARDS
Warrington to centralises GIS
Cadcorp’s mapping software has
been chosen by a UK north-west
council to modernise a range of
services. Following a competitive
tender, Warrington Borough
Council awarded the contract to
the British software developer to
centralise its GIS, enabling the
council to better target services
and customers able to use the
system to pin-point issues and
report them online. Cadcorp’s
technology will replace the
current intranet based GIS
solution and the public facing

internet solution to provide
consistency between the internal
and external user.

Mongolian open cast gets laser scanner

Hire company opts for
machine control
PQS Survey Ltd., a national hirer
of survey and safety equipment,
has selected Topcon GB and
Ireland as its machine control
technology partner. The deal
means PQS’ customers will now
have access to Topcon’s full range
of machine control systems,
featuring sophisticated GPS
technology for faster, easier and
more cost-effective earthworks.

Arizona opts for 1Spatial
Cambridge UK based 1Spatial has
won a contract to supply its
1Integrate product to Arizona’s
Department of Transport where it
will be used to validate the state’s
road network. The move will
enable the DoT to automatically
quality assure the information it
receives from the combination of
fifteen counties and seventeen
public-safety answering points
(PSAPs) by validating it against a
set of pre-defined business rules.
They will also be able to match
new data submissions against the
current version of the road
network to identify changes in
geometry and other attributes
and apply the changes.

IN BRIEF
The International
Hydrographic Organisation
has been working on
organisational changes which
come into force on 8th
November 2016. The term
International Hydrographic
Bureau for the headquarters
will make way for IHO
Secretariat, which will be led
by the IHO secretary general
and two subordinate directors.
DJI, a leading manufacturer of
UAVs, and Leica Geosystems with
Aibotix have announced a
strategic partnership, bringing
together their technology
portfolios to drive UAV adoption
in the surveying and construction
industries. Under the partnership,
Aibotix and DJI will collaborate
on projects where strong system

Maptek and IT Experts LLC have delivered an I-Site 8200 3D laserscanning system to Thiess for the Oyu Tolgoi copper and gold
project in Mongolia’s South Gobi Desert. Thiess, in joint venture
with local contractor Khishig Arvin, is delivering the boxcut and
decline project from August 2016. The boxcut will provide a safe
and secure entrance for the underground tunnels and conveyors
expanding over 10kms with depths of up to 1300 metres.
The twin declines provide up to 395 metres of vertical lift with a
maximum gradient of 18%. The conveyor to surface declines consist
of 16.6kms of tunnels and 35,000 cubic metres of large excavations
to house the required conveyor transfer and drive stations.

integration experience will play a
vital role in delivering aerial data
capture solutions.
Geoterra are marking their
first year in business, says MD
Mark Hudson, with the launch
of a new website
(geoterra.co.uk). The firm
specialises in subsurface
surveys in addition to offering
including HD CCTV surveys,
satellite and structural
deformation monitoring and
multi-beam sonar surveys.
ISPRS has called for proposals by
1st January 2017 to support
funding of scientific and other
initiatives to further improve its
international status. For 2017,
the ISPRS Council is making up
to SFr. 40,000 available to
support new scientific initiatives.
The maximum funding assigned
to any one project will be SFr.
10,000 per annum. Projects
should commence on 1st
February 2017 and typically last
up to 12 months. More at
www.isprs.org/documents/ora
ngebook/app9.aspx
UK based developers of the
ZEB-REVO handheld laser
scanner, GeoSLAM Ltd and

Blackdog Robotics, a US
manufacturer of modular
robots, have joined forces to
offer law enforcement, first
responders, and the military a
unique rapid indoor mapping
solution.
Jackson Civil Engineering has
ordered a state-of-the-art
surveying kit from SCCS for its
engineers. The investment consists
of ten top of the range Leica total
stations. “A review earlier this
year identified that the variety of
instruments used by our
engineers was wide ranging,
leading to inconsistency with
processes,” Jackson’s contracts
director Brian Crofton said.
Pre-construction specialist
Central Alliance has become
the first surveying company in
the UK to purchase 3D Laser
Mapping’s ROBIN portable
mapping system (see above).
The October issue of Hydro
International has a focus on
underwater communications. Read
on to find out more about this
subject or visit the underwater
communications page on the
Hydro International website. Visit
www.hydro-international.com
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REGISTER
FOR FREE*
BUSINESS 2017
LONDON • UK 23 – 24 MAY

Keep one step ahead at the

fastest growing geospatial
event in the industry
Register to attend the world class exhibition, cutting
edge conference, commercial workshops, associated
meetings and innovative networking and social events

GeoBusinessShow.com

Organised by:

In collaboration with:

GEO Business
@GEOBusinessShow #geobiz

*The exhibition and workshops are free to attend. There is a nominal fee to attend the conference.

Geomatics PGB Chair

Names, standards and a competition
Gordon Johnston,
chair of the RICS
Geomatics
Professional Group,
reviews recent
developments
emanating from
the Institution.

B

ack in the summer the Global Geomatics
Professional Board requested that
members vote, offer an opinion and give
comments regarding our divisional name.
Geomatics has been termed by some as a
trend and fashion rather than perhaps a
serious long-term professional title. Others
may see it as a reflection of the current wider
developing awareness of collecting and
rendering large volumes of spatial data.
At the time of writing the Geomatics Board
has not received a clear result with insufficient
returns to enable a name change. So, whilst
our image to the public, clients and associated
professionals is often under scrutiny and
examination, the survey has been of immense
value in offering up opinions and comments,
which the Geomatics Board often doesn’t
receive through the more frequent and normal
events and channels. I’m sure there’ll be more
to follow in due course. . .

Smart Cities

‘‘

. . . it is important
that we
understand and
address the
problems and
challenges which
our clients bring
to us.

’’

As Smart Cities become ever more of a reality
so people’s awareness of their own location
will grow, requiring the increased support of
imagery and real-time visualization;
consequently demand for high data volumes
will rise. It is not all for mass market consumer
use but also for professional business-tobusiness support functions.
This Big Data can involve big decisions for
our clients and, as we continue to develop
and increase the power and resolution of our
surveying and measurement systems, it is
important tthat we understand and address
the problems and challenges which our
clients bring to us. That means not simply
offering evermore data volumes which may
not be appropriate and even disguise certain
important details. Remember, clients are not
always fully familiar with the technical
options and variable deliverables for a
project. So we must use our expert
knowledge of the technology to match the
survey requirements to the client’s priorities
in order to provide solutions. Through
guiding clients, providing advice and
developing a trusted relationship we can
continue to offer important support.

Young Surveyors
Previously I’ve mentioned the effort which the
RICS is applying to developing a clear
apprenticeship pathway for early career
professionals to gain experience and
membership via apprenticeship schemes
supported by the UK government.
There are other opportunities too that
need greater promotion and contribution.
Each year the Council
of European Geodetic Surveyors (CLGE) offer
students a prize of some 1000 euros and a
free trip to the international InterGEO
exhibition and conference (next year in
Berlin). It’s a fantastic opportunity for nine
winners in each of three categories. Find out
more about this exciting opportunity here
and promote it within your departments,
institutions and organizations. The CLGE
students award has never had a UK or Ireland
student enter this competition, never mind
win it. See
http://www.clge.eu/news/index/141

More names
As we go to press the FIG/IHO/ICA
International Board for the Standards of
Competence of Hydrographic Surveyors and
Nautical Cartographers (IBSC) has published its
latest editions of the S-5 (Hydrography) and S8 (Cartography) international standards. The
RICS recently hosted the IBSC work group in
support of this important initiative. Now
there’s interest in an international land
standard equivalent for educational training
courses. However, we need to decide what
term to use to describe these international
standards.

Did you answer Google’s call?
Finally, Google launched their Expeditions
programme just over a year ago. I would be
very interested to hear from those of you who
have used it and gained some experience of
this virtual world trip designed for school
children.
Gordon Johnston welcomes your comments
and thoughts so please email to the following
address geochair.rics@gmail.com

How to ensure that you always get your copy of Geomatics World
If you receive GW as part of your RICS membership, you must inform the Institution of any change of address. As publishers of GW we cannot
change the RICS membership database for you. Call +44 (0)870 333 1600 or log on to the RICS website or write to: RICS Contact Centre, Surveyor Court, Westwood
Way, Coventry, CV4 8JE, UK or email contactrics@rics.org Subscribers to GW can call +44 (0)1438 352617 or email: jason@pvpubs.demon.co.uk
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UNDERCURRENTS

Pushing the Boundaries
by Malcolm Draper, Rentalength

T
Above: how Alan Wright
recovered his tent with
the assistance of dogs.

Below, from left to
right: a Aga Geodimeter
Model 4 is centre stage
with several Tellurometers
in the background.
Centre: a selection of
manual and electric
calculators! Right: In the
foreground a Wild
theodolite, EDMs and to
the left an Aga 6
Geodimeter. In the
background the grey
instrument is a Zeiss Reg
Elta14 which we believe
was the first total station
to record data - it did this
by using punched paper
tape.
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he best laid plans. . . , as they say. We had
planned to bring you some news and
comments about London’s great transport
systems following a visit to the London
Transport Museum in Covent Garden. But alas,
when we arrived there the Editor and I were
confronted with a seething but orderly queuing
mass of adolescent humanity. We had forgotten
it was half term. So we retired to a coffee shop
and re-planned our day and this column.
The big story is of course our trip to
Belgium and Ghent to attend the opening of
the Wright-Draper collection of historic
instruments (trailered in last issue’s column).
We were the guests of Prof Jan De Graeve,
who met us at Brussels Zentrum station off a
speedy St Pancras Eurostar.
Well, you know you’re in Belgium when the
first building you notice is a modern hotel
surmounted with a giant cut-out of Tintin and
his dog Snowy! A block on and Jan pointed
out a fine 19th century building topped with
the statue of an angel, below which was a
giant sign heralding a “Peep Show” beneath!
We sped on to Ghent and the University. The
collection, titled “Pushing the Boundaries”, is
housed in a former army barracks and is really
part of the Museum for the History of Sciences.
We were welcomed by the curator Dr Kristel
Wautier ahead of the opening ceremony. We
spoke to Prof Alain De Wolf Professor in 3D
Data Acquisition Techniques at Ghent University
who is also interviewed on a Belgium TV station at:
http://www.avs.be/avsnews/grenzen-verleggen
The opening ceremony was all in Flemish (also
known as Dutch). Our photographs speak for
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themselves but I can report that the collection is
very comfortably and safely housed along side
many other interesting instruments and
apparatus, mainly recording Belgium’s
(considerable) contribution to scientific research
and discovery.
The Wright-Draper collection is presented
very well. Several generations of Tellurometers
jostle along with early AGA Geodimeters and
Wild EDMs. It includes some of the original
labelling which Alan prepared. His tale of the
tent blowing away in the Antarctic (see panel
on left) and his strategy for recovering it is
pure Alan. Today, I am just relieved that the
collection is all together, just brilliant.
We must acknowledge the support given to
ensure the collection’s future by Jan De Graeve
as well as Jim Smith and other members and
supporters of FIG’s International Institution for
the History of Surveying & Measurement
whose donation made the exhibition possible.
At some time in the future the exhibition is to
be permanently housed in a new facility with
funding from the EU.
That evening we stayed with Jan in his
splendid house on the outskirts of Brussels. Jan
is one the world’s foremost authorities on
sundials and has a considerable collection of
historic books on sciences, many from the dawn
of printing, as well as physical artefacts. A big
“thank you” to Jan for accommodating us so
comfortably and for some quite outstanding
Calvados ensuring a dreamless sleep.

