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GW's Digital Extras

You can read more articles from this issue online including:
LAS or E57? A tale of two standards – Richard Groom tries to unravel why two US bodies
have each developed a standard for point clouds.
Aerial imagery from unmanned aircraft: a new dawn for photogrammetry? Richard Groom
reviews the state of the technology, provides advice for clients and sets out the regulator’s rules.
http://www.pvpubs.com/archives.php?titleid=1&issueid=218
Please note that this link is free of any restrictions to readers but does not allow access
beyond the currency of this issue or to the archives.
For a great deal on subscriptions and access to over ten years of articles go to:
www.pvpubs.com

GW: get the electronic edition first
Readers can receive a free electronic link by email to the latest issue of GW before the print edition
is published. Email your request to barbara@pvpubs.demon.co.uk (please note that if you are not
already a subscriber or member of RICS or IIS, you may be asked to complete a digital form so that
we can validate your application). If you would also like to receive the printed edition you can
subscribe at www.pvpubs.com. Please note that RICS overseas members need to advise us if they want
to continue receiving the printed edition by opting in at: http://www.pvpubs.com/OverseasRICS

Printing: The Manson Group, St Albans, UK
PV Publications Ltd
2B North Road,
Stevenage, Herts SG1 4AT
T: +44(0)1438 352617
W: www.pvpubs.com

COVER STORY
The implacable
features of US first
president George
Washington and three
subsequent ones gaze
out from Mount
Rushmore. Captured
here by high
resolution laser
scanning for the CyArk
Foundation.

Note: the electronic version can now be downloaded as a PDF.

NEXT ISSUE
The next issue of GW will be January / February 2014.
Copy dates are: Editorial: 02 December Advertising: 11 December 2013

Engineering
surveyingshowcase2013

ISSUE TWO

Did you get your FREE copy of Showcase? RICS members in the UK are
entitled to receive a free copy upon registration or request. Just drop us
an email with your full postal address and we’ll pop a copy in the post to
you. Overseas readers can still view the latest issue by going to:
http://www.pvpubs.com/archives.php?titleid=1&issueid=217
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BUSINESS 2014
LONDON å UK 28 – 29 MAY
www.geobusinessshow.com

A brand new geospatial event for
everyone involved in the gathering,
storing, processing and delivering of
geospatial information.
Incorporating:
· A world class exhibition attracting the leading service
providers and suppliers of geospatial technology
· An innovative conference presenting the latest industry
advances for all those working with spatial data
· A workshop and demonstration programme offering
buyers a hands-on experience and providing in-depth
knowledge of the latest products and services

For more information on the event visit

www.geobusinessshow.com
Organised by:

In collaboration with:

Editorial

Destruction inspires foundation

A
The launch of an
initiative to capture
500 world heritage
sites in 3D is a
noble aim. Further
help may be at hand
from a growing
number of new
photogrammetric
and scanning
software solutions.

merica has many faults but the culture
of its successful entrepreneurs and
business founders to put something
back into the community for future
generations is not one of them. This admirable
trait was evident last month when the
CyArk500 initiative was launched by Ben and
Barbara Kacyra in London. It aims to capture in
3D 500 world heritage sites within five years.
Ben of course was the man behind the Cyrax
laser scanner that first landed in the UK 15
years ago at one of our World of Surveying
exhibitions. Since then scanners have got
smaller, cheaper and better and applications
have grown. Ben sold out to Leica Geosystems
in 2001 making a tidy sum, indeed more than
enough to live comfortably for the rest of his
life. But Ben and Barbara wanted to put
something back from their sale.
At this point you need to know that Ben
Kacyra was born in the historic town of Mosul
in Iraq. You should already know that many
archaeologists regard Iraq as the cradle of
civilization. As a young boy, Ben’s father would
take him to see the nearby remains of the great
city of Nineveh, capital of the Assyrian empire
that flourished 3000 years before the birth of
Christ. The boy was clearly instilled with a
lasting sense of history for when the Taliban
destroyed the great Bamiyan Buddhas in
Afghanistan he was moved to launch the CyArk
Foundation with the aim of accurately scanning
and documenting in 3D many of the world’s
heritage sites, lest a similar fate one day befall
them. This is a noble project and one that we
will report on in more detail in the next issue of
GW. In the meantime, enjoy the magnificent
scan on our front cover.

Intergeo and photogrammetry

The editor welcomes your
comments and editorial
contributions by e-mail:
editor@pvpubs.demon.co.uk
or by post:
Geomatics World
PV Publications Ltd
2B North Road
Stevenage
Herts SG1 4AT
United Kingdom

The annual Intergeo in Essen, Germany saw
literally dozens of fixed-wing and hovering
UAVs. Payloads have now increased to where
it is possible to mount a scanner on a multicopter platform (our report begins page 14
but see also James Kavanagh’s report and
picture on page 12). But perhaps the most
interesting development is the growing
application of image sensors for survey data
capture using photogrammetry. Topcon,
Trimble and belatedly Leica have been doing
this for sometime with their total stations but I
was surprised to see that Trimble had
abandoned EDM and optics altogether for
their V-10, a camera system that uses 12 polemounted sensors.

None of these sensors are much use
without software and it was interesting to see
UK company Arithmetica launch a point cloud
to surfaces package, Pointfuse. Image and
change recognition are areas of software
development that have edged forward
relatively slowly compared to others. The good
news is that technologies like Trimble’s
eCognition has evolved into a useful if not
perfect tool that can save time and money in
change detection projects. To read about the
current state of the art turn to page 20.
This is the last issue of 2013 (where did it
go?) so I will bid all readers seasonal goodwill.
We shall be back with the first issue for 2014
in early January. Watch out for some major
improvements by then in our web offering of
GW and our sister publication GiSPro.

Stephen Booth, Editor

TEN YEARS AGO:
GW November/December 2003
The 1990s was a period of rapid technological
development for our business. LiDAR, laser scanning
and reflectorless EDM all matured into useable
systems so that by 2003 at the Intergeo in Hamburg
Topcon was showing Bluetooth comms between
their Hyper+ GPS and controller, while pioneers of
laser scanner development Leica adopted the HDS
moniker for its scanners. Meanwhile Trimble was
marking the 10th anniversary of the launch of the
first RTK GPS system. By then reflectorless
measurement from total station EDM was already at
350m range or more.
The focus of the issue was education and a
thoughtful article by Prof Peter Dale on geomatics
education observed that by 2003 it was all about
competition for students – backsides on seats – in a
climate of under-funding to keep up with rapidly
evolving technology. No more buying a T2 to last a
lifetime.
Another thoughtful but abrasive topic came in a
letter from Mr KR Pringle who none too gently took
boundary surveyor David Powell and the Ordnance
Survey to task over the unreliability of general
boundaries and OS mapping, where boundaries are
concerned.
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GeoAcoustics has completed its prestigious Swedish Coast Guard
(KBV) project with the installation and full acceptance of a 125
kHz GeoSwath sonar system on the fourth and final new-build
multipurpose vessel. The vessels are to serve as environmental
protection and surveillance ships and will aid the Coast Guard in
vessel traffic management, environmental monitoring, border
security, fisheries, customs and police checks at sea.

GNSS aids indigenous
peoples
August at Samosir in North
Sumatra saw a meeting of
indigenous leaders from
seventeen countries to launch “a
global fight for their rights”.
Organised by Aliansi Masyarakat
Adat Nusantara (Indigenous
Peoples Alliance of the
Archipelago), the event was to
encourage indigenous people to
take advantage of handheld GPS
receivers and internet apps,
combined with indigenous
knowledge, to mark traditional
boundaries. The Global
Conference on Community
Participatory Mapping on
Indigenous Peoples’ Territories,
took place on the edge of the
largest volcanic lake in the world,
Lake Toba. ‘It’s a new and vivid
way to illustrate how they and
their ancestors have inhabited
and worked these lands for
thousands of years and have
every right to assert their
ownership’ said Vicky TauliCorpuz one of the co-organisers
of the conference. Visit:
www.rightsandresources.org/
events.php?id=923

Indoor mapping in
real time
MIT News reports that computer
scientists at MIT and the National
University of Ireland (NUI) at
Maynooth have developed a
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mapping algorithm that creates
dense, highly detailed 3D maps
of indoor and outdoor
environments in real time. The
technique is intended to guide
robots through potentially
hazardous or unknown
environments by creating 3D
images from video. The
researchers tested their algorithm
on videos taken with a low-cost
Kinect camera. Applying their
mapping technique to these
videos, they created rich, threedimensional maps as the camera
explored its surroundings.
The algorithm determines how
to construct a map by tracking a
camera’s pose, or position in
space, throughout its route. When
the camera returns to a place
where it has already been, the
algorithm determines which
points within the 3D map to
adjust, based on the camera’s
previous poses. The technique
builds on a 2011 project at
Imperial College, London called
KinectFusion, which produced 3D
models at sub-centimetre
resolution.
For further information visit:
http://web.mit.edu/newsoffice/
2013/3d-mapping-in-real-timewithout-the-drift-0828.html

Quarter metre
resolution please
DigitalGlobe has officially asked
the US NOAA to amend the
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current resolution restrictions
from its WorldView remote
sensing space system licence to
allow DigitalGlobe to sell
commercial satellite imagery
down to 0.25 metre
panchromatic resolution.
Walter Scott, Executive VP and
CTO at DigitalGlobe says: ‘The
origins of NOAA’s current 0.5
metre restrictions are based on a
decades-old competitive and
technological landscape. Today,
we have the technology which
allows us to capture imagery
down to quarter metre. Back
when the restrictions were
developed, not only did the
industry not have this capability
but the whole geospatial industry
was in its infancy, unlike its multibillion dollar scale and trillion
dollar economic impact today.’

Chronos takes on the
jammers
Nextgov.com website reports on
the annual meeting of the Civil
Global Positioning System Service
Interface Committee, a global
forum that fosters interaction
between the US and worldwide
GPS users.
A single well-placed GPS
jammer or spoofer could disrupt
signals in an entire region of the
US, claimed Department of
Homeland Security program
manager John Merrill. Merrill did
not define the size of region a
jammer could knock out, but Jules
McNeff, who spent 20 years in the
Air Force working on GPS and is
now a vice president at Overlook
Systems Technologies Inc., a GPS
engineering firm, estimated that a
one watt GPS jammer could
blanket a medium sized city.
Consumer jammers at this power
level can be purchased on the
internet at prices as low as $40.
Meanwhile, there is hope,
because British company, Chronos
Technology Ltd, has developed a
device, which uses innovative
direction finding technology
developed by the University of
Bath to accurately determine
which vehicle or individual is
hosting a jammer. Fully tested at
the MIRA large screened chamber
facility in Nuneaton,
representatives of law enforcement
and security agencies were able to
correctly identify which vehicle or

person was carrying the jammer.

Hexagon acquires
Devex and AHAB
Hexagon Geosystems has
strengthened its market position
and technology with two recent
acquisitions. In the mining
industry, Devex, a Brazilian
company has joined the group
complementing Hexagon’s Leica
Geosystems Mining business.
Meanwhile, Leica Geosystems has
added Airborne Hydrography AB
(AHAB) to its portfolio. The
company develops and supplies
hydrographic and topographic
software and systems to map
land, coastal zones and sea
floors. The AHAB’s portfolio will
enable Leica to expand into the
growing deep and shallow water
bathymetry and coastal
topography markets and
complements its existing LiDAR
product offering. Key products
include the deep-water HawkEye
bathymetric survey system (see
also our Products & Services,
page 32), the DragonEye pure
topographic survey system and
the Chiroptera airborne LiDAR
system for shallow water surveys.

IFHS Student Awards
Schemes
The International Federation of
Hydrographic Societies (IFHS) has
launched two major annual
student awards. Under the first
student award, IFHS member
societies are entitled to nominate
a single outstanding candidate
who, if successful, must be
willing and able to present their
proposed paper at the next Hydro
conference. The winner will
receive a cheque for £1,500 as
well as complimentary Hydro
delegate registration and up to
£1,000 towards travel and
subsistence costs.
The second prize will be
awarded to the candidate
adjudged to have given the Best
Student Presentation at a Hydro
conference during the dedicated
Student Presentations session.
The winning presentation will be
determined by Hydro delegates,
with the successful speaker
receiving a prize of £500.
Further details are available from
Helen Atkinson at
helen@hydrographicsociety.org.