Petrol-heads delight
The next day Jan was off to an antiquarian
book auction in Amsterdam so he kindly
dropped us back in town and near something
called Autoworld. Now, as you may be aware
both the Editor and I are Class 1 petrol-heads
and Autoworld was right up our street. This is
one of the finest collections and museums
dedicated to transport (it includes some well

UNDERCURRENTS
preserved 18th and 19th century horse-drawn
carriages too).
Early Bentleys, Bugattis, a Cord and a fine
selection of Belgium’s 1930s supercar the
Minerva share space with early fire engines,
motorbikes and a grand Cadillac hearse (in
use until the 1990s) replete with brazier style
side lamps, assorted Teutonic crosses and
other weird decorations. Just the sort of
vehicle for one of those Mob funerals
portrayed in The Sopranos. Other vehicles
included a Bugatti Veyron, the £1-million plus
supercar, assorted Ferraris, Mercedes and
more. But amidst all this glitz my favourite
was a beautiful little Austin Seven based
Swallow, the first car from a company that
was to go on and build the iconic Jaguar SS.
The museum is very spaciously laid out and
located in the southern hall of the
Cinquantenaire Park, part of a complex
developed for an international exhibition in
1880 which also marked the 50th anniversary
of Belgium’s independence. So, this is a really
fantastic day out. There’s a brilliant restaurant
which will serve your steak properly ‘À point’
and all easily accomplished by a two-hour day
trip from London St Pancras. Go for it next half
term and avoid the Covent Garden crowds.

Elsewhere
So, what else has been happening? Phil Wright,
now business development manager with
Ogilvie Geomatics, writes on a “chance
meeting with the Pope”:
“Last Friday I was on a train back from a
Client meeting in Liverpool. I was on the phone
to one of my colleagues and discussing ground
control for Highways mapping work when this
chap appeared and
said – ‘I overheard
you mentioning
ground control –
have we met
before?’
Yes it was the
legendary Keith
Pope (left) from
Ground Control
Surveys, now retired
but at 83 years young was looking very
healthy. We had a good chat about various
people including Frank Plowman, Ron Craven
and your good self – he sends his regards!”

Wedding celebration but where?
I was fortunate to be invited to the wedding
celebrations of some old friends from
Switzerland and France. The dinner took place
in a restaurant called Le Repere in the lovely
Riviera seaside resort of Mandelieu La Napoule,

Above left: a hearse
looking like it might
have been used by the
Maffia. Right: the
pretty little Austin
Swallow.
Left: the Editor was
much taken with this
Alfa Romeo 2600
Sprint Zagato.

which advertises its location very clearly so that
yachts approaching from the Mediterranean
know where to moor up. Now, here’s the rub.
What’s the name of the restaurant in English
and can you see what’s wrong with these Lats
& Longs, apart from the fact that they land you
some distance further inland than the
restaurant’s actual position? First one out of the
hat will be invited to a slap-up nosh with the
Editor and I in the New Year.

Miscellany
In these argumentatively political times here’s
a few one liners to ponder:
The problem with political jokes is they get
elected – Henry Cate, VII
We hang the petty thieves and appoint the
great ones to public office – Aesop
If we got one-tenth of what was promised to
us in these State of the Union speeches, there
wouldn’t be any inducement to go to heaven
– Will Rogers
Politicians are the same all over. They promise
to build a bridge even where there is no river
– Nikita Khrushchev
When I was a boy I was told that anybody
could become President; I’m beginning to
believe it – Clarence Darrow
Politicians are people who, when they see
light at the end of the tunnel, go out and buy
some more tunnel – John Quinton
Why pay money to have your family tree
traced; go into politics and your opponents
will do it for you – author unknown
Politics is the gentle art of getting votes from
the poor and campaign funds from the rich,
by promising to protect each from the other –
Oscar Ameringer
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Got a tale to tell?
Please send letters for
publication by e-mail
to the Editor: editor@
geomares.co.uk
or contact
Undercurrents, in
strictest confidence if
you wish (we promise
to change names,
places, etc to
protect the guilty!),
via e-mail:
rentamalc@aol.com
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Smart Cities

Is there a role for
Geomatics in smart cities?
The Smart Cities
Summit focused on
the concept of
“Smart” for cities,
homes and
industry. The
foundation for
smart is surely
location but was
this appreciated at
the summit? Prof.
Ian Dowman
reports.

L

ocation is an essential component if data is
to be analysed, visualised and presented in
order to make cities smart, but if the papers
and discussion in the Smart Cities Summit are
to be taken as an indicator, to the developers
and decision makers involved in making a city
smart, location is taken for granted.
The Smart Summit held in London on 21st
and 22nd September had three tracks:
SMARTCITIES, SMARTHOMES, INDUSTRIAL
INTERNET and an exhibition which was
concentrated on devices for smart homes. This
report concerns only smart cities. The key
messages to come from the conference were:

1. that user requirements should be the driver
for applications, i.e. a bottom up approach;
2. an holistic approach is necessary so that
different ICT packages are interoperable
and departments can work together, and
3. that there is a passion and will to succeed
amongst the top decision makers. In the
September/October issue of GW, Simon
Navin explained that there is a lot more to
smart cities than “deploying tech to the
right places” and this was borne out by the
speakers at this event. Your correspondent
hoped to find examples of implementation
relevant to geomatics at the conference,
but this proved a little difficult.
The case for smart cities in the UK was made
by the Department for Business, Innovation
and Skills in a background paper on smart
cities published in 2013:
“Growth opportunities lie, no less, at home
through smarter approaches to transport
management, healthcare and energy. On
the back of better connectivity and better
access to public information, we can
manage cities more effectively, anticipate
and solve problems more cost effectively,
and raise the economic prospects and the
quality of life in every British town and city.
In so doing, the UK can strengthen its

Illustration summarising the
concept of smart cities.

14

Geomatics World

November / December 2016

position as a global hub of expertise at a
time when cities throughout the world are
seeking innovative solutions to the
challenges of urbanization.”
The main application areas that could be
addressed by smart data emerged clearly from
the conference as:
Transport: management of transport
infrastructure; finding parking spaces;
managing congestion; programming pay-asyou-go autonomous vehicles; programming
deliveries to construction sites using BIM.
Energy: providing users with information
and advice on how to use energy
efficiently; energy sharing.
Health and well being: identification of
areas of risk; scheduling appointments at
hospitals and clinics.
Pedestrians: providing routes and warning
of crowded areas, smart street furniture.
Environment: waste disposal, air quality,
flood monitoring.
Water: managing water use.
Speakers presented information on progress in
cities including Liverpool, Bristol,
Peterborough, Moscow, Ghent, Amsterdam
and Milton Keynes, and although there were
differences in the themes selected, the issues
were common to all. The speaker from
Liverpool looked beyond the specific themes
mentioned above and put forward overarching
themes of food (feeding the city, which
included transport and agricultural statistics)
and health and wellbeing.
There was some discussion on the sensors
used to collect data and one speaker listed
satellites as a source of data. There was a
presentation from Flock, a company specialising
in big-data driven risk analysis for drones which
discussed issues in operating these UAVs.
Another speaker emphasised that systems need
to include analytics that would give the user
information on which to make decisions – there
is little value in simply providing information.
All of the cities which were featured included
innovation as a reason for developing a smart
city; they see this as a means of attracting new
tech companies and hence expanding the
commercial base of the city.
In the July/August issue of the RICS Land
Journal, Tony Mulhall discussed the relationship
between BIM and smart cities. It was clear from
the Smart Cities Summit that BIM could be an

Smart Cities
important strand in a smart city but at the
moment neither smart cities nor BIM are at a
sufficient stage of maturity to allow integration.
Once a building is completed the data within a
BIM could provide a large amount of
information related to energy, parking, air
quality security etc. The technology presented
at the Summit – sensors monitoring energy use,
air quality and security for example – will all be
included in the BIM, together with location,
and can be connected to the city infrastructure.
During the construction stage the time line of
the build could be used to manage deliveries
and site management in an efficient and
sustainable manner, which would benefit the
city. Smart solutions can involve refurbishment,
which in turn may involve BIM and hence
geomatics. Mulhall also puts forward the case
for a City Information Model (CIM), which
could be the engine of a smart city and within
which the geomatics community with its
knowledge of 3D could play a major role.
A major problem that was mentioned many
times in presentations is the resistance to
integrating systems and information within a
city. Departments have their own ICT systems
and their own culture and are reluctant to
break out of their silo and share data and
allow interoperability between systems. Open
data and open source software and a very fast
network are also essential components.

Several speakers stressed the need for
standards, but one speaker expressed
reservations as standards can slow
development. Issues of privacy, security,
archiving and storage were also raised.

Opportunities for geomatics?
In conclusion we can ask, what is the role of
geomatics in smart cities? Navin (GW
September/October 2016) argues that the
geomatics community can use their data
management skills and introduce less familiar
disciplines to the mix, but this argument has
been used many times in the past and does not
seem to materialise as jobs for surveyors. We can
however emphasise the need for accurate and
rigorous solutions in the form of authoritative
data, correct use of datums and up-to-date
maps. We can use our expertise in 3D to
enhance city models. If higher resolution data is
needed we can argue for the introduction of
Lidar for example. We can argue for the
integration and efficient use of BIM and point out
the advantages of holistic solutions, but there is
little we can do to encourage departments to
break out of their silos and ensure that there is
interoperability between ICT systems.

‘

. . . sensors
monitoring
energy use,
air quality and
security for
example - will all
be included in
the BIM, together
with location. . .

’

About the author
Ian Dowman is Emeritus Professor, University
College London.

SUBSCRIBE • SUBSCRIBE • SUBSCRIBE • SUBSCRIBE • SUBSCRIBE

join the geography jigsaw today!

RECENT FEATURES:
• cloud based GIS
•
•
•
•
•
•
•
•
•
•
•
•
•

the Internet of Things
consumer segmentation
virtual cities & BIM
open geo standards
mapping fire safety
GIS and gaming
big data and location
address management
INSPIRE
GI and insurance
precision flood models
geospatial convergence
emergency mapping

DON’T JUST TAKE OUR WORD FOR IT:
“. . .the latest GIS Pro. . . it’s a great edition,
with a lot of content that's really relevant to
my role.”
SENIOR MANAGER IN GOVERNMENT

Subscribe today. . .
get the next issue absolutely FREE!
Whether you’re a user, manager, developer, consultant, data collector, sensor
or system developer, an academic or researcher, GiSPro is for everyone who
works in geospatial data application, collection and processing, interrogation, development and information management.

•

TO VIEW THE LATEST ISSUE GO TO

www.gisprofessional.co.uk

All subscribers get free password access to over 10 years of back issues.
Subscribe for one year (6 issues, £34.95 UK) and get an extra issue completely
free of charge! To take up this offer, either:
• Call +44 (0)1438 352617 or go to:
http://www.pvpubs.com/GISProfessional/OnlinePayment
Conditions apply: payment by credit/debit card only. This offer is valid for an individual
subscription lasting one year. We will ask for your full name, address as well as email
contact as subscribers also receive links to the digital issue.

November / December 2016

Geomatics World

15

GI Conference

Regional SDIs advance as UN-GGIM moves ahead
GI: “fundamental to global sustainability and development”

W
The sixth session of
the UN-GGIM was
held in New York
last August. Greg
Scott, inter-regional
advisor to the
committee, reports
with additional
material by
Santiago Borrero,
coordinator of the
GeoSUR programme,
a regional initiative
led by spatial data
producers in Latin
America and the
Caribbean.

‘‘

...acknowledging
the fundamental
role that GI plays
in global
sustainability and
development.

’’
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riting in the latest edition of GIM
(October 2016) editor Durk Haarsma
says that “It’s time for a round of
applause for professionals working in
geomatics. There are many reasons why our
sector deserves a pat on the back but the
main one I am referring to is the success
achieved by the UN Committee of Experts on
Global Geospatial Information Management
(UN-GGIM) this summer, and the long-term
consequences it will have for geomatics.”
Haarsma was not only endorsing the work of
the committee but its influence in getting the UN
to push the importance of GI up the global
agenda through other UN bodies like the
Statistics Division and the Economic and Social
Council (EROSOC), which has passed a resolution
acknowledging the fundamental role that GI
plays in global sustainability and development.
The move comes after five years of continuous
effort by a group of enthusiastic specialists and
professionals. They do indeed deserve praise.