NEWS

Major new event for UK
A major new geospatial event,
incorporating an international
trade exhibition, a conference
and a hands-on workshop and
demonstration programme, is
scheduled for Islington, London
on the 28-29 May 2014. To be
held at the Business Design
Centre and organised by
Diversified Business
Communications UK, the event
has been organised in
collaboration with the Chartered
Institution of Civil Engineering
Surveyors (ICES), the Royal
Institution of Chartered Surveyors
(RICS), and The Survey
Association (TSA) and is the
result of an extensive industry
consultation process, which has
highlighted the need for a joint
cooperative event that involves
all the major players representing
the geospatial community.
GEO Business intends to
establish itself as the key event
for the industry for everyone
involved in the gathering, storing,
processing and delivering of
geospatial information.
Diversified, organisers of the
Ocean Business event and
previously the International and
European LiDAR Mapping
Forums, has acquired the
interests in the GEO-North and
GEO-South events from PV
Publications, ensuring that GEO
Business will be the only
geospatial trade show and
conference to be held in the UK.
A call for papers has been
issued by the conference
committee, which is chaired by
RICS Geomatics Professional
Group Chair Chris Preston with a
deadline of 29th January.
For more info visit

Open
Days at
Leica’s
new HQ

Leica Geosystems Ltd is relocating its UK and EMEA headquarters to a purpose-designed and larger
facility during November 2013. The move is a major development for the UK market leader in the
supply of survey hardware and software associated with every aspect of spatial measurement. The
company, which has been based at Knowlhill, Milton Keynes since 1989 is moving to a bigger site in
nearby Tongwell in a strategic move, prompted by growth in sales and technical service.
On 21st and 22nd November there will be special open day events featuring tours of the new
building and dynamic presentations of all products. The invitation is for everyone involved in the
measurement of geospatial information in all applications and market segments (see the advert on
page 2). To register attendance go to: https://www.surveymonkey.com/s/launchweek

International Society for
Photogrammetry and Remote
Sensing (ISPRS).
The symposium was organised
by Dr Xiaolin Meng, director of
the University’s Sino-UK
Geospatial Engineering Centre
and his Nottingham based team.
Speaking about the event, he
said: ‘It was an honour to host so
many experts from around the
world, here at The University of
Nottingham. The technologies
involved in deformation
monitoring are very fast moving
and complex, and so it is vitally
important that we bring this
expertise together to discuss
common challenges and issues
and to share ideas.’
For conference abstracts visit:

improving the mapping and
modelling of meteorological and
oceanographic (metocean)
parameters. It will actively
support the Oil Spill Response

BUSINESS 2014
LONDON • UK 28 – 29 MAY
www.GeoBusinessShow.com

http://www.nottingham.ac.uk/e
ngineering/conference/jisdm/pr
ogramme.aspx

www.geobusinessshow.com

Monitoring structures
in Nottingham
Over 190 world experts met at
The University of Nottingham in
September for the 2nd Joint
International Symposium on
Deformation Monitoring (JISDM).
The event brought together for
the first time, the three major
organisations which operate in
this field — The International
Federation of Surveyors (FIG), the
International Association of
Geodesy (IAG) and the

Joint Industry Project (OSR JIP)
led collaboratively by IPIECA and
OGP, and other OGP-managed
projects where remote sensing
plays a major role. It will

CALL FOR PAPERS

OGP EO Subcommittee
The International Association of
Oil and Gas Producers (OGP) has
set up a new body with the goal
of increasing the industry’s use of
Earth satellite and airborne
imagery, a key tool that will
improve emergency response and
also make exploration and
production more efficient.
The subcommittee will initially
focus on the use of EO data to
monitor sea ice, for
environmental baseline mapping
and monitoring as well as

GEO Business
@geobusinessshow

Organised by Diversiﬁed
Business Communications UK
in collaboration with:

A brand new geospatial event
for everyone involved in the
gathering, storing, processing
and delivering of geospatial
information.
ABSTRACT SUBMISSION
DEADLINE: 29 January 2014
Submit abstracts online:
www.GeoBusinessShow.com
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cooperate with OGP’s
Environment and Metocean
Committees.

John Muir’s home
scanned
John Muir, Scottish-born American
naturalist famously known as the
Father of the US National Park
movement, might have been
surprised to see CyArk’s
production team descend on his
Victorian home in Martinez,
California to digitally document it
inside and out. Though 3D laser
scanning technology was still
many years away from being
invented during Muir’s lifetime, the
goal of digital documentation
mirrors much of Muir’s life work as
the aim is to make special heritage
sites accessible for people to
explore and learn about, and to
help preserve them for the
appreciation and study of future
generations.
CyArk’s 3D laser scanning of
the site took place through
collaboration between the US
National Park Service, Historic
Scotland, Scottish Natural
Heritage, and the John Muir
Birthplace Trust.

Maptek donation to
CyArk
Maptek has donated datasets to
the CyArk archive from 3D
scanning they conducted of
Aboriginal rock art at Kakadu
National Park in Australia. This is
the most recent contribution to
the CyArk archive through its
recently launched Data Donation
Program.
Maptek I-Site Studio software
was used to create a 3D
reproduction of historical
Aboriginal rock art at Kakadu
National Park in Australia’s
Northern Territory. The rock art
sites of Kakadu are recognised
internationally for their cultural
value, and are one of the reasons
that Kakadu is inscribed on the
United Nations Educational,
Scientific, Cultural Organization
(UNESCO) list of World Heritage
properties. The purpose of this
project was to preserve Australian
cultural and heritage-listed
artefacts in a reproducible and
accurate 3D format.
Maptek used I-Site Studio
software because the photo
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registration tools in I-Site Studio
allow photographs from digital
cameras and other sources to be
projected in any orientation onto
a surface. Laser intensity data
from the infrared signals was
used to match points in photos
with points in the 3D scene.

International
expansion for Bluesky
Bluesky used Intergeo 2013 to
announce that it is expanding its
international operations. Already
proven on projects in the UK, the
company’s combined LiDAR,
thermal sensor and highresolution camera system, thought
to be a world first, has already
been successfully deployed in
Northern Europe with additional
projects proposed in Central
Europe and the Middle East.

New Coastway office
Coastway Surveys have opened a
new office near Northwich in
Cheshire to provide on-theground support to clients in the
North, the Midlands, Scotland
and Wales. Coastway’s London
office will continue to service the
UK’s capital and southern
regions.

UTEC acquires StarNet
Geomatics
Offshore survey company, UTEC
has acquired Star Net Geomatics.
UTEC’s Martin O’Carroll,
commenting on the acquisition
said: ‘The Star Net name is well
known in the telecommunications
industry and is fast developing an
equally strong reputation for
delivering high quality and
innovative services to the oil and
gas sector. The company’s asset
management solutions will
enhance UTEC’s ability to provide
our client’s with the information
they need to help them make
critical and more informed
decisions’.

Faro heads for
gathering
The Construction IT Alliance are
hosting an integrated two-day BIM
Conference on Leveraging Building
Information Modeling to Create
Cultural and Lean Transformation
of the AEC Sector. Amongst the
presenters will be Faro and their
new Focus X330 scanner.
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Eminent Fellows

Dr Neil Weston is the new
deputy director of NOAA’s
National Geodetic Survey. He has
held a number of leadership
positions during his 20-year
tenure with NGS, most recently
as chief of the Spatial Reference
System Division. His experience
ranges from outreach and
education as acting chief of the
State Advisor Branch, to research
and development in the
Geosciences Research Division,
developing CORS, OPUS and GPS
surveying and mapping
applications. Dr Weston began
his career with NOAA as a
commissioned officer and has a
great appreciation for the ocean
earning his doctorate in
Engineering and Applied Physics.
Dr Weston’s British father, Robert
Weston studied land surveying
at SWETC (1953-58) but left the
UK to become a licensed surveyor
in Florida, retiring as chief
engineer for Clearwater County,
Florida. This followed a period as
a surveyor with the Jamaican
Government and chief surveyor
for ALCAN at their Aluminium
mine there.

Neil Vancans, CEO of Altus
Positioning Systems and formerly
managing director of Leica’s UK
arm, was amongst three new
eminent Fellows admitted to RICS
recently. Others are Prof. Stuart
Robson of UCL and Steven
Ramage of Ordnance Survey
International.

2013 Pullfrich Award
Hexagon, the parent company of
Leica Geosystems and Z/I
Imaging, has announced that the
Carl Pulfrich Award 2013 has
been awarded to Prof. Dr
Nicholas C. Coops, Vancouver,
and Prof. Dr Norbert Haala,
Stuttgart. Professor Coops has
made outstanding contributions
to solve mapping problems in
biodiversity, especially in using
remote sensing technologies for
vegetation growth and canopy
characterization. Professor Haala
has made huge impacts to
further develop photogrammetric
restitutions, in particular in the
areas of 3D City Modelling,
Dense Image Matching and the
use of Remotely Piloted Aircraft
Systems (RPAS).

Events Calendar 2013/14
• SEMINARS • CONFERENCES • EXHIBITIONS • COURSES

We welcome advance details of events likely to be of interest
to the Geomatics community. Please send details to:
e d i t o r @ p v p u b s. d e m o n . c o. u k
European LiDAR Mapping Forum /
SPAR Europe Conference
11-13 November 2013, Passenger
Terminal, Amsterdam, The Netherlands.
Contact: www.sparpointgroup.com/europe
PV Training:
Levelling – including optical and
digital (9:00am - 5:00pm)
20 November 2013, Stevenage Arts
and Leisure Centre, Hertfordshire UK.
Contact: Sharon Robson –
sharon@pvpubs.demon.co.uk or
+44 (0)1438 352617
PV Training:
Introduction to Total Station
Surveying (9:00am - 5:00pm)
21 November 2013, Stevenage Arts
and Leisure Centre, Hertfordshire UK.
Contact: Sharon Robson –
sharon@pvpubs.demon.co.uk or
+44 (0)1438 352617
Defence Geospatial Intelligence 2014
21-23 January 2014, QEII Conference
Centre, London, UK Contact:
www.wbresearch.com/dgieurope/home.aspx

GeoUtilities 2014
28-29 January 2014, London, UK.
Contact:
www.geospatialutilities.com
RICS BIM Conference
12 February 2014, London, UK.
Contact:
www.rics.org/uk/trainingevents/conferences-seminars/rics-bimconference/london/
Esri Partner Conference 2014
8-11 March 2014, Palm Springs
Convention Centre, CA, USA.
Contact: www.esri.com/events/
partner-conference
INTERGEO Eurasia
28-29 April 2014, Istanbul, Turkey.
Contact:
www.intergeo-eurasia.com
GEO Business 2014
28-29 May 2014, Business Design
Centre, London, UK.
Contact:
http://geobusinessshow.com

Leica Geosystems Ltd
is expanding to a new flagship building

Come and experience our new UK Headquarters
In response to the company’s growth Leica Geosystems Ltd
is expanding to a new flagship facility which will be our new
UK and EMEA Headquarters.
You are invited to attend special open days at our impressive
new facility on 21st or 22nd November 2013.
We believe our expansion offers our customers a range of
benefits that only Leica Geosytems Ltd, as an innovator,
manufacturer and supplier providing service, support and
training can offer.

What can you expect on the day?
An informative tour of our new UK and EMEA HQ
Dynamic presentations showcasing all Leica
Geosystems hardware and software
The first chance to see our fantastic new 120+
seater training and seminar facility
As industry leaders we continually strive to
enhance every area of our business and we
want you to benefit from this exciting new
development.

Don’t take our word on that – come and see for yourself!
Join us as we launch a new era for Leica Geosystems Ltd.

Leica Geosystems Ltd
Hexagon House
Michigan Drive, Tongwell, Milton Keynes, MK15 8HT
uk.sales@leica-geosystems.com
www.leica-geosystems.co.uk

To book your preferred invitation day and tour
register on www.surveymonkey.com/s/launchweek

Undercurrents

Mountaineers in Marylebone,
errors in surveying. . . and a joke?
A chance stroll
down a London
street reveals a
hidden “foot”note
to history. And a
surveyor reveals
the errors of our
ways.