12 substantive decisions
The significance of geospatial information’s
contribution towards managing and sustaining
our world, reports Greg Scott, was once again
reaffirmed at the meeting. The 12 substantive
decisions taken by national government
delegations demonstrated this relevance and
significance in sustainable development globally,
regionally and nationally. The session was
attended by over 310 participants representing 93
Member States and a host of intergovernmental
and international organisations, the academic and
private sectors, as well as civil societies.
In its short history the Committee of
Experts, with the support of many national to
global geospatial partners, has sought to raise
awareness and understanding that geospatial
data, information technologies, platforms and
services have become critical tools to support
national development, economic growth,
improved evidence-based decision-making and
policy formulation. These new capabilities
have enhanced the ability for governments,
international organisations and researchers to
analyse, model, monitor and report on
challenges related to humanitarian, peace and
security, sustainable development, climate
change, disaster and other development
issues, at scales ranging from local to global.

Workshops herald SDI plans for Americas
The event was preceded by several related
workshops, writes Santiago Borrero. The
Americas contributed with a workshop on the
Caribbean SDI and a new UN-GGIM:Americas
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meeting at which a second edition of the Joint
Plan for the Development of Spatial Data
Infrastructure (SDI) of the Americas was
adopted, now scoping the period 2016-2020.
With this tool, the key regional SDI leaders
(PAIGH, SIRGAS, UN-GGIM:Americas and
GeoSUR) are harmonising their respective
action plans to avoid duplication and to
promote further SDI development. Also, this
Joint Plan gives attention to new regional
initiatives, consistent with UN-GGIM aims, as
in the cases of the Geospatial Statistical
Framework of the Americas (MEGA) and the
proposed ‘Atlas of Gender’ in the Americas.
Also in New York reports Borrero, an
ECOSOC resolution was approved to empower
the GGIM Group of Experts and to provide the
necessary institutional arrangements on
geospatial information management to
accomplish UN-GGIM objectives. The resolution,
includes a final verdict on regional cartographic
conferences to concentrate the efforts of the
UN’s Statistics Division (UNSD), among other key
activities, in support of the regional committees
and their technical and substantive activities.
The old instrument was clearly exhausted, he
observed, and time will demonstrate the
benefits of such an adjustment. Written in
streamlining mode, the Resolution also dictates
a change to the item on the ECOSOC agenda,
from ‘Cartography’ to ‘Geospatial Information’.
‘Mapping’ is safe, for the moment.
After a hiatus in UN-type meetings, adds
Borrero, “I have witnessed the impressive
work advanced by UNSD and the Expert
Group. With more than 300 participants from
95 countries and the participation of
international organisations, NGOs, and
representatives from the private and academic
sectors, UN-GGIM is advancing notably to
properly locate the role of spatial information
in the context of overall UN objectives for
sustainable development.”
However he sounds a note of caution: “I still
do not see clearly how UN-GGIM goals will be
attained with the same limited geographic
institutions operating in a vast number of UN
member countries, but recognition has to be
given to its key role in progressing a global
geodetic reference frame, the set of global
fundamental geospatial data themes, the
integration of statistical and spatial information,
a legal and policy framework and the
application of spatial information to optimise
territorial administration, among other purposes.
These activities will take a lot of time and – to
reach consensus, as is the nature of the UN –
considerable effort.”

Underground Utilities

Geovation goes Underground
Geovation is an
Ordnance Survey
backed programme
to take a location
based idea to
market. It runs
through annual
challenges and the
next one was
announced at a
launch party at
OS’s Geovation
Hub in Clerkenwell,
London on 12th
October. The
closing date for
posting ideas is
30th November
2016, reports
Richard Groom.
• Above image with permission of the
Technics Group

‘‘

How can we
better manage
underground
assets in Britain?

’’

E

ven the launch party was innovative,
spatial and held underground in the
basement at Sekforde Street. Chris Parker,
who heads up the programme, gave a brief
introduction and then participants were
invited to follow the ‘underground map’ by
visiting various experts stationed around the
networking area, who could advise them
about the Geovation programme itself and
give academic and industrial views of the
problem. Then there was plenty of opportunity
to bounce ideas off each other – all lubricated
with snacks and drink!
This is the 10th challenge and the topic is
‘How can we better manage underground
assets in Britain?’ It should be fertile ground
for geospatial innovators because it addresses
an area with which most surveyors and many
GIS folk will be familiar.
The organisers are looking for innovation
addressing four key themes: better asset
location; asset management and maintenance;
stakeholder impact; and ‘predicting asset
future’ within four industry sectors: transport;
water and sewerage; telecomms; and energy.

Identifying problems
An ‘Assets Deep Dig’ workshop in June, at
which thirty participants, including energy
suppliers, transport providers, utilities and data
providers got together to discuss the issues. They
identified fifty-five raw problems which were
subsequently boiled down to twenty-seven,
along with explanations as to why they need to
be addressed. Many of the problems identified
will be familiar to surveyors, but do we perhaps
take them for granted as insoluble and thereby
miss the opportunity to solve them when new or
improved technology comes along?
Management of existing information,
particularly paper records, is seen as a major
issue. The data may be there, in paper form or
scanned files, but there is no standard format
for intelligent data transfer. As we know,
location of assets is still a problem and 10%
of all excavations are for exploratory purposes.
The data is stored in a multitude of different
places, data sharing across utilities is slow and
hindered, and completeness and accuracy is
poor. Often depth information is not available.
Ground movement is a major cause of utility
failures. Measurement of ground movement
could provide an indication of utilities at risk.
Factors, such as ground chemical composition,
that cause corrosion could also be measured.
Rising groundwater is also a problem and there
is a risk of it entering utilities, which are not
water-proofed, near the surface.
There is a lack of information about assets

once they are found. Sometimes it is not clear
who owns the asset or its purpose or who
regulates it. There is also a reluctance by utility
companies to share data on assets, ostensibly
for reasons of commercial sensitivity or security.
The ‘Predicting asset future’ theme
concerns being able to predict when assets
will need maintenance or replacement through
modelling and data analytics. This is hampered
by limited information on the condition of
underground utilities as well as what is known
as the ‘short-term investment paradox’. Assets
may be designed for a fifty-year lifespan but
asset management plans typically run for five
to seven years. The return on investment for
money spent on surveying assets when assets
are installed is only realised fifty or more years
later, by which time they might have changed
ownership several times.

The challenge programme
The Geovation equation is: Successful Innovation
= Problem × Solution × Execution. The trick is
to find a viable solution to a real problem and
then to develop it sustainably.
When you come up with an idea, post it on
the Geovation website before November 30th,
where others will be able to make comments
and vote. Those who submit the most
promising ideas will be invited to Geovation
Camp at OS headquarters in Southampton on
1-3 February 2017. There, experts help
participants to develop their ideas and
prototype them. On day three of the camp,
participants present their ideas to the other
campers and a panel of judges then decide
which ones can go forward to take part in a
funded programme of development. Ordnance
Survey is offering:
• Six months of financial support from day one.
• 1:1s, workshops, master classes and events.
• Bespoke developer and business support.
• Access to software, technology and
geospatial data.
• Expert support from industry leaders.
• Resident member status at the Geovation
Hub, London
During the first six months of the programme,
participants develop their ideas to prototype
stage. They benefit from £10,000 of funding
and commit to spending twenty hours per
week on their project. At this point the
prototype is assessed for its commercial
viability and if the Geovation team decide that
it is, the following six months are spent
creating a product and launching it, assisted
with a further £10,000 funding.
• For further information visit www.geovation.uk
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COMIT 2016

COMIT: Building a digital Britain,
but let’s consolidate first
Some developments
can happen quickly
and organisations
that don’t respond
quickly can fail. Will
coping strategies
help? Do you really
understand
collaboration? Is it
the product or the
process? And
what’s the ‘must
have’ this
Christmas? Richard
Groom guides us
through this techno
wonderland.

Construction
Opportunities for
Mobile IT (COMIT) is a
body comprising 53
member organisations,
which has been around
for ten years. It
sponsors projects to
investigate industry
problems with BIM, IT
and tech in general and
organises community
events, one of which is
an annual two-day
conference. GW
attended a few years
ago and returned again
this year.

18

Geomatics World

A

nne Kemp was joint chair on the first day
of this intensive two-day conference,
referred to as ‘a therapy club’ by one
speaker. She is soon to be chair of the UK BIM
Alliance, which will be launched in October at
the ICE BIM conference. She voiced concern
about the conference concentration on Level 3
BIM, when the emphasis, she thought, should be
on embedding level 2. Does further disruption
help? The other joint chair, Neil Pawsey has just
moved from Crossrail to Hinkley Point ‘C’ and
echoed Anne’s concern – Crossrail is not yet at
Level 2, he said, so should we rush ahead? Will
further disruption cause chaos, he wondered.
So what do you do if you are working on a
long-term project. Do you stick to the long-term
plan, ignore the evolving technology and keep
the old ways of working, or change them and
risk chaos? It’s an interesting point. Another
interesting point is that development has a habit
of occurring suddenly and it is organisations
that don’t respond in time that fail. This was a
point made by the first key note speaker.
David Wood is chair of London Futurists and
principal at Delta Wisdom. He contended that
company boards do not spend sufficient time
looking at the near and the more distant future,
to ensure that they don’t get caught out. The
future needs reviewing regularly too – he
suggested every three months – because the
predictions are liable to change. Wood mentioned
a prediction made in 2004 that truck drivers
would not be affected by new technology. Today,
with autonomous vehicles just round the corner,
no one would make such a bold prediction. He
also said that creative professionals and those
professions needing human insight considered
themselves safe. By the end of conference day
one, even these assertions were looking shaky.

saw machines replace muscles. In the second,
machines replaced human calculation. In the third
age machines will replace human creative effort.
Wood wound up with four coping strategies
for dealing with ever advancing technology:
Improve strategic reviews and extend the
conventional SWOT analysis to include future
scenarios. Imagine you are in a wooden sailing
ship and every so often climb the mast and
have a look around. Be agile and responsive to
efficiencies and improvements by using
‘adaptive planning’. Collaborate with others.
The second keynote of the day came from
Alex Konig, who manages ‘digital factory
planning’ at Volkswagen. He introduced us to the
concept of four stages of industry: Industrys 1.0
to 4.0, moving along similar lines to the machine
ages. He spoke about the need to merge the
design of a factory with that of the vehicle to be
built. Design and construction take place using a
collaborative platform which controls change
management. They are actively researching
indoor positioning to enable augmented reality;
and Konig hinted that this could involve the
device carrying out a basic laser scan.

Can computers teach us?

20% savings – tick!

Chess and ‘GO’ were mentioned several times
during the day, but the last speaker, Fran
Rabuck, pointed out that the recent victory for
a computer playing Go against the world
champion revealed that the computer had
developed tactics that the human player could
learn from. This summed up a view that had
been developing during the day: that man will
be working with machine. But will the time
come when machines can out-think man?
Wood thought this was a distinct possibility
and suggested that humans would only be
able to keep up by taking performanceenhancing drugs. “Some of us already take
caffeine and alcohol”, he said.
And so, we are entering what Wood called
the “Third Machine Age”. The first machine age

The Infrastructure Projects Authority sounds like
a QUANGO that governments usually seek to
cut, but this one has recently been created. Alex
Lubbuck has just joined the organisation and
described its remit as a ‘centre of expertise for
project development, financing, assurance and
support for government departments’. He
started with a graph showing how departments
are homing in on the 20% savings demanded
by government. The latest government
construction strategy 2016-20 looks for more
savings, to improve the capability of
government as a construction client and to
embed Level 2 BIM. They are encouraging early
contractor and supply chain involvement,
promoting fair payment and seeking to share
good practice. We all know that the project that
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starts badly tends to be doomed, so they aim to
get projects started in the right way. They have
lofty goals to improve the gender balance and
pay gap in construction and to encourage
recruitment into construction by appealing to
younger people by dispelling ‘muddy boots’
stereotypes. Apprenticeships are the current way
forward and they plan 20,000 for this year.

Cities tell stories
Tim Gardom from City Insights gave a talk
entitled ‘First Cities to Future Cities’. He said that
every city has a story. That story would have been
told in clay tablets 4000 years ago but who is
telling the stories of today’s buildings and cities?
Gardom asserted that these stories need to be
recorded to inform people and engage them at
the time, and as historical record. The stories can
be embedded with augmented reality. This was
public relations for BIM and one can see his
point, although it is far removed from bricks and
mortar, or the drawing board, for that matter.

Recording utilities
The next speaker, Richard Bath from Costain
brought us back to (virtual) reality with an
engaging talk on the use of photogrammetry to
record site information. Specifically, he has used
this technique to record utilities exposed during
excavations. He has also made data collection
truly ‘democratic’ by enlisting anyone on site
with a mobile phone to capture the raw data.

Securing data
‘Sensors, threats, responses and challenges’
was the title of a talk by Dr Emil Lupu of
Imperial College. He spoke about security as a
triangle with ‘digital’, ‘physical’ and ‘human’ at
its apexes. Security breaches can occur from
any apex (attack vector). Hackers take the
digital route, burglars the physical while leaving
the ‘laptop on the train’ is the human. Data
protection concentrates on the three apexes.

environments whilst younger people tend to
need social interaction. But are offices, or other
places of work (this is being written in Pret A
Manger) – suited to different ways of working?
Millard suggested that we need to understand
collaboration, what she called ‘social physics’.
Who is collaborating with whom, where and
when? The leaders of tomorrow, she suggested,
will be those who can make this work. They are
what MIT calls ‘charismatic connectors’.

‘

They are what
MIT calls
‘charismatic
connectors’.

’

Speech is ‘in’
It was left to Fran Rabuck, principal research
consultant, to bring the conference back to its
techy roots and wind up the first day. Mobile is
central to everything digital, he said. Chip
development is currently focused on artificial
intelligence with all the big players investing
heavily. He thinks indoor positioning using
ibeacons will be a reality before long and,
reinforcing the point made by Nicola Milard, he
says that speech is now ‘in’. This reminds me
of an edict from an employer a few years ago
that we, the employees, should stop emailing
forthwith and pick up the phone instead.
Needless to say, the disobedient amongst us
continued to use what we considered the most
appropriate form of communication for the
occasion. How often have I received a phone
call from someone delivering information that I
then had to record in writing?
Rabuck returned on the second day of the
conference for a talk entitled ‘Toys for Techies’,
which turned out to a review of what to buy
for Christmas. There was good old Lego, with
its ‘Wedo’ range and several programmable
toys, including a mouse, a thing called OzoBot,
which can be controlled from a SmartPhone
and Cozmo from Anki, which even has artificial
intelligence. It makes one wonder what junior
will do if his robot does what it wants, rather
than obeys its owner’s instructions?

COBie is ugly
How will we work?
BT is the third largest investor in research in the
UK (after two drug companies). Nicola Millard is
a psychologist who described what she called the
“six ‘D’s” shaping the future of work: Dilbert,
Diversity, Droids, Dolly, Distance and Dr No. All
needed some explanation! The workplace is
becoming more diverse and working practices are
having to change to accommodate. Collaboration
is now seen as key and yet as Millard said, “we
used to call that cheating”. 98% of new mothers
return to work at BT because the company has
flexible working practices. But, although diversity
is good for innovation, it can also cause
fragmentation and that is a challenge for
leadership. Indeed leadership is having to change
with the times too.
Millard moved on to offices. Those who work
in open plan offices will see age diversity in
action. For example baby boomers like email but
younger workers prefer online chat and social
media. Also, older people need quiet

The second day opened with Tim Broyd who is
ICE president in waiting and director of UCL’s
Institute of Digital Innovation in the Built
Environment. He recounted a potted history of
engineering since the start of the railway era up
to the present. There was not much that we did
not know already, but he did tell delegates what
he thought was bad and ugly in the BIM world
along with some advice on what to watch out
for. His view is that COBie qualifies as ugly –
clearly a man of good taste. In the ‘bad’ list he
had the substitution of precision for accuracy,
black box software and forgetting the principles
of what and why things are done. We were left
with three pieces of advice: digital stuff is an
enabler – it won’t do it for you; don’t forget
calibration and that collaboration is the key.

Autonomous drones...
Iain Miskimmin spoke about a project to use
autonomous drones for gathering information
on construction sites. The information could, for
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‘

... autonomous
(pilotless)
operation has
not been ruled
out as a longterm goal.

’

example, be used to gather proof of work for
payment purposes or to carry out health and
safety checks. The drone would be completely
automatic and autonomous and flights could be
ordered at particular times, on demand, or if a
sensor on the site breached a trigger value. The
concept is that a rotary drone is housed in a
‘hangar’, which is basically a shipping container
with a sliding roof. It is launched by opening the
roof automatically, whereupon the drone takes
off, follows a pre-programmed flight path
taking imagery, lidar, or other sensing as it goes
and then returns to the hangar. Downloading
and computation is automatic and the result
delivered to the engineer who requested the
flight. The project site selected for the trial is in
Plumstead, south-east London, which happens
to be close to London City Airport and in a
built-up area. One might expect some
opposition from the CAA, but they were
involved at the outset of the project and,
according to Miskimmin, the idea of
autonomous (pilotless) operation has not been
ruled out as a long-term goal.

Treating pains
‘Outcomes not process’ is a trendy slogan,
implying that the product is important, whereas
the way you produce it is not. Like so many
dictums, it is both obvious and fatuous. Of
course the product is important, but so is the
process – if you are to produce a qualityassured product and make money doing it. The
Process Innovation Forum is a non-profit
organisation that’s out to improve processes.
Jacob Wachocki, Franco Pittoni and Alain Waha
explained more. Pains are symptoms of broken
processes and are drivers for innovation. They
are collecting ‘pains’ from members of the
forum, which they then analyse according to
their severity, frequency, the industry sectors
they affect and if they are interdependent.
Having done that, they are in a position to treat
the pain. Delegates were invited to participate
and surveyors should take this opportunity–
www.processinnovationforum.org

consistently short of expectation. They have been
analysing data to find out why and to resolve it.
Improvements to the design that arise from the
design review meetings and each new build are
fed back into the design templates.

Biodiversity mitigation
Katie McCausland is working with Costain on
planning for biodiversity mitigation. She uses
GIS to gather data concerning the known
distribution of protected species and their
habitats and relates that information to
proposed engineering designs. She described
how she gathers the data together and analyses
it and touched on visualisation of the results.

The power or VR/AR
Max Mallia-Parfitt from, COINS:FULCRO and
Crossrail, continued the theme of visualisation
and also (re)used the good – bad – ugly
classification. Ugly refers to history, bad to the
present and good the future – he will one day
be disillusioned! His vision of the ‘good’ future
includes connected interoperable data, security
built into systems, integrated analytics and
verification on creation / ingestion of data.
Virtual Reality will help. He considered the headmounted displays, which are single user and
room scale simulation that can accommodate
several users in the same simulation. His goal is
to be able to change virtual reality in the
simulator and send it back to the design.
Augmented reality takes things a stage further.
Mallia-Parfitt defined this as “live direct or indirect
view of a physical real world environment”. The
DAQRI smart helmet does this, positioning itself
within the environment using photogrammetry.
He suggested that it will enable anyone to do a
job as an expert. Eventually perhaps, but for
augmented reality to be useful you need
complete and correct data for what’s ‘behind the
plaster’. Until then, it can certainly be used to
bring collaborative discussions to life and inform
decisions, to avoid site rework by spotting snags
and for H&S briefings.

Small is not scary!
Manufacturing buildings
Esra Kurul from Oxford Brookes University and
Tim Carey from Willmott Dixon spoke about the
practical application of a BIM-enabled platform
for collaboration. The activity was building
schools and the principle was that the same
design of school could be reused for each new
location. But it did not work quite like that. The
template school design has to be adapted to suit
the site and the particular needs of those who
work there. The collaboration was enabled
through a common data environment as a single
source of truth. They used virtual reality for
visualisation, which greatly reduced changes
during construction because users find it easier to
assess the design in a 3D environment than from
2D drawings. Energy efficiency is one aspect of
design that has attracted interest because the
actual energy performance of buildings falls
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The final presentation of the conference left me
betwixt joy and despair. George Holder from
Costain and Alex Siljanovski from Basestone
described how a small company, Basestone,
worked with a large company, Costain. For
some reason this was seen as a risk – “Nobody
got fired for buying from IBM”, Holder said.
The answer is that client organisations need to
be intelligent to get the best from their
suppliers, and also to spot the charlatans.
Simple, but for some reason, so difficult.
This was an intensive two days where the
BIM techies networked. As one of the eighty
or so participants put it: it’s a therapy club
where participants share their similar
challenges and peer into the future. There
were also inspiring and thought-provoking
presentations.
For more information visit www.comit.org.uk

3D Printing

Medway Modelling
- or fitting Kent on to two church hall tables
3D modelling has
become second
nature to surveyors
but creating a real
physical model
from digital data
was new to
Richard Groom
and his colleagues
at the Environment
Agency’s
Geomatics group.
So what do you
need to do to
create a model big
enough to fit on
two church hall
tables?

3D printed model using
DTM data with an
image printed on top of
South East England.

N

owadays the task of the surveyor is
normally to produce virtual models of the
Earth’s terrain and the features on its
surface. But a few months ago the Geomatics
team in the Environment Agency were asked to
procure a physical model covering Kent, South
London and East Sussex. The new model was
needed to aid visualisation of the topography
of the area and assist at local meetings in
explaining flood management strategy.
The model was to replace a wooden model
which was starting to show its age. This
earlier model had been made by cutting layers
of wood along successive contours and gluing
them together. As a result, slopes appeared
jagged rather than smooth and the effect was
not pleasing to the eye.

3D Printing
We thought that 3D printing could be the
answer and contacted a company in London,
Lee 3D, to work up our ideas. The bread and
butter of George Lee’s business is 3D models of
buildings and urban landscape for architects,
which help clients and stakeholders to visualise
developments, so he was keen to use 3D
printing for our unusual application. His full
colour 3D printer could be used to produce a
physical 3D model from the digital terrain model
(DTM) with an image printed into the surface.
The project brief was to produce a model
that could fit ‘on a pair of church hall tables’.
We looked at two options: a model at
1:100,000 or at 1:75,000 and determined that
1:75,000 would fit the requirement. We
decided to use a grid DTM derived from LiDAR
with 20m cell size, which is equivalent to
0.3mm at printing scale. To decide what
vertical exaggeration to use, we made oblique
digital 3D views of the DTM with various
options and decided that five times vertical
exaggeration provided enough topography to

show the river catchments clearly, without
making south east England look alpine. You
can not only see the topography of the Downs
but also fine topographic detail such as
quarries that pock-mark the landscape.

Surface image
The client wanted a basic image printed on the
model, similar to the layer shading that had been
used for the wooden model. But you can print
any image, so we also considered several other
options, including draping orthophotography or
small scale mapping over the model terrain. In
the end we opted for layer shading from green
for lower lying ground to brown for the tops of
the downs. This reinforced visualisation of the
third dimension. We took rivers from the
Environment Agency’s main river maps and the
boundaries of flood water storage areas from
previous surveys. To this, we added a basic road
network and shading for built-up areas and then
named the major towns and rivers.

Data preparation
Preparing the data for printing was not as
straight-forward as one might imagine. The
solution finally chosen was for Geomatics to
supply DTMs and images for each model tile.
Each tile was 0.3032m × 0.2499m, equivalent
to 22740m × 18740m on the ground. We
calculated the coordinates of the corners of
each of the 36 models and prepared the 20m
resolution grid DTM data with grid data along
the boundaries of each tile and images covering
the same areas as JPG files. George then used
his software to create a TIN (triangular irregular
network) from the grid DTM and then the
contour data which was needed by the printer.

Printing the models
It was at this point that the client decided to
order the model only for his immediate area of
interest, which covered six tiles from our
planned layout. Although this might have
seemed a disappointment, reducing the size of
the model did mean that we would no longer
have to consider how to fix the tiles to
baseboards, as we had originally planned. We
could concentrate on producing the model
tiles, because the six models could simply be
placed together on the church hall table.
One of the sub-models was printed as a
trial and then the remaining five were printed
over the following few days. The models are
being used for a round of public meetings,
after which a decision will be taken on
whether to extend coverage to include the
whole of the Kent and South London Area.
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Surveyors Rendezvous

Surveyors Rendezvous in upstate New York
By John Brock

With an annual
meeting located
somewhere with a
strong surveying
heritage, the
American Surveyors
Historical Society,
attracted one
member from
Australia. . . John
Brock trekked to
the edge of that
great wilderness
which is the
Adirondaks to learn
about the
intriguingly named
Verplanck Colvin.