Sir Edmund Hilary’s Everest
boot. But what’s it doing in
the window of a London
shoe shop?
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I

am very much signed up to Dr Johnson’s
view that when a man is tired of London he’s
tired of life. Away from the tourist big ticket
places, our capital city has so many intriguing
nooks and crannies. I have been in the
Marylebone High Street area recently (and that
word is an English corruption of a church
named Mary the Good or in Norman French,
Marie-le-bon). Curiosity took me down a side
street to discover what must be one of the
few surviving genuine shoemakers. Full of lasts
and half finished shoes, the window also had
some historical items.
The main one was of some shoes and the
lasts of the great Tory politician RA Butler, one of
the few men to have held all three great offices
of state – Foreign Secretary, Home Secretary and
Chancellor of the Exchequer. The second was of
a single immaculate boot belonging to Everest
mountaineer Sir Edmund Hilary. The boot has a
bizarre story, which you may just be able to read
from this photo we took through the shop
window. Sir Edmund went to the shoemaker to
get a really comfortable and waterproof pair of
boots for the climb.
The boots were duly
made and dispatched
but alas one of them
became separated
and was lost to the
postal service. No
problem for the
bootmakers with Sir
Edmund’s personal
last on hand; another
was quickly prepared
and sent off to India.
The rest is history as
the boots of
Marylebone
shoemaker James
Taylor & Son were the
first to set foot on the
summit of Everest.
But the twist in the
tale is that the lost
boot turned up and
was returned to the
shop, where it is on
display.
Sir Edmund Hilary
was of course one of
the great Fellows of
the Royal
Geographical Society
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where this year’s autumn lectures have got off
to an excellent start with subjects covering The
green road across England, a journey by raft
through Sierra Leone and Liberia, Ten billion
reasons not to be scared of each other and
Bees. Two of these were stand out. The green
road across England, which includes the
Icknield Way, runs from the Dorset coast in an
almost straight line to the Norfolk coast. It
was an ancient trade route that preceded the
Roman invasion by hundreds if not thousands
of years. The presenter, Hugh Thomson,
walked the whole route finding Iron Age
camps, henges and forts. Absolutely
fascinating, but the guy who really got us all
thinking was Prof Danny Dorling and his Ten
billion reasons not to be scared of each other.
Dorling is a geographer who’s recently
become an Oxford Don moving from the
University of Sheffield. He is well known for
his cartograms, charts and thematic maps that
deliberately present data in a way to
emphasise the statistics. His lecture was aimed
at poking us into thinking a bit harder about
statistics. He took as a prime example how in
the late 1960s everyone thought the world
population would hit ten billion by today. It
didn’t because the forecasters failed to take
account of falling birth rates, driven along by
women having careers and starting families
later than traditionally in the developed world
(despite more of us lasting into old age) and
economic improvements in the developing
world so couples needed fewer children (think
disease, helping with the harvest, education
etc). For Dorling, the problem is not 10 bn
people but 1 bn behaving badly. Summing up
the lecture Dr Rita Gardner, the RGS’s director
general, commented that feeding the 10bn
would not be a problem now that we’re
farming insects!

Like father, like. . .
Keith Syrett writes to say that Dr Robert
Weston (see People page 08), the father of
Neil Weston, the new deputy director of the
US Geological Survey, was at school with him
on the SWETC Land Surveying course (195358). Bob never completed his RICS, explained
Keith, but took a Land Surveyor’s licence in
Florida and retired as chief engineer for
Clearwater County, Florida. This followed a
period as a surveyor with the Jamaican
Government and chief surveyor for ALCAN at
their Aluminium mine there. For Bob, his Dad

Undercurrents
was English, his mother Portuguese and he
was born in The Azores. You can’t get much
more international than that.

Congratulations
I am delighted to hear that my old friend Neil
Vancans has been made an eminent fellow of
the RICS. Well done mate. Now you can
propose me!

Reverberations
We’re still hearing from ex JA Story surveyors
who were unable to attend the Jasbeens
Jamboree last May. I was delighted to catch
up with fellow Jasbeen John May recently,
home on leave from Abu Dhabi where he’s
worked for many years. He was clutching a
copy of GW July/August issue (page 11) with
its montage of photos from the Jamboree and
trying to identify past friends and colleagues.

Errors, mistakes and the laws of distribution
My old friend John Bradley from Dublin writes
on the subject of errors, or to be precise the
Theory of Imperceptible Regularisation.
“As any rusty old surveyor knows the theory
of errors was invented by surveyors who used
theodolites, circumventors, graphometers,
tacheometers, box sextants, chains &c. who
after measuring a quantity ten times still
couldn’t get it right in the first place. If a level
loop or traverse closed they were ecstatically
convulsed and bragged about it for years after,
so anomalous was the event. In order to
“regularise” (or is it “regularize?”) things and
get away from the fustian complexity foisted by
old timers, redefining the theory of errors for a
new generation of surveyors who inevitably
press the right button. . .
Blunders or Gross Errors: Something no
surveyor makes. . . but other surveyors do all
the time.
Systematic or Constant Errors: Making the
same mistake over and over again; leaving the
sandwiches behind; forgetting to charge the
batteries; where’s the tripod?
Accidental Errors: Errors of a minor and
personal nature which could equally happen
to anyone, e.g. spilling coffee over the
computer keyboard; telling the landowner the
true intent of the survey.
Project Datum: A gross error is something
other surveyors make but when a bunch of
surveyors get together and agree a mistake it
is called a Datum.
In closing: I’m sure that 67% of all surveyors
would vote themselves a pay rise! – thereby
confirming the Normal Laws of Distribution.”

A land surveying joke is a serious matter
And now for a rare land surveying joke
courtesy of David Powell. A land surveyor was
walking along with a wooden peg in his hand.
A passer-by asked him why. The land surveyor

said, ‘With this wooden peg, I never get lost,
wherever I am in the world’. The puzzled
passer-by said, ‘Really? How does it work?’
‘Well’ says our the land surveyor, ‘wherever I
am, if I’m alone and lost, all I have to do is
bang it in the ground and, within minutes,
someone will drive over it!’

Technical support
A customer called the Canon help desk with a
problem with her printer.
Tech support: ‘Are you running it under
Windows?’
Customer: ‘No, my desk is next to the door,
but that is a good point. The man sitting in
the cubicle next to me is under a window, and
his printer is working fine.’
Tech support: ‘Okay Bob, let’s press the control
and escape keys at the same time. That brings
up a task list in the middle of the screen. Now
type the letter “P” to bring up the Program
Manager.’
Customer: I don’t have a P.
Tech support: ‘On your keyboard, Bob.’

Sweetener
Following our query in
the last issue asking if
anyone knew what this
odd instrument was for,
Jim Smith has written
to say that he passed it
on to Jan de Graeve,
who thinks that it is not
a survey instrument but
perhaps a “saccarifier”,
a device in some way
related to sugar.

Customer: ‘What do you mean?’
Tech support: ‘P. . . on your keyboard, Bob.’
Customer: ‘I’m not going to do that!’

Obama care
Readers will have noticed that amongst the
many things our American cousins seem to
have been squabbling about during their
government shut down is health care. The
American Medical Association has weighed in
on Obama’s health care package and got
response from their various professionals.
The Allergists were in favour of scratching
it, but the Dermatologists advised not to
make any rash moves. The Gastroenterologists
had a sort of gut feeling about it, but the
Neurologists thought the Administration had a
lot of nerve. Meanwhile, Obstetricians felt
certain everyone was labouring under a
misconception, while the Ophthalmologists
considered the idea short-sighted. Pathologists
yelled, ‘Over my dead body!’ while the
Paediatricians said, ‘Oh, grow up!’
The Psychiatrists thought the whole idea
was madness, while the Radiologists could
see right through it. Surgeons decided to
wash thei hands of the whole thing and the
Internists claimed it would indeed be a bitter
pill to swallow. The Plastic Surgeons opined
that this proposal would ‘put a whole new
face on the matter’. The Podiatrists thought it
was a step forward, but the Urologists were
pissed off at the whole idea.
Anesthetists thought the whole idea was a
gas, and those lofty Cardiologists didn’t have
the heart to say no. In the end, the
Proctologists won out, leaving the entire
decision up to the assholes in Washington!
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Got a tale to tell?
Please send letters for
publication by e-mail
to the Editor: editor@
pvpubs.demon.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
Geomatics World
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RICS Policy Watch
A busy autumn sees many
plans unveiled for 2014,
reports James Kavanagh,
director of the Land Group
at RICS.

THIS AUTUMN STARTED with a
bang – appropriate considering
the season we’re in – with the
mighty Intergeo in Essen,
Germany and the launch of the
GEO Business 2014 conference
and exhibition, 28th-29th May
2014 in London. I was also
delighted to meet with the staff
of FIG during Intergeo and
discuss how we can support the
forthcoming FIG Congress in Kuala
Lumpur, Malaysia in June 2014
http://www.fig.net/fig2014/

Both events are currently calling
for papers on their respective
websites.
For GEO Business, the
important date for your diaries is
May 28-29 2014 at The Business
Design Centre, Islington, London.
This new conference brings
together RICS, ICES and the TSA
for a brand new geospatial event
for everyone involved in the
gathering, storing, processing and
delivering of geospatial
information. The GEOBusiness
website is now live @
www.geobusinessshow.com,
open for registration and stands
are booking up fast.
The call for papers has just
been released @
http://geobusinessshow.com/con
ference/call-for-papers/ and RICS

would encourage all members to
actively engage with an event that
has such wonderful potential for
our industries. The UK (and
anglophone world) has a
burgeoning and rapidly expanding
geo-industry sector and we at
RICS feel that this is the
conference and exhibition that we
deserve and one which all of our
organizations can really get
behind. See you all in Islington.
A brief review of my highlights
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can be found below, although this
issue of GW contains a much
more in-depth review. This policy
watch is more focused on RICS
issues although policy does rear
its head now and again.
As always, I’ll reiterate the
following: RICS members should
update their details on the main
www.rics.org with particular
attention being paid to selecting
‘geomatics’ as your primary area
of practice. This is very important
for your professional group,
geomatics membership is
expanding but we want to make
sure we have all of you under our
PG wing.
Online CPD recording is now
available, easy to use and free
and can be accessed at
http://www.rics.org/uk/aboutrics/what-we-do/continuingprofessional-development/ RICS

is making a big communications
push to all members ‘encouraging’
them to get online and register
their CPD. CPD is a major pillar of
the RICS Regulatory system and
its importance should not be
underestimated. Personally, I’ve
always believed that geomatics
members are on the cutting edge
of surveying practice and cannot
help but be up-to-date. However,
CPD is much more than that and
can be related to personal and
professional development in the
‘softer’ skill-sets so often required
as your career develops.
Members should also watch
out for a couple of guidance
consultations coming their way,
our new editions of Boundaries
3rd ed 2014 and Measured
surveys of land, buildings and
utilities 3rd ed 2014 (a complete
update of the industry standard
1:500 measured surveys
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specification) will be going in a
full member and industry
consultation process this autumn.
All members are fully encouraged
to comment. Both of these best
practice documents are products
of the very strong technical panel
structure of RICS Geomatics and
have taken a lot of work to get to
this stage. Both new editions have
been extensively updated with
Measured surveys 3rd ed 2014
being revolutionary in its adoption
of a new Survey Detail Accuracy
Banding table and a complete
reformatting and update of the
classic 1997 2nd edition.
The 2013-13 evening lecture
sessions kicked off with a sell-out
Scan2BIM lecture on Thursday
7th Nov. The next RICS Evening
lecture will be held on Thurs 5th
Dec with the Michael Barrett
award and Xmas lecture by
Gavin Adlington of the World
Bank. All are welcome but the
lectures are popular and it is
advisable to contact
pgsuppport@rics.org to
guarantee a place. More @
http://www.rics.org/uk/trainingevents/conferencesseminars/land-administrationcadastre-and-the-worldbank/london/

from a global professional body.
This will give assurance to
contractors, consultants and
investors that the professionals
and firms delivering construction
and infrastructure projects have
the relevant knowledge,
experience and skills to
implement BIM at an industry
tested and approved level. More
@ www.rics.org/bimmanager
Most of you will now be
aware that RICS is using building
information modelling on its
London head office and plans to
share its experiences. In the third
of a series of articles following
the project over the next year,
RICS Land Journal focuses on
how information can be extracted
from a BIM, some of the issues
around creating BIM models of
existing property and BIM within
new build projects is the tip of
the iceberg. More @
http://www.rics.org/uk/knowled
ge/journals/land-journal and

RICS BIM resources @
www.rics.org/bim

RICS has joined forces with
our colleagues in ICES, TSA,
Ordnance Survey, Leica and
others to form a Survey4BIM
group under the auspices of the
UK Government BIM taskforce
http://www.bimtaskgroup.org/

BIM – does it ever
stop?
RICS has developed the first
building information modelling
(BIM) Manager Certification in
response to industry need for a
universal standard on which to
assess the skills of construction
professionals in using BIM. As
BIM continues to dominate
processes across the built
environment, employers and
clients are increasingly struggling
to find industry accepted criteria
on which to base knowledge of
practitioners’ BIM skills. Likewise,
BIM competent professionals lack
a single indicator that will
demonstrate their abilities to the
sector. This has resulted in many
different assessment methods
being used across the industry,
with little consistency and
reliability for both companies and
individuals. Launched in October,
the new certification fills this gap
by providing the industry with the
first recognisable BIM standard

This group will be particularly
focused on spatial integrity and
measured survey elements of BIM
modelling in an as built, pre-build
or existing build scenarios. Early
days as yet but we have high
hopes for this group and for the
increased emphasis on
collaboration and common voice
it brings to our geo-industries.