O

nce again the American surveyors
promised a memorable event fully based
around surveying history in the
Adirondacks in upstate New York, near Lake
George. I could not resist joining them again.
Before making it to the conference I
tracked around the eastern US states by luxury
rail stopping off at New London in
Connecticut, Boston in Massachusetts and
Portland in Maine. I had a cup of tea in
Boston for which I refused to pay tax before
GW’s sponsor’s militia men decided to throw it
into the harbour at another “Tea Party”!
The Old State House is an historical
monument from which the first utterances
about the American Revolution rang out before
a massacre outside those very premises drove
the locals into war against the British colonisers,
for which we are all aware of the outcome.
George Washington, the First President
Surveyor of the USA, together with his foreign
allies, including the Polish hero Tadeusz
Kosciuszko with his men, routed the might of
Imperial Britain to create the Land of the Free
and the Home of the Brave. In Portland some
special historic homes are Victoria Mansion
(1858) and Henry Wadsworth Longfellow’s
family home built by his grandfather in 1778
is cared for by the Bostonians since his
youngest sister Anne bequeathed the building
to them as a museum to her brother in 1901.

It’s Puhkepsy!
Back on the train through New York City I
forged my way through towns such as
Poughkeepsie (pronounced “Puhkepsy”) and
Yonkers on my way towards Lake George in
upstate New York where the 2016 Surveyors
Rendezvous was being staged at the foot of

Left: Verplanck’s
snow shoes and
other artefacts
belonging to the
Adirondack’s
surveyor.
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the spectacular Adirondacks.
The main focus of the gathering was upon a
real surveying hero from the late 1800s who
was a conservationist before it became
fashionable named. Verplanck Colvin’s surveying
team of dedicated and hardened individuals
demonstrated resilience mixed with good old
style toughness to survey and map over
6,000,000 acres (2.4 million hectares) of
wilderness mountain area just south of the
Canadian border, over which his unswerving
determination led to the dedication of this vast
tract of pristine woodland country as a National
Park. An endeavour in the face of firm
resistance from the timber getters and garnet
miners on a greed-driven mission to gouge the
earth and strip its surface of the forests.
The catchy description of this untamed
terrain is “Forever Wild” is an apt encapsulation
of the whole environs of this amazing natural
haven. The most well appointed Adirondack
Museum at North Creek (“Crick” as the
Americans say) even features a permanent
exhibit honouring Colvin and the members of
his crew with artefacts, instruments and
equipment including Colvin’s own snow shoes
used during the winter work. Many other
elements of life in this special woodland area
are on display in reconstructed log cabins and
buildings purpose built to show off an extensive
collection of historic photos, maps and
machinery within a picturesque setting in view
of the glassy lake nearby. Other items include
Colvin’s Gunter’s chains, drawing instruments,
textbooks and hand-written field report with
illustrations masterly hand drawn by VC himself.

Re-monumenting via gondola
En route to this great place we stopped off so
that two monuments originally set by VC’s
team could be replaced with the one on the
Line between Hamilton and Warren Counties
being given the honour of placement by me
by Jim Vianna and his “Colvin Crew” who had
doggedly re-determined each location. The
other brass disc was driven in by local 16-year
old surveyor in the making Luke Liptak.
After a lengthy and steep gondola ride part
way up Gore Mountain we then had to make
a 40-minute trek rising over 800 feet (abt. 244
metres) to look at a mark in the ground
placed by VC at the top now totally enveloped
by the forest that he had rescued. This is what
surveyors do – the breathtaking scenery is
irrelevant to the heart-wrenching moment of
getting a photo next to that little bit of history
put in by the legendary surveyor icon!
Our engrossing lecture programme,

Surveyors Rendezvous
surrounded by a vast show of surveying
memorabilia, was punctuated by lunch on the
Lac Du Sacrament paddle steamer cruising
Lake George, musket and cannon firing with a
guided tour of the reconstructed Fort William
Henry, a world premiere of a documentary on
Colvin by Bill Killon and the auction/banquet
where funds are procured to finance many
historical endeavours by the Surveyors
Historical Society (of the USA) of which I am
the only International Life Member (No. 499).

Right: Me at one of
Verplanck Colvin’s
survey marks on top
Gore Mountain

Thanks including the wildlife
Despite the locals dislike of squirrels and
chipmonks I found those poor little fellas very cute
but very hard to photo due to their swiftness.
Most warm thanks and sincere applause go to Jim
Vianna, Bob and Rachel Ihlenberg, and the rest of
the Colvin Crew for creating such an incredible
experience for all of us who made our way to this
part of Earth’s paradise to breathe such richly
fresh air within a wild garden.
This event is held in a different part of the
USA each year in a place where the chosen area
shows off its surveying history and I would
recommend attendance at any upcoming
Rendezvous to all interested in history, surveying,
enjoying a great time full of fun, good food and
most excellent company. Next year the SHS is
going to Walden Ponds in Massachusetts where
Henry David Thoreau cut his teeth as a surveyor

Left: US lady surveyors Carolyn,
Stacey and me with
Adirondacks in background.

while directing his agile mind towards the
philosophical utterances for which he is more
widely renowned. On the way call into Boston to
have your own tax-free Tea Party.

Book Review

a country where boundary surveying is a regulated profession

Land Tenure, Boundary
Surveys and Cadastral
Systems
By George M. Cole and Donald
A. Wilson
Published by CRC Press, ISBN
978-1-4987-3165-2
According to the review
comments from eminent
surveyors on the back cover of

this book, it is welcome for filling
a gap in the body of knowledge
for American surveyors. Whilst
such comments might not be
surprising in Britain, where
boundary surveying is a niche
activity, in North America it is a
regulated profession and so one
wonders how a core subject
could have been so overlooked.
Is it a book solely for surveyors
in the USA or can we all learn
from its wisdom? It is certainly
America centric and the authors
go into great depth about
variations between states. Whilst
not directly relevant to others, it
does make interesting reading.
How many realise that many
US states adopted the Torrens
system for land registration, but
it is now rarely used, having been
displaced by most states in
favour of ‘land recordation
systems’? These are essentially
registers of deeds, which

nowadays are georeferenced
using GIS.
The book starts out from first
principles with the concept of
territoriality and compares the
human need to mark out territory
with that of other animals and
birds. In the course of this, a
number of insights emerge. For
example, they make the point
that early forms of land tenure
tend to be collective. The concept
of individual rights in land only
arose when people started to
cultivate land and farm more
intensively.
Much of American land law
has originated from English Law,
so most of the terms and
concepts are relevant in Britain
and in commonwealth countries.
The general chapters on land
tenure, descriptions, boundary
surveying and cadastral systems
will be of interest to all
surveyors. These chapters take

an international view on the
subject. The chapter on land
boundary surveying covers
original surveys and particularly
retracement of boundaries. The
authors are exhaustive on the
subject of water boundaries,
including examples from other
countries.
There are two chapters
devoted to land tenure and
subdivisions in the United States,
which are not directly relevant for
non-Americans but are certainly
educational. Again, of particular
interest are the variations from
state to state which originated
from the influence of the various
colonial powers involved in the
early history of the USA.
This is a worthwhile book,
particularly for students and
boundary surveyors. It also has
plenty to interest the rest of us.
Reviewer: Richard Groom
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InterGEO 2016:
Smart geoinformation shapes the future
With over 500
exhibitors and over
17,000 visitors this
year’s Intergeo
included a
conference
attracting 1300
delegates.

A

fter notching up 531 exhibitors from 37
countries, more than 17,000 visitors
from over 100 countries and an
international conference attended by 1,300
delegates, the 2016 Intergeo (Hamburg from
11-13 October) drew to a close. The sector’s
exceptional momentum was evident in packed
exhibition halls and conference rooms, a
mainly young, international audience and
three days full of information and discussion.
Prof Hansjörg Kutterer, the newly elected
president of Intergeo’s host organisation DVW,
described the event as “being where the geoIT sector meets its users. Intergeo is crossindustry dialogue at its very best” adding, “it
focuses on the resource of the future: smart
geoinformation.”
Intergeo is the highlight event of the year
for manufacturers and service providers of
GNSS, mobile mapping, laser scanning and
surveying equipment including UAVs as well as
inspection, monitoring and other geospatial
services. Dr.-Ing. Christoph Fröhlich from
Zoller+Fröhlich spoke for many exhibitors with
his verdict that Intergeo is “the world’s absolute
top event for our customers. They fly in from all
over the world in order to meet us and check
out the latest developments in the sector.”

confirmed by the attendance of the city’s
senator, Dr Dorothee Stapelfeldt, who spoke on
scrutinising the wealth of resources of smart city
providers.

BIM gains ground
The topic of Building Information Modelling
(BIM) is also gaining considerable ground. BIM
transfers the processes involved in planning,
constructing and operating structures and
infrastructure into the digital world. The same
clear message rings out – BIM enjoys solid
political support. The German Federal Ministry
of Transport and Digital Infrastructure (BMVI)
has set the schedule for introducing BIM as
the standard method for infrastructure
projects with its multi-tiered Digital Planning
and Building plan.
Correct and sustainable decisions depend
on impeccably prepared information. The
DVW’s President Kutterer emphasises that
standardisation, licensing and pricing issues
now need resolving in order to promote
geoinformation as a lynchpin in business and
administration. Dr Jürgen Dold, CEO of Leica
Geosystems, is clear that the online
environment is steadily becoming a reality. On
big data, he adds: “Whatever the volume of
data, the key lies in using it smartly.”

OSGB chief’s keynote

The busy show floor
included a UK pavillion.
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At the heart of the exhibition’s themes and
conference programme stand cities – for most
of us, our habitat and working environment.
Keynote speaker Nigel Clifford, CEO of
Ordnance Survey GB, used the case study of
Manchester to show how geoinformation
embedded in the Internet of Things (IoT) will
shape our urban surroundings. Ron Bisio, vice
president geospatial at Trimble, presented smart
city scenarios in his keynote. Environmental
pollution, energy consumption, effective
transportation and traffic processes, civic
dialogue and transparency,
digital transformation in
the health sector and
culture – there is no
sphere of life that will
remain cordoned off from
digitalisation, he argued.
“The seeds for our digital
future are being sown
right here and now”.
The setting this year
could not have been
better. Hamburg’s strategy
for digital development as
a smart city is backed by
the highest political ranks,
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Aerial Solutions
The UAV sector is looking exceptionally
dynamic despite remaining legal uncertainties.
Interaerial SOLUTIONS was introduced as a
free-standing platform within the exhibition
this year, bringing together over 130
exhibitors – from start-ups to global
corporations. Kay Wackwitz from market
researchers Droneii.com believes Intergeo is
the ideal platform for the fledgling UAV
sector: “The market is absolutely exploding.
More and more start-ups are jostling to find
their own niche, adding “Fields of application
and upcoming trends were examined in forum
presentations and panel discussions. Sector
newcomer Intel chose the event to unveil its
first ever drone – the Intel Falcon 8+.

Berlin 2017
As one Intergeo closes, the next looms. The
organisers are already gearing up for Berlin
2017. In the words of DVW President Kutterer:
“The dynamic momentum calls upon us to
make next year’s event the ultimate stage
once again for the geo IT sector to showcase
itself to its users.” The next Intergeo will be
held at Messe Berlin from 26 to 28 September
2017. More at http://www.hinte-marketing.de

Driverless Vehicles

Down on the Robot Farm
Will children in the
future sing, “Old
MacDonald had a
farm, and on that
farm he had. . . a
GNSS, an automated
combine, a driverless
tractor, a robot
control centre. . .”?
That future is nearer
than you might think
as Richard Groom
discovered when he
attended a recent
demonstration.

I

n October, Ordnance Survey and their
partner, CASE IH Advanced Farming Systems
(www.caseih.com/emea/en-gb) invited the
press to the launch of their network RTK
service for farm vehicles. It was a chance to
see where autonomous technology is heading.