RICS BIM
Conference 2014
With registration now open for
RICS BIM Conference on 12 Feb
2014 how ready is your business
to meet BIM requirements?
Whatever your level of BIM
experience, join us at the RICS
BIM Conference as we explore
the new processes, technology
innovations and BIM adoption in
land, construction and property,
through a mixture of plenary
sessions, panel debates and
streamed presentations. Book
your place online now. I’d
encourage geomatics members to
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come along to this one and help
educate our more cost orientated
colleagues on the realities of BIM
and real need for strong/future
proofed 3D spatial information to
help their experiences as endusers of the system.

RICS Futures
We live in a volatile, uncertain,
complex, ambiguous and rapidly
changing world. On the one hand
people around the globe are
becoming healthier, wealthier,
better educated, more peaceful,
increasingly connected and living
longer. On the other, the world is
more corrupt, congested, warmer,
dangerous, divided and
unemployed. The pace of change
is increasing, as a review of the
last two decades demonstrates.
All of us have an interest in the
world of tomorrow. We want to
know where the jobs will be;
what skills will be needed; how
we will sustain our families and
live well. RICS has been exploring
many of these themes over the
last few years and has recently
published our RICS Futures
‘Preparing for the future’ output
(http://www.rics.org/Global/rics
_futures_brochure_clairecorlett_
031013_asn.pdf ) The output is

organised around seven specifics
pillars (for those of you who
remember your TE Lawrence)
which are thinking ahead,
leadership, sustainability, new
skills, networks, technology and
ethics/standards. RICS will be
pushing this concept out internationally over the next few
months with geomatics being
integral to the technology and
new skills sections amongst
others.

International
Property
Measurement
Standards
Coalition (IPMSC)
Dubai has become the first
national government to announce
its support for the International
Property Measurement Standard
(IPMS). The IPMS, which is being
developed by a coalition of 22
professional and not-for-profit

organisations from around the
world, including the IMF, RICS and
FIG, will address global valuation
inconsistencies in the way
property is measured, leading to
greater transparency and
increased investor confidence. The
move further enhances Dubai’s bid
to host the World Expo in 2020,
demonstrating their desire to
connect real-estate markets and
implement international best
practice standards. Of course,
geomatics is at the heart of the
matter as geomatics professionals
tend to be the ones doing the
spatial measurement. With the
advent of laser scanning, 3D
modelling and more accurate
measured survey techniques, it is
now incumbent on geomatics
professionals to provide our
valuation and commercial property
clients with the spatial
information they require and for
the implementation of a
consistent and agreed usable
criteria. IPMS has the potential to
be quite a business opportunity
for geomatics companies as
commercial property companies
start to adopt a more rigorous
approach to spatial measurement
of office space to aid their crossborder comparisons.

Intergeo 2013
What more can be said about
Intergeo 2013 – apart from the
complete absence of any mention
of BIM which was a little
disconcerting? Those of you
online and up to date with social
media will have seen my postings
on the RICS Facebook site but my
favourite gadget had to be this
one. Over 500 exhibitors
welcomed nearly 15000
delegates from Germany and
beyond to InterGeo 2013.
Highlights included the Brazil
pavilion (a first), smart city
technology and the launch (photo
above right) of this little beauty,
which sees yours truly with the
all new scan-copter from a small
Austrian geomatics start-up. A
multi-rotor remote controlled
Unmanned Aerial Vehicle (UAV)
or mini-drone with a miniaturised
Faro laser scanner underneath
and full GNSS-inertial navigation
capability. Virtually impossible a
year ago and full of boundless

James Kavanagh MRICS Director Land Group is pictured with the all
new scan-copter from a small Austrian geomatics start-up. A multi-rotor
remote controlled UAV or mini-drone with a miniaturised Faro laser
scanner underneath and full GNSS-inertial navigation capability.
potential. More @
www.von-oben.at I also

managed to get my hands on the
newly designed ZEB1 mobile
laser scanner @
http://www.3dlasermapping.com/

as it continued to scan the
enormous Essen Messe during
the show. Very impressive stuff.
A couple of final tidbits for
you all. After the very successful
South African Indaba event in
July 2013, the organizers have
made all of the presentations
available online @
http://eepublishers.co.za/article/
sa-surveying-geomatics-indaba2013-2.html to visit the SASGI

2013 Proceedings webpage

Alfred Russel
Wallace
The rediscovery of the

outstanding legacy of Wallace
will culminate with the unveiling
of a new bronze statue to
Wallace at the Natural History
Museum.
A statue will be unveiled on
7th November 2013, to
commemorate the centenary of
Wallace’s death. Somewhat
poignantly, the statue will stand
outside the NHM Darwin centre
but looking towards the skies!
More information on the Wallace
100 project can be sourced @
http://wallacefund.info/wallace100

The unveiling will be followed by
a lecture by Sir David
Attenborough and a drinks
reception. More on the extesnive
RICS involvement in the Wallace
project can be sourced @
http://www.rics.org/uk/knowled
ge/news-insight/news/crossingthe-wallace-line/

Geomatics
Evening Lectures 2013-14
RICS Geomatics lectures are CPD relevant and count towards
your CPD/LLL quota as specified within RICS regulations. All
lectures are free and open to all (especially students) unless
otherwise specified. All lectures take place at RICS Great
George Street lecture hall and are timed at 17.30 for 1800
unless otherwise stated.
Thursday 05 December
Annual Christmas Lecture and Michael Barrett Award.
Thursday 23 January 2014
Geo Forum annual Lecture
Thursday 27 March 2014
Engineering Surveying - tbc
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Intergeo report

Easy Essen Intergeo sees UAVs, multicopters and
focus on photogrammetric solutions
Plenty of new
technology and
toys with an
emphasis back on
photogrammetric
solutions and apps
but what is the
“power
turnaround”?

14
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his year’s Intergeo was in Essen, not
perhaps the easiest of cities to reach as
international visitors have to fly into
Dusseldorf and take a train. Nevertheless, the
Messe venue was better than last year’s in
Hanover, which involved a tram, coach and
long route march! This time the train dropped
us almost at the front door.
The event remains the number one for
geospatial players in Europe but one mustn’t
forget that this is still primarily a German
show for a market nearly twice the size of the
UK and with a cadastral system to boost the
number of surveyors. There were over 500
exhibitors from 30 countries and over 16,000
visitors, many of them young and perhaps
looking for their first job. There was also a
conference (in German) which attracted nearly
1300 delegates.
The conference is the kernel around which
the Intergeo organisers, Hinte GmbH held a
press conference with key players from
industry, government and academia. It was an
opportunity for magisterial statements on the
industry. “Intergeo trains the spotlight on key
socio-political issues”, said Prof. Karl-Friedrich
Thöne, president of the German Society for
Geodesy, Geoinformation and Land
Management (DVWeV). For Prof. Thöne, the
issues were smart cities and the energy
turnaround.
Now the latter is a new phrase to me. What
does it mean? Germany, arguably, panicked
after the Fukushima nuclear power station melt
down and inundation in 2011 and decided to
abandon nuclear altogether, opting for high
quality coal (mostly in the north of the country
and with low carbon emission) plus renewables.
The problem, apart from new generating
stations, is transmission. They will need new
power lines for a shift from north to south to
avoid a cascading failure of networks when
demand peaks. So important is this for the
country that the conference devoted a whole
day to discussing it. Prof. Thöne regards it as the
‘most demanding management project’ but ‘a
major opportunity to. . . utilise it as a driver for
economic growth’.
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Standards or progress?
None of this will be successful without
standards and Dr Carl Reed, chief technology
officer of the Open Geospatial Consortium
responded to a comment that standards
should not stifle technological progress. With
some 10,000 different types of sensor out
there and 5 billion devices with an IP address
‘the issue is how do we generate knowledge
out of all this data?’ New environments are
needed, according to Dr Reed, to manage this
data, which will require global collaboration.
‘Standards, ontologies, vocabularies. . . all
enable us to communicate with each other’ he
concludes, arguing that standards can only
enhance innovation.
Taking a different slant on the topic, Dr.Ing. Jürgen Dold, president and CEO Leica
Geosystems, responded to a question on
whether there are many more sensors to
come. Cannily he asked the audience, who
likes open systems? Who likes open source?
Then, who has an iPhone? Plenty of hands up
for each question. ‘It only counts if you can
solve a problem fast’ commented Dold. The
point of course is that it is more about apps
than systems and software.
Although most Germans involved in
technology companies speak good English
quite often the terminology is subtly
different. There is a lot of talk about
‘geodesy’ when we would say geospatial or
even just surveying. Similarly a company
selling comfy chairs with a whole load of
relaxing technology would probably not fair
so well in English speaking countries with a
brand name like “Brain Light”. And what is
“3D Noun”? A campaign to get 3D added to
the dictionary?
• Next year the Intergeo will be in Berlin (7-9
October) and will be concurrent with EUROGI’s
imaGine conference, marking 20 years since the
founding of the European Umbrella Organisation
for Geographic Information. But before that
Intergeo Asia will return to the calendar in
Istanbul jointly with another event, Seismic
Safety in April. What could possibly go wrong?

Intergeo report

Around the stands
So what’s new?
This year was definitely the year of the AUV,
or more precisely the year of the unmanned
helicopter. Future Intergeos may just need
more outside demo space as the area set aside
this year was barely adequate. Many
developers therefore chose to keep their airfleets grounded inside the exhibition centre
but not von-oben, an Austrian company that
sells multicoptors capable of lifting up to 10
kgs and in the case of the demo vehicle, a
Faro laser scanner. Now that combo offers
some interesting scanning opportunities. In
conjunction with a terrestrial total station to
provide tracked control, the upper reaches of
many buildings can be captured in high detail.
Plenty of potential for the heritage sector,
though watch out for high winds and venturi
effects not detectable at ground level.

Faro’s new X330
captured this bridge
with 15 scans in just
four hours.

Meanwhile, the scanner was airborne aboard
this multicoptor demonstrating its potential for
a whole raft of new applications.

Longer range scanner has GPS
Turning to Faro, Intergeo was the venue for
the launch of their new scanner, the Focus
X330. This is an evolution of the original
Focus that took laser scanning by storm three
years ago. The latest model is visually similar
to the original but has a more powerful laser
sensor that operates at up to 330 metres and
in direct sunlight. It has an internal GPS sensor
to enable relative correlation of scans during
post processing. Older scanners can be
upgraded we were told. Faro has also taken
the opportunity to increase scan quality and
reduce noise in the X 330.
Demonstrating the scanner, Faro’s chief
technology strategist Dr Bernd Becker showed
how a major suspension bridge had been
captured from 15 scans in just four hours.
There are also growing mobile applications for
the scanner. Faro showed two robot units on
their stand as well as the ‘copter application
mentioned above. I even saw one being
towed by a bicycle!
Faro has also responded to users criticisms
of the original Focus 3D by adding a robust
quick-release aluminium protective cover and
including a Leica tribrach in the basic package
which starts at €44,900.
The company’s sales director Oliver Buckler
also showed us a new take on the “selfie”. He
has had himself scanned and a 3D printer has
output a neat model of him, ‘so my wife can
remember what I look like when I’m away
from home!’.

Attracting attention
With over 500 stands at the show it is easy to
miss something interesting. The way to catch
press attention is by sending press kits out or
better still placing them in the well stocked
Intergeo press room. I was attracted by a new
airborne camera scheduled to be launched
next year by IMAO, a French company. The

B660 is a frame camera with an impressive
digital sensor of 30,000 × 22,000 pixels
(660Mpx). Imagery is captured in RGB and NIR
with a pixel size of 6 microns; this equates to
5cm resolution if captured from 5000 feet
flying height. The B660 comes with forward
motion compensation, different focal lengths
and onboard image preview facility.
With the rise of laser scanning
photogrammetry was a technology that might
be past its sell-by date. But then along came
imaging total stations and very high resolution
360° cameras like the Spheron and now
Spherevision, a 360° high-resolution video
camera system that automatically integrates
imagery with mapping. The system therefore
allows 360° post capture examination from
any track position, allowing the user to build a
map viewer for web or local presentation. The
system is produced by UK company
Arithmetica. See below for more
photogrammetric based solutions.
Carlson Software launched two data
collectors and a new GNSS post-processing
program that helps those working on the
edge of their RTK infrastructure to get subcentimetre positioning. Meanwhile the Carlson
MINI2 data collector, manufactured by Juniper
Systems, comes with a 800×480 TFT display, a
1GHz processor, 3g modem and 5Mpx camera
as well as a GNSS module. The unit has IP68
environmental rating and meets MIL-STD810G standard. A second data collector, the
Qmini2 offers a 480×640 TFT display, 5Mpx
camera and works on Win Mobile 6.5 with a
PXA310 806MHz processor.

Topcon’s imaging layout station
Capturing scenes through imagery is
increasingly being seen as the way ahead for all
three major survey equipment suppliers.
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Above: Topcon teased with
the scanner with no name.
But no teasing with the new
IS-310 (below) with video
control or the new Hybrid
robotic system (lower).

Topcon’s IS-310 imaging layout station is an
imaging and measurement system designed to
increase Building Information Modelling (BIM)
productivity in the setting out and as-built
phases. It features a built-in dual camera system
designed to provide a permanent and accurate
photo record of each project. The cameras
provide telephoto and wide-angle images to
record surrounding features, while a 360°
Photo Fieldbook program records each point.
To make construction layout and as-built
measurement easier, the IS-310 includes live
video control so an operator can aim the
instrument at high structural points by simply
touching the display on a Topcon Tesla field
controller, utilizing the built-in laser pointer if
desired. With the added ability to track a
prism in robotic mode, the IS-310 is a oneoperator solution for all site work, say Topcon.
Also announced was the launch of a hybrid
robotic system around the new DS series total
station (available either in robotic or
mechanized versions) and the recently
announced MAGNET v2.0 software. The
robotic total stations are suitable for
applications like those used by itmsoil – a
major purchaser of total stations – for its
tunnel and rail monitoring projects.
For GNSS users, the GR-5 is regarded as a
next-generation receiver, built on multiconstellation integrated technology utilising
Topcon’s Vanguard technology. The company
also announced new features for its HiPerS GNSS
RTK lightweight receiver, including a cellular
modem option and a dual SIM cellular card.
Finally, Topcon teased us all with an
unannounced scanner, the GLS-2000. No
specification was available as we went to press
though Topcon staff naturally reassured us it
would beat all competition. Et tu Faro? Watch
this space.

Trimble goes for multi-camera approach
More information was available for a new
scanner from Trimble. The Trimble TX8 3D
scanner is a time-of-flight laser that measures
at 1 million points per second. Combining
high-speed measurement with long range, the
TX8 can complete a typical 360° scan in three
minutes or less, and scanning at a range of
120 metres, with the option to upgrade the
measurement range to 340 metres.
For mobile users, the Trimble RTX mobile
app is built to serve end users across the survey,
From left to right:
scanning must be paying for some, and this
Merc is the AMG
model. “GEO” girls
Versha Carter and
Caroline Hobden were
busy signing up stands
for their new show.
But Intergeo is where
Germans do business.
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Trimble’s V10
Imaging
Rover marks
a break from
optics and
EDM.

mapping and agriculture markets. Using
Android smartphones and tablets, the app
enables post-processing services and the
RangePoint RTX service activation portal to go
mobile. There are a series of satellite utilities
including a skyplot, information regarding
satellite status, and signal-to-noise ratio graphs.

Survey rover has 12 cameras!
Continuing the trend towards imagery, the
Trimble V10 Imaging Rover (above) is an
integrated camera system that captures 360°
digital panoramic images for visual
documentation and measurement. Back in the
office, users can take measurements and
create comprehensive deliverables using
Trimble’s Business Center office software. The
Trimble V10 uses calibrated imaging sensors
allowing digital images to be captured directly
from the ranging pole. Twelve integrated and
calibrated cameras – seven panoramic and five
downward-looking – provide complete site
visualization and documentation with a 60
Mpx panoramic image that can be used to
make photogrammetric measurements.
For airborne data capture, the Trimble
AX60, is a LiDAR system with an updated
version of Inpho processing software. The
system can operate at up to 15,500 feet and
so is suitable for wide area mapping, corridor
mapping and remote sensing. Together with
integrated flight planning and analysis
software tools, the platform has been

When you hear the word hybrid, power does not typically come to
mind. Not so with Topcon Hybrid Positioning technology. It gives
you added power to complete the most demanding measurement
jobs so you get to the ﬁnish line faster than ever before.
Topcon GNSS and robotic technology connected with MAGNET.
That’s hybrid power.

topcon-positioning.eu

Intergeo report
specifically designed as an end-to-end solution
that provides enhanced mission flexibility,
rapid and efficient point cloud capture. The
AX60 has a 400 kHz laser pulse repetition rate
(PRR) with a single channel downward-looking
laser and can be installed on either fixed wing
or rotary aircraft. An optional, fully calibrated
80 Mpx camera with forward motion
compensation can be added.
Trimble also announced hardware and
software updates for its Land Administration
portfolio including a new configuration of the
Trimble ProXRT GNSS receiver featuring
Trimble CenterPoint RTX correction service
support, Penmap field software version 10,
HHK GEOgraf office software version 8, and a
new Trimble Access Cadastral module.

You can read more
about the system on
page 32.

From pointclouds
to vector models
If geospatial data
capture is ultimately
all about application
then software is the
key to creating
deliverables –
actionable
information.
Pointfuse is a UK
development from
Arithmetica Ltd that
has emerged from
the film industry,
which has been using
scanners for more
than a decade now. What it does is to create
high fidelity rendered vector models from
point clouds very quickly indeed. By using the
right algorithms it automates the process of
object recognition and extraction to create
datasets that are easier to handle than the
‘million points a second’ raw data files
captured by LiDARs. And the beauty is that it
works with data from any scanner, terrestrial
or airborne.

Leica adds mobile mapping
For Leica Geosystems, the Intergeo was the
first outing for several instruments and
systems announced earlier in the year. It was
also the occasion to announce the acquisition,
albeit through parent company Hexagon, of
Airborne Hydrography AB (AHAB), a Swedish
provider of airborne laser survey systems for
hydrographic and topographic surveys.
In addition to the Leica Nova MS50
MultiStation (which we reported in the
July/August 2013 issue of GW), the Pegasus:One
is Leica’s first bespoke mobile mapping system.
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Above: From points (top) to
surfaces is what Pointfuse
promises.

Geomatics PGB Chair

New conference and new standards
loom for 2014
The launch of the
GEOBusiness event
is a real opportunity
for the profession to
come together,
explains Geomatics
Group chair Chris
Preston. Meanwhile,
moves towards an
international standard
in measurement
provide an ideal
opportunity for
members to
influence outcomes.

I

t is great to be able to report that after so
many years of the Survey and Geospatial
Industry being rather disjointed in it’s approach
to exhibitions and conferences in the UK, one of
the fruits of greater collaboration between the
RICS, ICES and the TSA, will come to pass in
May of 2014 with the running of a joint trade
show, exhibition, two-day conference and event
dinner. The details of which will be
communicated to you directly, very soon, if not
already done so.
I should like to extend my thanks to
Stephen Booth for “taking up the baton”
many years ago and running the World of
Geomatics and more latterly GEOSouth and
GEONorth, the events many of us grew up
with. The time has come for a natural
successor that we can all get to attend, along
with high level opinion formers, our clients,
manufacturers, suppliers and all those with an
interest in the Geospatial business. I welcome
the opportunity to be associated with this new
venture as Conference chair and I look
forward to hearing your views on this.
A call for papers is also out (see page 07)
and I would ask you to see if you or your
colleagues would like to enhance your CPD
and visibility to the industry by preparing and
presenting a paper for the conference. The
details for all this are on the Geobusiness
website http://geobusinessshow.com/.

BIM for RICS hq

Chris Preston welcomes
your comments and
thoughts so please email
on the following address
geochair.rics@gmail.com

The importance of BIM continues to gather
pace and it is interesting to see that the RICS
has asked Severn Partnership to complete a
laser scan survey of the RICS’s Parliament
Square headquarters to form the basis of a
BIM approach to managing the building. It is
planned to keep all members abreast with
how matters progress as all concerned go
through the steep learning curve of using the

associated software and collaboration with
interested stakeholders. You will all see a lot
more about this over the coming months.

International measurement standard
Something else that is looming large in the
RICS right now is the International property
measurement standard (IPMS). This is seen as
very important in seeking to unify the way
that property is measured across the globe to
address inconsistencies. It is an international
document that is being put together by a
committee of representatives from 22
organisations working as a “coalition”. One
suspects that getting agreement on the final
wording will need the best form of diplomacy
to suit everyone involved.
It is interesting to note that the
Government of Dubai has become the first
government to officially support IPMS. The
Dubai Land Department (DLD) officials were
keenly supportive of IPMS and very articulate
about the problems created by multiple
measurement standards, which IPMS aims to
resolve. As well as directly addressing
inconsistency in measurement, it is considered
that a shared international standard will bring
both transparency and confidence to the
global property market.
The DLD are to co-ordinate and feedback
into the IPMS Coalition the views all parties
within their organisation. Other affirmations
of the initiative have come by the
appointment of two new members to the
IPMS Coalition, including the first Brazil based
member along with a US professional body.
How many of our Geomatics members use
the current Measurement standards and do
you feel you have the opportunity to influence
the new standard? Your views of course
welcomed on this or any other Geomatics
related matters to the usual e-mail.

Changing address or moving on?
If you receive GW as part of your RICS membership, you must inform the Institution of a change of address – the
publishers of Geomatics World cannot change the RICS membership database for you. Call +44 (0)870 333 1600 or
login 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, email: barbara@pvpubs.demon.co.uk or write to:
PV Publications Ltd, 2B North Road, Stevenage, Hertfordshire, SG1 4AT, UK.
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Image recognition

Automatic change detection: are we there yet?
Hosted by
Ordnance Survey
this half-day
seminar for users
of Trimble’s image
recognition
software was a
chance to hear
from the horses
mouth just what
eCognition could
do, reports editor
Stephen Booth.

E

nd to end remote sensing and image
analysis is how Dr Waldemar Krebs
describes the software developed by his
company. Bought by Trimble three years ago,
eCognition was developed by a think tank
created by Nobel Prize Laureate Prof Gerd
Binnig and is about image recognition within
data captured by airborne, terrestrial or
spaceborne sensors. And it can fuse raster,
vector or point cloud datasets.
Dr Krebs also highlighted trends in Earth
observation where satellite data is now at the
0.25m resolution in the US and 0.50m for most
other parts of the world. This means ever
bigger datasets and with increasing demand for
geo information but also increasing complexity
and volumes of data, it can lead to a
bottleneck in manual interpretation methods.
So automation has to be the answer.
eCognition offers a multi-resolution solution
that can handle datasets at different scales. By
building a hierarchical network of classifications
differently scaled image objects can be
incorporated within one project.
The software therefore relies on an objectbased approach using context rules that users
have to teach or program it to recognise.
eCognition is sold in three guises: Developer,
Architect and Server. The middle one is the
front end that most “non-technical” users will
experience, whilst Developer is the high end
application that will need skill in teaching the
software what to recognise so that the users
get the maximum out of it.
The latest version (v 8.9) features improvements for terrestrial mobile data analysis, point
cloud handling and improved rule-set flexibility
including a “Random Trees” machine learning
algorithm.