Reducing waste
Combine harvesters were the first items of farm
machinery to make use of GPS back in 1996.
The technology was used not only to help
ensure the combining was done efficiently, but
also, in conjunction with the quantity of grain
harvested, to make a rough analysis of yield
across fields. In 2005, farmers started to use
auto-guidance equipment to help keep lines
straight and parallel. This was particularly useful
for reducing overlaps and gaps in drilling and
to control the application of chemicals. In 2008,
DGPS corrections started to come from EGNOS
and the positioning accuracy reached 30cm.
The new network RTK service brings the
accuracy down to a few centimetres, optimising
farming even further and just as importantly, it
is repeatable, which was not the case with
DGPS. The network RTK system will be supplied
with the vehicles, not retrofitted, and will
provide RTK accuracy of around 2cm in plan. As
with other network RTK service providers, the
company takes raw data from the OS Net
stations. They model the corrections and
transmit them via the internet to their
subscribers. They use roving SIMS and provide
an infill RTK service to cover short outages. In
future they hope also to be able to deliver
corrections via communications satellite. The
new system marks a step up and the service will
be priced at around £850 per year per licence.
Reducing overlaps and avoiding gaps results
in significant savings. CASE quoted a report
claiming that for a 12.5 hectare field the
annual savings resulting from the use of precise
farming over manual methods comes in at
around £244. Extrapolate this up to farm sizes
and the savings can run into several thousands
of pounds with parallel environmental benefits.

New farming practices

‘

Farms are
relatively benign
places to use
autonomous
vehicles...

High accuracy RTK is changing farming practice. It
makes inter-row cropping possible by, for example,
sowing oil seed rape between rows of harvested
wheat in autumn, with the stubble still standing. It
also makes Controlled Traffic Farming possible.
This involves making vehicle tracks across the field
and ensuring that for subsequent visits, the farm
vehicles use the same paths, which avoids
damaging crops and aids soil conservation. CASE
realise that there is synergy between autonomy in

farming and machine control on construction sites
– an area in which CASE also operates.

Towards autonomy
The next logical step forward from advanced
guidance systems is autonomous vehicles. Farms
are relatively benign places to use autonomous
vehicles because the farm itself is under the
control of the farmer and so it is relatively easy
to develop safe systems of work. At present it
would of course not be possible to use
autonomous vehicles on public rights of way.
It is not sufficient just to navigate the vehicle
along a predefined route. The autonomous system
also has to operate the farm equipment, for
instance by halting seed delivery before turning at
the end of rows. There is also the prospect of
several autonomous vehicles operating together
and also for round-the-clock working. In principle,
several autonomous operations could be
monitored by one farmer based in his office. Costs
are currently the barrier to fully autonomous
systems but it will not be long before they reduce
sufficiently to become economic.

Robots on the Road
Ordnance Survey’s Neil Ackroyd stressed the
importance of integrity in connection with
autonomous vehicles and the subject was
broadened out beyond agriculture by Jeremy
Morley, Ordnance Survey’s Chief Geospatial
Scientist in Research and Innovation, who
outlined some of the issues facing the universal
development of autonomous vehicles.
Navigation is one issue which GNSS can partly
solve, but it has to be reliable in those places
not favoured by GNSS – like urban canyons
and avenues of trees. And if you go down this
route, the navigation has to be supported by
detailed and up-to-date mapping. Developers
are looking at the use of point-cloud data both
for mapping and as a navigation aid.
But that only deals with features that do
not move. What about transient objects, like
other people and cars? The vehicle would need
a reliable sense and avoid system. Perhaps the
solution is for the car to obtain and process
similar information to that gathered by human
drivers, Morley suggested. The problems with
ground-based autonomous vehicles were
starting to sound very similar to those faced by
organisations trying to develop UAVs for an
airspace shared with humans.
There is still plenty to be done, but it now
seems inevitable that autonomous vehicles will
eventually be on our public roads. When this will
happen is another question: Morley reckoned it
could be anything from three to thirty years.
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VADASE

VADASE: autonomous monitoring using GNSS
A new system
using a single
receiver is available
for monitoring in
real time, reports
Richard Groom. So
what are its likely
applications and
limitations?

G

NSS is commonly used for kinematic
positioning, navigation and monitoring
purposes in order to detect motion and
displacement in near real time. Two
approaches are available – precise point
positioning (PPP) and differential kinematic
positioning.
PPP requires precise, or at least rapid,
ancillary products, satellite orbits, clocks and
phase biases and Earth orientation
parameters, which are not yet routinely
available in real time or with due accuracy.
Furthermore, PPP needs a ‘convergence time’
ranging from several minutes up to an hour,
which has to be reapplied every time the
receiver loses lock.
Differential positioning requires a
permanent GNSS network with maximum
average inter-station distance of tens of
kilometres and common processing of the
collected data in a centralised system. An
accuracy level of a few centimetres can be
reached but the result is relative
positioning with respect to a reference
station. This is a serious limitation if the
reference station or network could be
subject to movement, such as that caused
by an earthquake.
Developed by Leica Geosystems, there is
now a system that determines velocity and
displacement of a single receiver against a
reference frame in real time; and which does
not need supporting data from the outside
world. Inevitably it has an acronym, VADASE –
‘Velocity And Displacement Autonomous
Solution Engine’.

How does it do it?

‘

This allows the
highly precise
estimation of
position change
on an epoch-toepoch basis...

’
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VADASE computes the velocity of the
antenna through the use of highly accurate
time-differenced phase observations. This
allows the highly precise estimation of
position change on an epoch-to-epoch basis,
which is turned into a precise velocity
estimate. Time differencing of the phase
observations removes the unknown
ambiguity parameter, so ambiguity resolution
is not required.
VADASE still has to compensate for
ionospheric, tropospheric, linearisation and
satellite orbit errors. Ionosphere is
mitigated by computing the IONOFREE
linear combination which removes the first
order ionosphere drift in the velocity
solution. A precise tropospheric model is
used to compensate for tropospheric drift.
Linearisation errors are minimised using
two techniques. Firstly by linearising the
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set of equations around an accurate known
point – such as determined for the
antenna. The position has to be accurate to
within a few decimetres. The solution is
then iterated to further minimise
linearization errors.
Satellite orbit velocities are directly derived
from the broadcast satellite ephemeris – the
position difference between successive epochs.
But the velocity is instantaneous. They are
adjusted to refer to velocity during an entire
epoch. VADASE also calculates the satellite
acceleration and jerk to a high degree of
precision.
Integration is the way to derive
displacement from velocity. Even with a
perfectly stationary antenna, processing
noise will produce non-zero velocities and
these have to be removed from the
computation.
VADASE is integrated into Leica’s
RefWorx and SpiderQC software. Before
using the software to detect movements it
has to run for 24 hours as a ‘site
calibration’ to determine noise in the
system. To minimise noise, it is particularly
important to avoid sites with obstructed
sky view and objects causing multipath or
radio interference. SpiderQC is the vehicle
for sending data to the web for viewing
and for triggering alerts. It can also be
used for offline analysis of velocity and
displacement data.

Results
VADASE has been tested on static and
moving platforms set on the roof of the
factory in Heerbrugg, Leica’s Swiss
headquarters. On a static platform the
noise level was 3mm/s, 5mm/s and 8mm/s
in east, north and height directions
respectively at 1 sigma.
The noise in the velocity estimation also
limits the useful integration time of the
velocities to obtain displacements, because the
noise is part of the solution. The longer a
displacement lasts, the less accurate the
displacement will be. VADASE can operate at
20, 10, 5, 2, and 1 Hz. The 20Hz sampling
rate can detect oscillations at 10Hz.
VADASE was tested by Leica in a moving
situation by mounting the antenna on
orthogonal rails and moving it at computercontrolled velocities. The tests used velocities
between 1mm/s and 9mm/s. Noise in the
system can amount to 3mm/s so it is not
surprising that there were no results until
the velocity reached 3.6mm/s. In the vertical,

VADASE

Figure 1: Comparison
between VADASE and PPP
results at Misuawa1
continuously operating GNSS
station in Japan.

the sensitivity of VADASE is about 8mm/s.
The recommended minimum velocities that
will result in accurate displacement
calculations are 8mm/s in the east direction,
12mm/s in the north direction and 20mm/s
in height.
The software has been tested using data
from two continuously operating receivers
observed during the Japan earthquake of
2011. The results were compared with

computations using PPP as shown in Figure 1.
The limitations of VADASE mean that it
does not have obvious applications for day-today surveying. It could however be invaluable
for its stand-alone ability to measure and
report in real time the velocities and
displacements of continuously operating GNSS
antennas for some engineering monitoring
applications and specifically for earthquake
monitoring.
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UAV CONFERENCE

U AV s G a l o r e !
October’s
Commercial UAV
Show at Excel in
London saw drones
from palm size to
those with continent
mapping capabilities.
An exhibition with
three seminar areas,
a demonstration
space, a conference
and co-location with
the GeoConnect
show made for a
must-attend event,
says Richard
Groom.
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his show is rapidly turning into a essential
event, indeed it was proclaimed by John
Laughlin, chair of the first conference
session, to be the largest gathering of its kind
in Europe. The first day brought together
experts from the USA, Europe and the UK and
focused on regulation and the difficulties
involved with innovating safely. However it
was not all dry regulation talk.

Loitering drones
Andy Cox, chief engineer from Facebook
kicked off with a description of the company’s
plans for spreading the internet across the
globe. Their target is the 60% of the world’s
population who do not have internet access
yet – that’s four billion people. Facebook are
looking at ground- and satellite-based means
of providing connectivity – the former for
urban areas and the latter for sparsely
populated areas; for areas in between they are
developing a system using drones. The drones
will fly at altitudes between 60,000 and
80,000 feet and in ‘constellations’. When
asked how many of these drones there would
eventually be, the response was thousands
and they are looking to deploy over thirty-five
to forty countries. Drones have the advantage
over satellite platforms of flexibility, scalability
and upgradeability.
These drones will be solar powered, have a
wingspan of 42m, weigh 400kg and fly in a
circular pattern of 4km radius. They will
operate autonomously on three-month stints
above altitudes used by other aircraft and with
a daily routine, which Cox described as
‘loitering’! At sunrise they will be at 60,000
feet. During the morning they will use excess
solar energy to climb to 80,000 feet. They will
stay there till nightfall, then glide down to
60,000 feet where they will remain powered
by batteries till sunrise. The biggest challenge
is their means of passing through
unsegregated airspace between the ground
and their cruising altitudes. Communications
will be by laser. A difficulty, which Cox said
had been solved, was to maintain connection
between one aircraft – the ‘mother ship’ and
the ground ‘fibre point of presence’ and
between UAVs in the constellation. He
described the requirement as needing to
maintain lock over 18km on an object the size
of a Euro. The first test flight was completed
in January to 8000 feet serving as a check on
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systems. The target is to have tested the
system by the end of 2017 up to an altitude
of 60,000 feet.

It’s about the data
Dave Kroetsch, President and CEO of Aeryon
Labs, said that the market is now more about
the data than the drone. Recreational model
aircraft and military drones have been flying
for decades and he sees the commercial
development of drones as fitting between
these ‘extremes’. Systems are now beyond the
R+D stage, when developers get things to
work by tweaking them and they now have to
be professional, reliable under all conditions
and easy to use. Drones are currently used for
operations that previously would have taken a
long time and come at a huge cost. Objects at
height such as power line and cell phone
towers or the inside of boilers are obvious
candidates and yield large savings for the
asset owner, which leaves plenty of room for
drone operators to both delight the client
whilst also ensuring a comfortable profit
margin. He summed up his advice as:
•
•
•
•
•

Focus on the solution,
Treat drones as aviation assets,
Workflow and ease of use are key to success
Automate compliance, and
Make sure the system is scalable

Delivering freight
There were two talks about using drones for
parcel delivery. Hitherto we can perhaps be
forgiven for assuming that parcel delivery
meant delivery to an address. But how would
the article be delivered securely? Leaving it in
the back garden? Delivering ‘the last mile’ by
drone always looked fanciful.
Andreas Bicking described the work that
DHL has been doing on delivery between hubs
and suggested we look to the carrier pigeon
for inspiration. Pigeons fly flexibly in time and
space, deliver quickly by flying in straight lines
and they are autonomous. They are so good
that the Swiss military only stopped using them
comparatively recently, we were told. Anyway,
DHL has replaced the pigeon with a drone and
have been testing their system over the past
three years. It works by delivering between
two ‘skyports’, which look like sheds. Someone
who wants to send a parcel goes to the shed,
taps a PIN which gives them access to place

UAV Conference
their parcel in a hatch. The parcel is then
automatically attached to the drone, which
then starts up. The doors of the shed open
skywards and the drone hovers out of the shed
and then towards the other skyport. When it
reaches the other skyport, the shed doors open
and it docks using the reverse process. The
person expecting the parcel can then collect it
via their access PIN. The latest test was carried
out in January 2016 from an accessible skyport
to a remote skyport 8km away in a Bavarian
village. Now their research is concentrating on
improving the payload and range.
Shipping company Maersk are also
interested in drones. Marcus Kuhn, described
how they will be used to deliver emergency
items such as medicine and spare parts to
ships carrying hazardous cargo. They reckon it
will be much cheaper than the current
procedure of sending items by small boat. In
addition, they are using drones for inspection
work on oil rigs and inside tanks. Their
challenges are also payload and range and for
inspections inside petrochemical tanks they
require drones to be intrinsically safe. However
that, said one of the exhibitors, would not be
possible using rotor technology. Another of
the exhibitors, Unmanned Life is working on
the use of drones for warehouse sorting of
parcels and is shortly to trial their system with
the Dutch post office.