There are many applications that
eCognition’s 7000 users are finding for the
software: flood mapping analysis, forestation,
cadastral change detection, illegal
development, etc. It can be used too at the
micro level in microscopy for analysing cells.

Land classification in Wales
Following Dr Krebs’ introduction, we heard
from Dr Peter Bunting. He and his team at
Aberystwith University have been using
eCognition for land classification and habitat
mapping in rural Wales. The principality has a
history of land use mapping stretching back to
1979 when the first maps were created based
on field surveys and photo interpretation. The
mapping is used by Natural Resources Wales
as well as central and local government for
farm subsidies and planning.
There are many problems in trying to develop
land classification mapping using automatic
image recognition. Vegetation patterns change
with terrain and season. Different species have
different spectral wavelengths. The university
has developed a sequential rule-based approach
in conjunction with ecology and remote sensing
scientists. Classification begins with looking at
land cover during four critical months (March,
April, July, September) followed by six
underlying corrected data layers to cover the 14
bio-geographical regions of Wales based on
when seasonal changes occur. Challenges can
be bogs, heathers and mires, which can all
change at different times depending on height,
proximity to the coast and other local
environmental factors.
Essential to the project is using
orthocorrected imagery so that it matches
underlying OS mapping. To date accuracies in

Right:
comparison of
Habitat Maps.
Top image was
captured by
aerial
photography,
middle shows
sub-habitat
classification
and the lower
the original
Phase 1 Survey.

Right: eCognition
offers multiresolution image
segmentation so
objects can be
recognised in
different scales by
building a
hierarchical
network.

Courtesy
University of
Aberystwith.
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Image recognition
automatic classification have been around
80%. But can an expert interpreter find more
features? Definitely, Dr Bunting assured us.

Updating rural mapping

Right: the two 3 × 3 km
trial areas in West Sussex.
Below: typically missed
features.

The venue for the user forum was Ordnance
Survey’s new high-tech hq at Adanac Park so
it was interesting to hear from Andy Gardiner,
one of the OS’s 25-strong team of researchers,
how they are testing the software for 1:2500
rural revision mapping using non pansharpened 4-band imagery.
Great Britain has some 220,000 sq kms of
rural, mountain and moorland that is required
to be mapped by OS. There is currently a
programme to capture around 70,000 sq kms
per annum using high resolution over-lapping
aerial photography. Using manual
photogrammetric methods to extract key
topographic features for MasterMap is a
hugely labour intensive task.
Having developed a Change Detection
Flowline, explained Gardiner, “the idea is to
identify change candidates.” The process is driven
by OS’s topographic data capture specification
which requires identification of changes to:
• New, demolished or significantly changed
buildings
• Roads, tracks and paths
• Field boundaries – hedges, walls, fences
• Vegetation – tress, scrub, grass/crops
• Sealed and unsealed surfaces
• Inland water – rivers, lakes, ponds
• Line and area features
So far they have managed to train eCognition
to recognise these classification layers but
with variable results.
Two 3 × 3km trial areas in West Sussex were
chosen as typical rural topography. Each area
was updated first by manual methods then by
automatic change detection. From both sites, a
total of 404 changes were detected and only
one category A change missed. Less significant
features missed were shortened or partially
demolished fences and low farm buildings.
Change detection was successfully identified in
around 35-45% of cases. That may not seem
very high but as Gardiner says, “it’s quick and
easy to reject incorrect changes”. Using
automatic methods OS estimates efficiency
savings of 25-35%. Soon the research will move
into the production process.

Collecting data underwater means using
acoustic techniques like multibeam sonar which
produces far less clear imagery than airborne
LiDAR point clouds. Seeing through the water
column under the very best conditions (such as
the Blue Lake in New Zealand) is only possible to
75 metres depth; in most other situations data
has to cope with variable amounts of backscatter
caused by pebbles, rocks and other seabed
objects, not to mention shoals of fish. So far they
have identified three final classifications for
eCognition’s knowledge base: rock/hard
substrate; coarse sediment; fine sand. Using the
Developer side of eCognition he estimates that it
may take six months or more of programming
before they can begin to use automatic feature
detection with any confidence.

Underwater datasets

Conclusion

The application of eCognition to acoustic
seabed data was the opportunity for Markus
Diesing of the government agency CEFAS (the
Centre for Environment, Fisheries and
Aquaculture Science) to tell us about a really
challenging environment. The UK has over
800,000 square kilometres of seabed and we
have only mapped about 10% of it in any
detail. It will be a long journey. “We are still at
the beginning with eCognition” explained
Diesing, but he is convinced they can learn
from eCognition’s object based image analysis.

This was an interesting day in finding where
the current state-of-the-art of change
detection had arrived. It is a long journey and
I recall the words of Prof Armin Gruen of ETH
University Zurich when I questioned him
shortly after the Taliban had done their
demolition job on the Banyam Budhas on how
long it might take before we had fully
automatic image recognition? ‘Geometric
processing is well controlled but the major
problem is understanding the image. For that
we need to understand the human brain’.

Maps & images Crown©

SAR, LiDAR and flooding

‘‘

. . . it’s quick and
easy to reject
incorrect
changes.

’’

The final speaker was Dr David Mason of
University of Reading. His speciality is flood
detection using high resolution imagery captured
by SAR – synthetic aperture radar. SAR is a popular
choice for flood detection, augmented by LiDAR,
as it can be used in all weathers and visibilities (day
or night). Flooded areas in a SAR image show up
as black, but so do other features. LiDAR is used to
assist in deciding whether black areas on the
image really are flooded.. SAR, like multibeam
sonar, captures a swath of data that throws
features like buildings into shadow so the LiDAR
helps to separate them.
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Handheld 3D Scanning

ZEB1: Making the
unmappable, mappable
By Faith Clark

Described by some
as a “game
changer”, since its
launch last year the
handheld ZEB1
laser scanner has
been deployed on a
variety of projects
and applications
around the globe.
Described as the
world’s first truly
mobile, handheld,
rapid laser mapping
system, the device
is helping to map
the unmappable,
explains Faith
Clark.

Z

ebedee, the technology behind ZEB1, was
developed by CSIRO, Australia’s national
science agency and uses the robotic
technology of Simultaneous Localisation and
Mapping (SLAM). The challenges of mapping
and motion are well understood in robotics and
it is from this field that the CSIRO team drew
much of their expertise.
To understand the principles of SLAM,
consider a sensor moving towards a flat surface
such as a wall. As the sensor approaches the
wall the measurements decrease in magnitude.
The motion towards the wall can therefore be
inferred. By integrating thousands of similar
relative observations of many surfaces over time,
and making reasonable assumptions about
platform dynamics, the six degrees of freedom
(6DoF) trajectory of the sensor can be estimated
with considerable accuracy. The oscillatory nature
of the spring-mounted equipment ensures
surfaces and objects within the area being
surveyed are re-observed at sufficient frequency,
while moving at a normal walking pace.
Being handheld, ZEB1 can access anywhere
that the operator can. It’s lightweight and
portable and a new data logger provides
enough memory and data storage for a full
day of continuous surveying as well as a
power supply for both itself and the laser
scanner. The data capture device can also be
mounted on a pole to extend its view beyond
the reach of the operator and unlike wheeled
devices ZEB1 can be used on rough terrain
and staircases.

ZEB1 – In action
ZEB1 has already been used
to explore Aboriginal cave
markings in South Australia.
The strange markings,
called finger flutings, are
thought to have been left
in the Koonalda Cave
between about 30,000 and
10,000 years ago. Created
by hands being dragged
along established grooves
in the soft limestone walls
the markings are extremely
fragile and crumble at the
slightest touch. Using the
ZEB1 handheld mobile
mapping system researchers
have been able to create a
detailed 3D survey of the
cave system. The survey
data, combined with highresolution photographs and
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analysis of the flutings, can be analysed by
archaeologists.
“It’s a fantastic research tool; the fact we can
use the models in the lab where we have really
good light and good conditions to work under.
Whereas in the cave, because it’s in complete
darkness, it’s really hard to do the research,”
said archaeologist Dr Keryn Walshe from the SA
Museum. Dr Walshe says she is keen to
determine who made the markings; men,
women or children. “It is really tempting; it’s
really hard actually, not to touch the soft surface
because it’s so inviting. It’s this beautiful pure
white colour, like snow. It looks so lovely and
soft you just want to touch it, but you mustn’t.”
The technology has also been used to create
the first ever interior 3D map of Italy’s iconic
Leaning Tower of Pisa, a world heritage site.
During ‘Project Pisa’, CSIRO collaborated with
local Italian scientists from Scuola Superiore
Sant’Anna (SSSA) who believe the research will
have significant impact on preserving the site.
“Our detailed record of the Leaning Tower
of Pisa may one day be critical in being able to
reconstruct the site if it was to suffer
catastrophic damage due to natural disasters
such as a fire or an earthquake. Having a
detailed 3D model. . . could also be used to
allow people who cannot physically visit these
sites to better understand and appreciate their
history and architecture,” said Franco Tecchia,
assistant professor at the PERCRO - Perceptual
Robotics lab.
ZEB1 was recently put through a rigorous
testing process at the world’s deepest and
most substantial gold mine. Owned and
operated by Anglogold Ashanti, the Mponeng
Mine in South Africa is over 2 kilometres
below sea level. The ZEB1 was demonstrated
in an ‘up dip stope panel’ and the resulting
3D model was proven to conform to existing
plans of the mine workings.
“Before commissioning any new equipment
we always undertake rigorous testing as the
environment in which we operate is so
extreme; with virgin rock temperatures around
60 degrees Centigrade and working
temperatures between 30 and 35 degrees.”
commented Michael Harcombe, senior mine
surveyor at Anglogold Ashanti’s Mponeng
Mine. “At these ambient levels, sensitive
equipment, such as laser scanners, often just
do not work!”
“The results of the ZEB1 test were much
better than we could possibly have expected,”
he continued. “The model generated from the
ZEB1 scanning was placed in the mine’s plans
for a comparison with the current excavation

Handheld 3D Scanning
and found to conform to the outline of the
workings. We were hoping to compare the
results with our existing laser scanning set up
however the test area was simply too small for
traditional laser scanners another significant
advantage for the ZEB1.”
Closer to home specialist land and property
surveyors Formby Surveys declared the ZEB1 a
‘game changer’! Following a trial of the
system, undertaken in partnership with 3D
Laser Mapping, the Merseyside based
precision measurement company reported
significant time savings achieved in the
scanning of existing buildings compared to
more traditional technologies and techniques.
“Once you understand the operating
procedures ZEB1 ‘does exactly what it says on the
tin’,” commented managing director Andy
Roberts. “It’s simple, fast and offers excellent
value for money; this makes it a potential ‘game
changer’ on projects that are time or cost critical.”
With a reputation for utilising the latest
technology and instrumentation to ensure
complete ‘field to finish’ quality assurance
procedures, Formby were keen to trial the
ZEB1. The system was put through a rigorous
field evaluation with a ZEB1 operating novice
completing a scan of an old police station
and court room in a matter of hours rather
than days.
“Not only is the ZEB1 the right tool for the
right job in some cases it is potentially the
only tool,” continued Andy Roberts. “I can see
it dramatically changing the way we
undertake some projects giving us a crucial
competitive edge.”
ZEB1 has also been tested and subsequently
adopted for commercial use in the US by
Terrametrix, an Omaha, Nebraska based
professional survey company. “ZEB1 allows us to
go back to the good old days of being a
surveyor in the field literally rattling the fence to
get access to certain areas,” commented

Michael R. Frecks, PLS and president / CEO of
Terrametrix. “However, with ZEB1 there is no
time-consuming set up, we can rapidly scan
large areas and the data is accurate and ready
to use on return to the office. This is a huge
advantage for us and for our clients.”
Frecks continued, “Prior to purchasing
ZEB1, we rigorously tested the system’s
capabilities specifically looking at data
accuracy, coverage and ease of use. It
exceeded our expectations in all aspects!”
A New Zealand based business start-up
describes their recently purchased ZEB1 as an
integral tool’. Dunedin based Qntfi is a brand
new company specialising in building
replacement reports and contract scanning
services and the ZEB1 is bolstering market
perception of the fledging company. The
solution has also been successfully deployed
on a number of projects achieving higher
accuracies, faster rates of data capture and
more practical operating procedures than
traditional surveying techniques.
“We describe ourselves primarily as a
‘measuring’ company as opposed to a
company of surveyors,” commented managing
director and founder of Qntfi Jonathan Daley.