Regulation versus Innovation
There were regulators present from the US,
the UK, Germany and the EU. Their
approaches were similar but one felt that the
US Federal Aviation Authority had been more
collaborative with industry and that the UK
was to some degree lagging behind. The
regulators are moving towards international
harmony and the regulations in the EU are
due to standardise into a set of EU rules
within four years.
All regulators stress that safety is paramount
and that they want to collaborate with UAV
users to ensure that innovation is not stifled.
The purpose of having a pilot in a manned
aircraft is that he has visual line of sight
(VLOS). He is able to see hazards and take
avoiding action. How do you achieve the
equivalent on drones? The aim is technology
that can sense and avoid collision and can
operate beyond visual line of sight (BVLOS)
from the operator (pilot). One possibility is to
have lookouts who can see the UAV on behalf
of the pilot, but for larger UAVs, the
technology already exists, which should allow
them to operate BVLOS and speakers even said
that the technology had been demonstrated to
be better than pilots’ sense-and-avoid skills.
This prompted the question, how safe is
safe enough? Evidently, drones have to be
safer than humans if they are to be trusted.
The consequences of a crash can be so severe
that the chances of it happening have to be
reduced to virtually nil. Regulators are cautious

through fear that a minor detail missed could
result in a catastrophe.
There was a sense of frustration amongst
drone operators that whatever they do to
develop safe systems for flying in
unsegregated airspace will never be good
enough and that this was hindering the
acceptance of business cases for drone
development.
Joe Schamuhn, of drone manufacturer
Yuneec was set the task of talking about the
limitations of fail-safe – can we ever eliminate
human error? The answer of course is ‘no’ and
that human error can enter the development
of UAV operating systems through, for
example, a poor piece of program code, just
as easily as poor piloting. Schamuhn
suggested a research effort into how humans
prevent accidents.

Geofencing

The conference claimed to
be the largest gathering of
its kind in Europe.

‘‘

Geofencing was
frequently
mentioned as a
means of
avoiding objects

’’

Sense and avoid can be achieved using
different technologies, which can provide
redundancy and resilience. The focus is on
mid-air collisions, but what about collisions
with objects on the ground? Geofencing was
frequently mentioned as a means of avoiding
objects and of keeping out of restricted
airspace. The former should be of interest to
geomatics because there would seem to be
opportunities to develop 3D surfaces as
geofences. These could be used to avoid
collision with tree canopies, power lines and
buildings by mapping the surfaces and
applying buffers. No doubt geofences could
also be used to help avoid collisions in
warehouses. The challenge would, of course,
be to keep the spatial data up to date and it
could never be the sole means of collision
avoidance. Clearly, information from several
technologies has to be collected and analysed.

Waivers
The rules are quite clear but it is possible to be
granted waivers, provided that drone operators
can produce an acceptable proposal and risk
assessment. Wes Ryan said that waivers had
been granted for flying at night, use of visual
observers, flying beyond line of sight and for
flying above 400 feet. It is waivers that have
enabled DHL to deliver parcels in Germany and
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‘‘

. . . drones ranged
from palm sized
right up to a
fixed wing drone
used to map the
Antarctic.

’’

Textron to use drones to assist with forest firefighting in the USA. It is evident that they are
able to secure waivers because there are close
working relationships and a common
understanding between the drone pilots, who
seem always to be former professional pilots of
manned aircraft, and the regulator. They speak
the same language. In much the same way,
surveyors would no doubt have greater
confidence in a proposal for a measured
building survey from a qualified surveyor over
one provided by an accountant.
Textron Systems has been flying drones for
the military for many years. Dave Phillips, a
vice president, explained the difference for his
company in dealing with a single military
customer and a commercial world with many
different customers and their different
requirements. He stressed the need to get
close to the customer and exploit the UAV
‘cool’ factor. So true – commercially successful
drone operators in Britain have recognised this
and exploited it ruthlessly.

Personal Data
Karen Round is senior policy officer at the
Information Commissioner’s Office. She urged
delegates to consider privacy under the Data
Protection Act (DPA) 1998 at the outset of a
project. The maximum penalty for breaches is
currently £500,000 but will increase
substantially in 2018 when regulations are
harmonised across Europe. She reminded
delegates that ‘“personal data” means data
which relate to a living individual who can be
identified— (a) from those data, or (b) from
those data and other information which is in
the possession of, or is likely to come into the
possession of, the data controller...’ Aerial
photography is the data and although we have
been taking aerial photographs for decades
without worrying about data protection, with
the advent of drones the subject has attracted
more interest. To decide whether the data is
covered by the DPA you can carry out a Privacy
Impact Assessment. (Visit https://ico.org.uk/fororganisations/ guide-to-dataprotection/privacy-by-design/). Whilst it is
probably not possible to identify people in
vertical aerial photography it is far more likely
that they can be identified in oblique views.

Flyability’s UAV
is protected by
a physical fence.

With photography the question of privacy is
also connected with public relations and the
reputations of the contractor and client. Round
emphasised that data privacy should treated as
part of the wider issue of making sure that the
people affected, or who think they are
affected, are kept informed and involved.

Wings for Aid
An organisation called Wings for Aid (WFA) is
developing a drone within the next twelve
months to assist in emergency relief. Once
again payload is a factor. Their drone will be
fixed wing, have a 100kg payload and 250km
range from base to drop aid in a 25m × 25m
drop zone. Given that in the public eye drones
are associated with military aggression, WFA
realises that there is work to be done before
they will be acceptable.

All bases covered
The exhibition this year was larger than last
year and hosted a stronger mixture of drone
operators, suppliers, insurers and trainers.
There were also apps to help with flight
planning and avoidance of restricted airspace.
For those who wanted to see drones in
action, there was a demonstration area in the
exhibition hall. Although these demonstrations
are visually appealing, they also highlighted
the noise made by the larger drones. At times
the noise volume even disturbed speakers in
the conference room. The noise would have
been magnified in the indoors environment
but even outdoors, it seems likely that the
larger drones could scare livestock and there
would be little chance of carrying out a survey
unnoticed by the public. The drones ranged
from palm sized right up to a fixed-wing
drone used to map the Antarctic.
A fellow surveyor pointed out over a coffee
that there seem to be two price bands for
drones, with a large gap between the cheaper
UAVs going up to about £6k and those
marketed with bells and whistles that come
with price tags well over £15k. A drone design
company, DroneX had a stand, and there were
several booths taken by component suppliers
selling anything from engines to MEMS IMUs.
For those looking for alternatives, it is feasible
to design your own drone or, I was assured, to
customise one of the standard UAVs.
At the small end of the UAV market, much
of the development is going into rotary drones
and there were many more of these in the
exhibition than fixed wing. The reason, no
doubt, is that rotary drones are ideal for the
high-value inspection work whilst also being
useable for less lucrative mapping.

And finally...
An AR/VR exhibition was also taking place at
Excel. In amongst the stands was a company
offering ‘centimetre-level’ indoor positioning
using ultra-wideband technology. The
company is Pozyx Labs – www.pozyx.io

30

Geomatics World

November / December 2016

Downunder Currents

A reunion, an island hop,
a conference and a lecture
Your intrepid
correspondent has
returned from a
busy period which
has seen him on a
trip to the US (see
page 22) and
numerous travels in
his home country
including an
encounter with
Jack, a wedge-tail
eagle (above).
• 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.

T

opp Tours took us to the remnants of
Towrang Stockade built 1833-40 just
north of Goulburn in NSW’s south and
the splendour of the limestone formations of
Wombeyan Caves with our fruity guide
Johnny Mango, a real character. The labyrinth
of tunnels was allegedly found by NSW
Surveyor-General John Oxley in the 1820s but
this is hotly disputed by local cave dwellers.

Reunion and farewell to Parramatta Park
As one of the first Parramatta Eels Blue
Alliance sponsors I joined legends in the rugby
club’s auditorium including some from sides of
the 1950s. The next Monday I was in the Eels
box for the last game played by the side at
Parramatta Park, put up in 1986 but now
planned to be rebuilt for 35,000 spectators in
two years. With me at the historic event was
Stan “Plunket” Jurd who had scored one of
the tries in the debut 1986 game, also against
St George Dragons. He played with me for the
Queanbeyan Blues in a 1978 trial versus Manly
in which they just beat us 11-10.

Conference marks Lepsius’ 1842-45
expeditions
This year the conference featured the
expeditions of Egyptian archaeologist Karl
Richard Lepsius, whose work was enhanced
through the inclusion of German surveyor Georg
Erbkam as detailed in the recently translated
“Max Weidenbach Diary and Drawings.”

Tom Brock Lecture An Inspiration
Kangaroo Island Hop

Below: Getting close to
the wildlife.

named Jack sitting on my arm staring at me.
Later I had black cockatoos, snakes, and lizards
perched upon me. At KI Wildlife Reserve I nursed
koala Chloe walking amongst her many cousins
in a close encounter with our cuddliest
marsupial.
Treading among the massive sea lions on
the beach at Seal Bay was awesome but our
most unique experience was staying in the
lighthouse keeper’s historic quarters next to
the square lighthouse at Cape Borda (built
1858) at the westernmost reaches of KI where
Mick the ranger took us on a tour of the site
complete with cannon firing at 1pm.

I arranged a tour of Kangaroo Island, where the
first free settlers lived temporarily before the
first settlement and under the leadership of my
favourite surveying character, Col. William Light,
who in 1836 selected the site of Adelaide on
the mainland for the South Australian capital.
First stop was Baudin Beach near our lodgings
to view the plaque placed for the French
explorer who had been directed by Matthew
Flinders during their chance 1802 encounter in
the bay of the same name to obtain food and
fresh water. Many of the place names reflect
this early French contact.
Later in the morning we
had a bumpy trip to experience
a Cape Willoughby Light
Station tour with its many
buildings and sublime ocean
setting. The walking trail up to
the top of Prospect Hill from
where Flinders gazed upon the
surroundings was closed so we
could only read the sign on
site. On this natural sanctuary
are many wild kangaroos,
koalas, echidnas, platypuses,
tiger snakes, sea lions (males
weighing up to 300 kgs!), fur
seals and birds of prey. At
Raptor Domain I had Australia’s
biggest bird, a wedge tail eagle

At this year’s TB Lecture the indigenous 260
game man Dean Widders (played for Souths,
Easts, Parramatta and Castleford Tigers UK)
addressed a crowd of around 100 with a
humorous and stirring story of his time playing
and now his vital role for his own people
working tirelessly with the NRL to improve
opportunities for First Australians through
involvement in rugby league. He highlighted
that in the top competition there were many
great indigenous players being captains of their
sides like Artie Beetson, Johnathan Thurston,
Greg Inglis, Greg Bird et al. As Tom’s second
cousin I am always proud to attend, this year
joined by two of my daughters, delighted that
they had been there to hear Dean’s eloquently
passionate delivery. It was great to be an
Australian and a Brock!