‘‘

I can see it
dramatically
changing the way
we undertake
some projects
giving us a crucial
competitive edge.

’’

ZEB1 – How it works

The ZEB1 and a new data collector and battery unit being
shown at Intergeo.

Zebedee consists of a lightweight LiDAR scanner with a 30m maximum
range together with an industrial grade MEMS (microelectrical
mechanical system) inertial measurement unit (IMU). These are both
mounted on a simple spring mechanism that loosely oscillates as the
operator moves around. It is this rotation that converts the LiDAR’s
inherent 2D scanning plane into a local 3D field of view. Using
proprietary software which estimates 6DoF, these measurements can be
projected into a common coordinate frame to generate accurate 3D
point clouds in real time.
The handheld ZEB-DL2600 data logger automatically records, in real
time, laser scanned points, eliminating the need for an additional
laptop. Developed by 3D Laser Mapping ZEB1 is a fully ruggedised
(IP65) bespoke system which incorporates an embedded Intel Atom dual
core processor and 64Gb solid state drive in a tough aluminium
enclosure. Data capture and data download (to external USB storage
device) is fully automated and controlled by simple tri-coloured status
LED’s. The device also includes an integrated Lithium battery pack that
powers both the data logger and ZEB1 laser scanner.
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‘‘

A simple 35
minute walkabout
provided all the
detail required
without any of
the drama!

’’

“The ZEB1 affords us the capacity to address
much bigger projects than other tools in our
arsenal. This capacity, in turn, breeds
credibility. Qntfi is seen to be an early adopter
of technology and the market perception of
our business is significantly bolstered.”
ZEB1 is also delivering significant operational
advantages across a range of projects. The
system has been used on a building surveying
project where limited access made it impossible,
using traditional scanning techniques to obtain
relative floor heights - “A simple 35 minute
walkabout provided all the detail required
without any of the drama!” commented Daley.
The ZEB1 system has also been used within
marine architecture to scan both the inside and
outside of boats in dry docks. This provides for
more accurate marine surveys and from the data
the hull of the boat can be modelled and the
flow and turbulence, and hence operating
conditions, efficiencies and speed, etc.,
calculated – all as a result of 20 minutes capture!

Award Winning
ZEB1 has also won two prestigious Australian
research awards. CSIRO has been awarded the
Eureka Prize for the Innovative use of
Technology as well as the iAwards prize for
Research and Development.
The Eureka Prize is given to top scientists in
Australia each year and they are often referred

to as the “Oscars of science Australia”. The
Australian Museum Eureka Prizes, including the
ANSTO (Australian Nuclear Science and
Technology Organisation) sponsored award,
celebrate the best in Australian science,
innovation, leadership, research and journalism.
The iAwards is Australia’s premier
technology awards program, focused on
recognising the contributions made by the ICT
industry to both the national and global
economies. Winners of 2013 iAwards now
have the opportunity to compete with
businesses from across the region at the 2013
Asia Pacific ICT Alliance (APICTA) Awards.

The future?
By maximising the benefits of ZEB1 described
and experienced by early adopters around the
world, service providers and end users will
continue to gain both competitive and
operational advantages. And, with systems sales
in the USA, Canada, South Africa, Australia,
New Zealand, South America as well as much
closer to ZEB1’s adopted home - the UK, you
can expect to see some more truly staggering
project results, pioneering applications and
system developments.
About the author
Faith Clark is a marketing and technology
writer with Marketing Edge.

ZEB1 Hand-held Mobile Mapping
with Automatic Data Processing
• No upfront software costs
• No annual maintenance costs
• Data processed in minutes
• No training costs

Rapid Mapping of Large Areas
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Legal Notes

It’s all about clarity of intention
By Carl Calvert

W
Despite reforms in
civil litigation
encouraging
dispute resolution,
boundary disputes
invariably still end
up in court,
observes Carl
Calvert. And there
have been few
determined or fixed
boundaries under
the 2002 Land
Registration Act.

‘‘

. . . there are no
infallible ways of
defining and
retaining a legal
boundary. . .

’’

• Carl Calvert MA MSc
PgDLaw FRICS CITP MBCS,
is the sole principal of
Calvert Consulting,
specialising in Boundary
litigation. He also lectures
part-time in GIS law.
www.calvertconsulting.co.uk
Email: carlcalvert@aol.com
or 023 8086 4643.

ell, we all understand maps; don’t we?
For some the representation of the
ground is either a black art or so
simplistic that ‘anyone can do it’. If we were to
start with the Roy map of the Highlands it will
be noticed that between the well marked roads
there the accuracy deteriorates. Yet did it
matter? Maps tend to be created for a specific
purpose. ‘Who is my audience?’
For property boundaries the audience is
simply those who are privy to the contract; and
of course, those overriding and equitable
interests. After various attempts the 1925 Land
Registration Act (LRA 1925) and associated
legislation confirmed the use of Ordnance
Survey large scale mapping for the Filed Plan.
The history of the County Series and
overhaul onto the National Grid; attempts to
provide accurate LR traces for properties on
the junction of 1/1250 and 1/2500 scale
mapping near county boundaries; Positional
Accuracy Improvement; redefinition of
OSGB36 by way of transformation using
satellite geodesy and new technologies, are all
probably well enough known to surveyors. At
least they are well documented. Indeed, I have
a copy of the 19th century chain survey
instructions for the OS, which shows that the
relative accuracy expected is no worse than
that obtained at the end of the 20th century.
On the other hand, language has also seen
changes, both in the meaning of individual
words as well as the syntax, grammar
(different or wrong?) and phrases. Whether by
design or happenstance lawyers often refer to
a ‘term of art’, which prescribes how a word
or groups of words can be interpreted. Beware
though: if all lawyers interpreted these terms
of art in a common way there would probably
be fewer court cases then there are now.
So, here we have words and pictures available
to the Land Registry and to buyers and sellers of
land and rights in land. The ‘parcels clause’ is
‘construed’ according to law and it is sometimes
argued that the plan is ‘for identification only’
and cannot be relied upon to identify the boundaries precisely. In the alternative, ‘more particularly described on the plan annexed hereto’,
allocates more credibility to the plan. However,
most lawyers are wordsmiths and reliance on the
plan alone is most unusual. Indeed, both LRA
1925 and the later Land Registration Act 2002
(LRA 2002) use ‘general boundaries’ as a default
whereby the line of the legal boundary is not
given on the Title Plan which is invariably the OS
large scale plan with its associated limiting
accuracy in plan and content. In 1979 the relative

accuracy of 1/1250 was ±0.4m and ±2.5m for
1/2500 Overhaul. The current 1/1250 accuracy
remains similar to that of 1979 whilst the 1/2500
is vastly improved to ±1.0m.
Nevertheless, the legal boundary is a ‘line
of no thickness’, so where on the feature
mapped is that line?
Both LRA 1925 and LRA 2002 allow for a
better definition of the mapped boundary
than the general boundary in the form a
‘Fixed’ and ‘Determined’ boundary
respectively. The Fixed boundary has proved
very expensive and there were few takers
whilst the Determined boundary seems to be
going the same way. An accuracy of ±10mms
required on the certificate of a Determined
Boundary plan is problematic if EDM with an
accuracy of (±5mms ±2ppm) is used on detail
which has itself surface variations of ±10mms.
Again, maps appended to the Transfer
Deed or Conveyance may have been correct at
the time of the survey or transfer but the
physical detail from which measurements were
taken and recorded on the plan may have
long gone. So maps and measurements may
not be the conclusive answer.
I am reminded of two courses, one in
Durham and the other in Paris, both organized
by Prof Martin Pratt of the International
Boundary Research Unit at Durham University.
On those courses time was spent trying to
relate the words to the ground. The term
‘watershed between rivers X and Y’ gave rise
to many opinions as to where on the ground
the ‘true’ boundary was to be located.
So, where in the world is the legal
boundary? It should be on a line agreed when
the land was first divided up; possibly. Adverse
Possession, although more difficult to obtain
since LRA 2002, still exists, as does Proprietary
Estoppel. Therefore the original line may have
meandered after time, and I have not even
touched on water boundaries. It seems that
although Lord Wolf’s reforms on civil litigation
has introduced penalties for those parties
unwilling to use Alternative Dispute Resolution
(ADR) boundary disputes still end up in courts.
The conclusion I draw is that there are no
infallible ways of defining and retaining a legal
boundary under English and Welsh or Scottish
Law. Maps, however accurate are constructions
at a particular time; words, however couched,
can be argued over meaning, whilst that larch-lap
fence has long since rotted or hedge grubbed up.
The very best way seems to be clarity of
intention, deed, ground mark and map. Now,
when did all that happen consistently?
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Crofting

The Crofting Register:
engaging with citizens to develop a spatial
register of croft land
By John King

Crofting is a form
of regulated land
tenure stemming
from the late 19th
century. Following
a major change in
the law crofters
can now register
their land with
spatial references.
The author, who is
Registration
Director for
Registers of
Scotland, explains
how this will work
and the
background to this
unusual form of
land tenure.

C

rofts are agricultural holdings - mainly in
the Highlands and Islands of Scotland which are subject to a series of Crofting
Acts. Indeed it is that legislative framework
which marks them out. Individual crofts are
areas of land on which there may or may not
be a house. An average croft is 5 hectares.
There are approximately 18,000 crofts in
Scotland and these are home to approximately
33,000 people. In addition there are some
1000 areas of common land which groups of
crofters have an entitlement to use and these
range from 0.13 ha to 10,899 ha, the average
size being 596 ha. Most crofters will have a
share in one or more common grazings.

The Crofting Register
A major re-organisation of crofting law and
responsibilities took place in 2010 and is set
out in the Crofting Reform (Scotland) Act
2010 . One key issue tackled by that Act was
the absence of any spatial record of the land
in Scotland that is subject to crofting use.
Although the then Crofters Commission kept
a Register of Crofts, this register was more of
an administrative tool as opposed to a
definitive record of crofts. The Scottish
Parliament determined that a new Crofting
Register should be established and maintained
by a body with expertise in running spatial
based registers. The body chosen was
Registers of Scotland (RoS) which is
responsible for maintaining 17 property and
people registers including the Land Register of
Scotland. The new spatially based Crofting
Register was launched on 30 November 2012
The purpose of the Register is to provide:
1. transparency as to the extent of crofts and
land in Scotland that is subject to crofting
tenure.
2. an accurate and current legal record of
croft land.

There are
approximately
18,000 crofts in
Scotland and
these are home
to approximately
33,000 people.
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3. security and confidence to crofters over the
extent and interests in a croft.
4. a platform that enables crofters to realise
the economic potential of croft land; and
5. a means of ensuring land does not
inadvertently fall out of crofting tenure.
Our delivery partner Informed Solutions has
developed a highly usable public website for
the register
(http://www.crofts.ros.gov.uk/register/home)
based around searchable addresses, crofts and
common grazings and an interactive map
(where up-to-date OS mapping and the One
Scotland gazetteer services are provided by
emapsite). The public site, which is provided
as a cloud based service and makes extensive
use of open source and open standards
mapping components, is directly linked to
RoS’ internal GIS based registration system
(also provided by Informed Solutions), so that
updates to the register are immediately
available for inspection and possible challenge,
thereby supporting the crowd sourcing
technique that has been adopted for creating
and verifying the register.