Showcasing NSW best surveyors
At this year’s EISSI (Excellence in Surveying &
Spatial Information) award dinner over 400
attendees had a brilliant evening hosted by TV
celebrity Tom Gleason who was a real hoot.
The eminent surroundings of the 4 Points by
Sheraton Hotel in Sydney’s Darling Harbour
complemented the great survey achievements
of the profession with North Coast Surveyor
Neil Kennedy’s firm grabbing two prizes as
well as the top Sir Thomas Mitchell Award for
his effort “Cudgen Road Tunnel Deformation
Monitoring.”
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Imagery now from ZEB-REVO

GeoSLAM has unveiled ZEB-CAM, a new add-on
option for the ZEB-REVO mobile indoor mapping
system which allows imagery to be captured
simultaneously along with scan data. With an
integrated inertial sensor, ZEB-CAM utilises optical flow technology to
accurately synchronise the acquired imagery to the point cloud data.
GeoSLAM’s Mark Reid says that several customers have asked for
further contextual information to best utilise the resulting point
cloud. “ZEB-CAM therefore makes interrogation and feature
extraction from ZEB-REVO data simpler than ever.”
Meanwhile, Ric Durrant, GeoSLAM’s CTO adds, “We did not want
to overcomplicate the ZEB-CAM and needed to keep the overall
system compact, light and simple to operate. The modular approach
adopted with ZEB-CAM means that it can be quickly attached or
detached depending on the application. Keeping things simple is
harder than it looks but the results speak for themselves.”
Using GeoSLAM Desktop 2017, imagery can be viewed alongside
the point cloud data. Click on a point of interest in the scan and all
corresponding images of that location are automatically displayed.
Alternatively, find a feature in the imagery and then use the
software to locate that position in the scan.

Multispectral drone for
agriculture
senseFly has introduced the fixedwing eBee SQ, an agricultural
UAV system using the Parrot
Sequoia multispectral camera,
which can cover up to ten times
more ground than smaller
quadcopter drones. The Parrot
Sequoia camera captures data
across four distinct spectral bands
(near-infrared, red-edge, red and
green) plus visible RGB imagery
during just one flight.
The system’s software includes
in addition to eMotion Ag, a
complimentary three-month licence
of MicaSense Atlas and a
complimentary one-month licence
of Pix4Dmapper Ag/Pro.

Camera crane to capture
BIM data
Pix4D, a Swiss developer of drone
mapping software has launched a
crane-mounted camera system
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that automatically collects site
data and produces professional
2D orthomosaic maps and 3D
models for surveying and
analysis. The system has been
developed in collaboration with
the German crane manufacturer
Liebherr. The developers believe it
will significantly change the way
construction professionals
monitor sites and follow the BIM
process.
To introduce the solution, Pix4D
is launching an Early Adopter
Programme: fifty construction
professionals will be selected to
receive a free prototype camera to
install and test on their site, in
exchange for feedback on the
system. Camera use is free-of-charge
and members will benefit from
exclusive access to Pix4Dbim cloud
and desktop software solutions. To
learn more, please visit:
https://pix4d.com/product/cranecamera/
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Consumption-based
subscription
Bentley Systems has announced the
availability of its CONNECT Edition
of ConstructSim, an advanced work
package solution enabling safer,
more predictable construction
projects, reducing risks. The
package supports project planning
and aligns engineering and
procurement with the path of
construction by providing visibility
into the quality and timing of
deliverables.
With the release comes a new
business model enabling its use on
projects of all sizes as a
consumption-based subscription.
Users can better control their
software budget by setting a
subscription level that matches
anticipated usage and are billed
only when they use the product.
Advanced GNSS receiver
Belgian manufacturer and
developer Septentrio has launched
an advanced GNSS receiver for
dedicated time and frequency
transfer applications, the
PolaRx5TR. The receiver has 544
hardware channels and supports all
major satellite constellations
including GPS, GLONASS, Galileo,
BeiDou, QZSS and IRNSS. A
calibration circuit is incorporated to
measure and compensate for
internal delay removing the need
for calibration using external
equipment and ensuring
measurement latching is always
accurately synchronized with the
PPS input.
The receiver is fully compliant
with the new format CGGTTS
version V2E of Consultative
Committee for Time and Frequency
(CCTF) recommendations. Also
included as standard is Septentrio’s
Advanced Interference Mitigation
(AIM+) technology giving
outstanding interference robustness
in difficult radio environments. Up
to 8 independent logging sessions
can be configured, logging to
either the 16Gb internal memory or
to an externally connected device.

GIS data collector
The Esri user conference saw the
launch of Trimble’s TDC100
handheld data collector. An
Android-based entry-level GNSS
device for GIS applications, it
combines both smartphone and
ruggedized data collection.

Capable of running commercially
available software or in-house
applications, the TDC100 is IP-67
rated with a sunlight readable
display and user replaceable
batteries. The built-in GNSS receiver
provides real-time accuracy.
The TDC100 comes with a
bright, high-resolution 5.3" display
and is available with a choice of 8
MPx (Wi-Fi model) or 13 MPx (4G
LTE model) cameras. Li-Ion
batteries are standard (3100mAh
or 4800mAh capacity) and there is
support for GPS, GLONASS and
BeiDou as well as satellite-Based
augmentation systems (SBAS) to
improve real-time accuracy.

Delta solution from Topcon
Topcon Positioning Group’s Delta
Solutions is a new deformation
monitoring system utilizing
software and hardware
components – Delta Link, Delta
Log, Delta Watch, Delta Sat and the
MS AXII total station. The result of
a partnership between Topcon and
deformation monitoring and
tunnelling specialist VMT
GmbHsystem’s, the Delta Watch
software, is designed to monitor,
manage and evaluate monitoring
data as well as optionally
triggering alarms. “As standalone
software, Delta Watch delivers
accurate and reliable data in a
variety of reporting formats to best
fit a project’s needs” said Ian
Stilgoe, vice president portfolio
management at Topcon Positioning
Group. “Data from the total
station, GNSS receivers, levelling
devices and sensors can be
processed and analyzed individually
or as a network-adjusted solution.”
Comms options for Delta Link
include Ethernet, Wi-Fi, and a
globally approved integrated
cellular modem. Accessed via a
secure web portal, Delta Log is
designed to provide an intuitive
interface to manage observations,
target types, and measurement
scheduling. “Delta Log provides a
simple platform for advanced
functionality — unique Topcon
features such as matrix detection
are instinctively controlled through
the software,” adds Stilgoe. Delta
Log will continue to operate the
total station if communication
with the Delta Watch database
fails. Once communication has
been restored, data are

PRODUCTS & SERVICES

synchronized and the main
database is updated. Delta Watch
includes the optional Delta Sat
GNSS processing module, which
allows for stand-alone GNSS
monitoring or combined GNSS and
total station network adjustments.

IN BRIEF
Sokkia’s new iX robotic total
station series is compatible with
the Autodesk BIM 360 Layout
application. Designed to provide
construction contractors with
the ability to connect the
coordinated model to the field
layout process, the application
helps increase productivity on
site, while improving accuracy.
Handheld has a major upgrade to
its IP65-rated Algiz 10X tablet
computer with new screen
technology and improved
GPS/GLONASS functionality. The
unit now comes with a 10.1" HD
projective ultra-bright capacitive
touch-screen with the ability to
operate in both glove and rain
modes.
Topcon Positioning Group has
released two new mapping kits
for its Sirius Pro fixed-wing
UAS. The City Mapping Kit
includes a Fuji X-M1 8mm lens
to better capture urban
surroundings, whilst the Sirius
UAS High Resolution Mapping
Kit comes with a Fuji X-M1 27
mm lens. The latter is designed
to give the highest possible
resolution for applications such
as construction site monitoring,
survey and mapping
topography.
Trimble’s new Telog 41 Series of
wireless, battery-powered sensors
are designed for water monitoring
applications. These Internet of
Things (IoT) sensors use low-power,
long-range (LoRa technology)
wireless communication to
remotely measure and monitor
water, wastewater and
groundwater systems including
water pressures, flows, levels and
rainfall volumes.
Global Mapper version 18 is
now available from Blue Marble
Geographics. The version boasts

a bold new look and feel with
new graphics, reconfigured
menus, customizable toolbars
and improved layer
management. The upgrade also
has functional enhancements,
with a focus on visualization
and processing of 3D data.
Equipment supplier Opti-cal is now
offering DJI’s complete flight
platform, the Matrice 600. The
rotary UAV is ideal for large-scale
land surveys and set-up is
achieved in minutes. If you are
interested in using the Matrice 600
for Survey Mapping call your
nearest branch. Details at
http://surveyequipment.com/djimatrice-600-uav
Leica Geosystems has updated
its complete monitoring system
GeoMoS Now! Survey Edition. A
new streamlined workflow
eases the critical and often
time-consuming tasks of
repeated field campaigns while
users also receive immediate
access to monitoring reports.
They can also upload
coordinates, process and
visualise deformations. This
Cloud solution offers users one
convenient platform for all their
existing and previous survey
field campaign data.

New scanner has IP54 rating

FARO has launched the FocusS laser scanner with an IP54 Rating and
“In-Field” compensation. The model is aimed at the BIM market and
public safety forensics applications. It is available in 150m and 350m
range options and brings together several customer-centric features
such as an increased measurement range, Ingress Protection (IP)
rating of 54 for use in high particulate and wet weather conditions,
an accessory bay for custom add-on devices and a built-in field
compensation routine for ensuring system accuracy.
To ensure confidence in accuracy, the on-site compensation
feature enables users to verify the accuracy of the scanner before
each set-up on-site. Users can correct deviations caused during
transport, carrier mishandling or incidental contact automatically onsite and a comprehensive accuracy document can be provided for
each scan project.

Sokkia’s new field and office
software solutions for its total
stations, robotics and GNSS rover
systems, GeoPro Field and GeoPro
Office, are now available for EMEA
and China markets. GeoPro Field
provides a graphical user interface
designed to easily collect field
measurements for land surveying
and construction activities.
LandWorks Inc has improved
its Web AutoMapper online
service which translates land
legal descriptions into GISready map polygons. The
update features a new
interface, including a job detail
web-page that lets you review
and edit your polygons before
you buy. In the US, property
polygons can now be mapped
against the USLandGrid’s
national land base, with the
option of buying land grid
townships containing the
mapped property.
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BOOK SALE!

we have only limited stocks left of the following titles
Mapping the World is Alastair Macdonald's
insider's account of the Directorate of Overseas
Surveys (DOS) in supporting the development and
transition from colonies to Commonwealth. He
tells the story through contemporary documents
such as field diaries and reports. With abundant
human interest in the many anecdotes of a way
of life now gone, this is as much for the general
reader as for the surveying fraternity.
Over 200 pages, illustrated £9.95 + £3.20 p&p UK
50 Years of RICS Land & Hydrographic has
personal recollections of military and colonial
survey after WWII. This remarkable record brings
together the vivid recollections by leading surveyors
who served in colonial and military survey in the
years after World War II. With contributions by 30
individuals and numerous illustrations (many in
colour), this is a wonderful record of how survey
was conducted before the arrival of GPS and the
digital age.
Over 90 pages £9.95 + £2.95 p&p UK

Evidence in Camera is a reprint of an historic
account of the rapid development of aerial survey
during World War 2. Lavishely illustrated, this
record was first published in 1945. 48 pages fully
illustrated.

£5.99 + £1.25 p&p UK
OS TALES, subtitled ‘One man's part in the
re-triangulation of Great Britain' is an anthology
of gently humorous stories by Barrie Corlson from
the “Golden Age” of Ordnance Survey in the late
1940s and early 1950s.

90 pages, illustrated £7.95 + £1 p&p UK
PCA@forty is the story of land surveyors
Plowman Craven & Associates first 40 years in
business, from 1964-2004. Over 100 pages
with many rare photos in full colour.
£4.95 + £2.95 p&p UK

Payment via www.pvpubs.com/Books or by credit card or cheque to:
PV Publications Ltd, 2B North Road, Stevenage, Herts SG1 4AT UK
tel: 01438 352617 email: jason@pvpubs.demon.co.uk
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