Mapping the croft
A key challenge that policy makers had to
address was the limited documentary evidence
to support an application and evidence of the
crofter’s entitlement to the land that they are
seeking to register. The solution adopted is to
place reliance on the person applying for
registration to supply the required textual
information (in essence details of the crofter
and, where appropriate, the landlord) and also
a plan showing the boundaries of the croft. In
essence, population of the register encourages
a bespoke application of the art of ‘crowd
sourcing’; that is to say the spatial element of
the register will derive in the main from plans
created by the person or persons using the
land as opposed to any surveying or mapping
professional. In so far as we are aware this is
the first time within the UK that a register
that is designed to be legally definitive as to
land boundaries and guaranteed as accurate is
based on such a population technique.
It was equally recognised that there needed
to be some form of validation to ensure that
parties did not seek to lay claim, through
registration, to areas of ground to which they
have no historical legal or possessor

Crofting
entitlement. It was also acknowledged that
there will be situations where neighbouring
crofters have different views on the position of
their mutual boundary. As there is no
information that RoS or the Crofting
Commission can use to validate an application
the solution lies in a challenge period.
Interested parties then have 9 months in
which to raise a challenge to the description,
extent and any other aspects of the
registration if they consider they have grounds
to do so . Challenges will be heard in the
Scottish Land Court.

Supporting crofters
There are two key enablers to the submission
of applications to register crofts; ensuring
crofters have access to a base map on which
to plot boundaries and providing guidance to
enable boundaries to be plotted with absolute
precision.
It became apparent early in the development
of the register that many crofters were unsure
where they could obtain an appropriate base
plan on which to plot boundaries. To make
matters simple we can issue, under licence from
Ordnance Survey, an extract of the ordnance map
for the area of the croft. Some crofters may have
plans which they have prepared for other
purposes, such as the claiming of grants or
subsidies or where the croft house has been decrofted (that is taken out of crofting). If these
plans meet the standards required for registration
they can be used as the basis of the registration
application. This helps to reduce costs for the
crofter. In order to enable the crofter to
determine whether or not a plan they have is
suitable we encourage them to compare their
plan with our guidance and plan criteria
information. If they remain in doubt they can, for
a nominal cost, send their plan to us and we will
confirm or otherwise the suitability of the plan.
RoS, through its role in maintaining the
Land Register, has provided guidance on the
preparation of plans for in excess of 30 years.
That guidance has evolved and been
developed in partnership with both the Royal
Institution of Chartered Surveyors and the Law
Society of Scotland. Such guidance is of
course designed for use by professionals. In
preparing guidance for the lay person we had
to start afresh and it took a number of
iterations to provide a first draft of guidance
that we could then consult with those
involved in crafting; that was instrumental as
we received many valuable suggestions for
improvement as well as gaining insight to the
issues that were of particular concern.
We also recognised that our guidance would
have to evolve and that has proved to be the
case. The issues that have arisen have been
around understanding, the delivery of information
and the content of our information, namely.
1. Different people respond to different ways
of delivering information. That has led us to
explore other technical and non-technical

media for delivery of our map
preparation guidance. We now
have short instructional videos
which show someone preparing a
plan and talking about the issues
involved in doing so. We have
also hosted - and will continue to
host – stakeholder workshops
which focus on the preparation of
plans.
2. Maximise internet usage but
recognise that for some users
paper reference materials may be
appropriate. Our guidance notes
are available via the Crofting
Register web-site
(www.ros.gov.uk/croftingregister/guidance)
however a number of users have asked for
access to hard copies. We have therefore
distributed some copies to local crofting
representatives.
3. Avoid information overload. The more
information there is on any particular topic the
more complex that topic can appear.
4. Support guidance with access, by phone or
email, to an RoS plans adviser. This has proved
necessary and has helped to forge closer ties
with users of the register.
Right from the outset there has been a
strongly held desire to encourage communities
to work together to map their crofts. This
approach can harness the skills within a
community, can ensure all croft land within an
area is captured and can resolve any boundary
matters prior to registration. In order to
encourage communities to work together to
map their crofts the Scottish Government has
taken three steps:
1. Up until the end of November 2013 the
Crofting Register is only open to voluntary
applications, and
2. Some £100,000 has been set aside to
discount the registration fee where
communities work together and submit a
community registration; and
3. There has been much activity to promote
community mapping.
We are aware of a sizeable number of
communities who are actively involved in
mapping and much of our marketing and
support is aimed at communities and
providing them with targeted assistance.

Above: Crowd sourcing –
the spatial element of the
register will derive in the
main from plans created by
the person or persons using
the land.

‘‘

Right from the
outset there has
been a strongly
held desire to
encourage
communities to
work together to
map their crofts.

’’

Conclusion
It is early days for the Crofting Register and
the number of croft registrations (circa 20)
does not provide a basis to fully evaluate all
the issues associated with the preparation of
plans by, and guidance for, those involved in
crofting. The fact that crofts have been
registered on the basis of plans prepared by
crofters does show that the absence of a
professional surveying background (or
background in a related discipline) is not a
barrier to the creation of plans.
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• John King is Registration
Director for Registers of
Scotland
© Registers of Scotland
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UAV case study

Flight of drones map the mighty
Matterhorn
Climbing the
Matterhorn has
been one of
mountaineering’s
great challenges,
especially the
difficult north face.
Now those who are
planning an assault
on the summit can
plan every detail in
full 3D whilst
armchair climbers
safely can wonder
at the mountain’s
splendour, all thanks
to a squadron of
eBee drones!

T

he Matterhorn, also known as Monte
Cervino in Italian (Cervin in French) is one
of Europe’s highest mountains and was
first climbed successfully in 1865 by a party
led by Edward Whymper (which ended
disastrously when four of its members fell to
their deaths on the descent). The challenging
and highly dangerous north face was not
climbed until 1931. The Matterhorn is one of
the deadliest peaks in the Alps and has
claimed the lives of some 500 people to date.
Today there is a safer way of capturing the
beautiful, wild and rugged snow-capped
terrain of this iconic peak.
A team of engineers from UAV developer
senseFly has demonstrated that mini-drone
mapping technology is capable of producing a
20cm-resolution 3D model of the iconic
pyramid shaped Matterhorn, known to
mountaineers as “the most beautiful
mountain” in the world. The engineers have
created a digital model of the Swiss peak with
a 20-cm resolution in three dimensions.
The data was acquired during a total of 11
flights by several eBee mini-drones flying
concurrently and collecting over 2200 images
within just a few hours. In cooperation with
senseFly’s partner Pix4D and through eBee’s
image processing software, Postflight Terra
3D-EB, a high-definition 3D point-cloud was
created made of 300 million points and
covering an area of over 2800 hectares with
an average resolution of 20 cm. The 3D
mission planning, based on elevation data and
multi-drone operation, utilised two features
recently released in senseFly’s ground control
software eMotion 2, and was instrumental in
the success of the mission and the

Right: the flight path
of the eBee launched
from the summit and
far right, Team 1
prepare to launch
from the summit.
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unprecedented quality of the dataset.
The project was realized in cooperation
with Drone Adventures (planning and
logistics), Pix4D (data post-processing) and
Mapbox (online visualisation).

History of Matterhorn surveys
In the early 20th century optical triangulation
was used to measure the altitude of the
Matterhorn. It was measured as 4,477.50m
and recorded in geographic maps as 4478m.
In September 1999 Geology Professor
Giorgio Poretti brought for the first time a
precision GPS (Leica GPS500) to the summit and
confirmed the altitude as 4,477.54m. Insiders
familiar with surveying history saw in this
Matterhorn survey as a symbolic moment of
technological breakthrough. In May 2011
researchers from the DLR (Deutsche Zentrum für
Luft- und Raumfahrt) created a 3D model of the
Matterhorn with a maximum resolution of 50
cm using optical satellite data, in cooperation
with DigitalGlobe and 3D Reality Maps.

Three remote launch sites
The small weight and transportability of these
ultra-light drones enabled the team to carry
and launch them from three different remote
locations and altitudes, thus fulfilling Swiss
aviation authority requirements of “in-line-ofsight” operations.
One drone was carried by Team 1 in a
backpack up to the summit of the Matterhorn.
The challenge was to test take-off behaviour
at high altitude and in typical turbulence
conditions around the mountain. The eBee
was launched at the summit of the
Matterhorn, climbing up to a maximum

UAV case study
altitude of 4707m, flying 229m above the top
of the mountain to map the west face.
At the same time, Team 2 mapped the
lower part in two phases with three more
drones. Six flights started just above the
Hörnlihütte at an altitude of 3260m and
mapped the north and east faces of the
mountain, reaching altitudes as high as 50m
above the summit of the Matterhorn. Four
more flights were launched at a remote
location underneath the Hörnlihütte at the
North face of the mountain.
The main challenges successfully overcome
were to demonstrate the mapping capabilities
of mini-drones at a very high altitude and in
mountainous terrain where 3D flight planning
is essential, all the while coping with
turbulence typically encountered in
mountainous environments.

Right: Six flights
launched at an
altitude of 3260m
to map the
north and east
face.

Below: point
cloud image of
mountain.

Successful technology transfer
Started out of the EPFL in 2009, senseFly was
able to successfully transfer years of research
into users’ hands. The control algorithms of its
mini-drones are based on bio-inspired
autopilot technology developed at the
Laboratory of Intelligent Systems at EPFL.
senseFly recently went a step further and
integrated multi-drone operation and 3D flight
planning for mapping in the latest release of
its ground control software eMotion 2.

Register by
January 17
and Save!

New airborne, terrestrial and bathymetric LiDAR technologies and
J\[[PUNLKNLWYVJLZZPUNHYLYLK\JPUNJVZ[ZPTWYV]PUN^VYRÅV^Z
enhancing safety and producing higher quality deliverables.

Register now
now at www
www.lidarmap.org/international
.lidarmap.org/interrnational

November / December 2013

Geomatics World

29

Down under currents

A rendezvous with
Mason & Dixon
By John Brock

An important
annual rendezvous
in the US marks
the achievement of
English surveyors
Charles Mason and
Jeremiah Dixon.
Our antipodean
columnist was
there and indeed
taking part.
Afterwards he
discovered he’d
joined some really
select company at
Mt Rushmore.

Below left: Charles Mason
gravestone which also was
a 1766 Mason-Dixon Line
mile marker.
Below right: Memorial
stone next to Harlan House
where M and D set up their
telescope in 1763.
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S

ince my last column Australia has a new
Federal Government with Tony Abbott as
Prime Minister. Along the way I have
attended lectures on John Palmer from the First
Fleet ship Sirius, monuments to French explorers
at La Perouse (opposite where Lt. James Cook
landed in 1770) as well as being at the
Excellence in Surveying and Spatial Information
event at the Sydney Hilton, where the brilliance
of NSW surveyors was on full show!

Surveyors Rendezvous Mach 2013
Having only just returned from the ICHC event
in Finland I could hardly believe my luck when
I again flew off for the 2013 Annual Surveyors
Rendezvous in Philadelphia to celebrate the
250th Anniversary of the 1763 start of the
Mason-Dixon Line survey. The line is named
after the two men who carried out the
legendary boundary demarcation between the
State of Pennsylvania, under the ownership of
the Penn family, and its southern counterpart
Maryland, possessed by the Calverts.
The two very wealthy families had waged
an often violent dispute over the exact
location of the common boundary line for
nearly forty years until they decided to engage
the two renowned English surveyors, Charles
Mason and Jeremiah Dixon, for what was
estimated to be an 18-month exercise but, by
the time the pair had completed marking over
300 miles with boundary stones, carved with
an ‘M’ and ‘P’ to face the corresponding state,
placed at each mile, five years had elapsed.
What a great gig the Rendezvous was! The
annual event is run in different states by the
Surveyors Historical Society of the USA.
Most enthralling papers were given on a vast
array of measurement based projects which
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ensued around the City of Philadelphia having
its own unique foot standard derived from 100
feet proportioned over a length of 100’ 3”. The
City Regulator, who is a licensed surveyor,
examines the boundary fix determined by the
private consultant to see whether or not the
boundaries are located with respect to the
prevailing excess present through the section.
Other topics were the survey of the MasonDixon line with accurate techniques of latitude/
longitude determination available at the time,
magnetic declination by a geologist, boundary
delineations of the western Pennsylvania
borderline and western Delaware limit with a
partly curved section fixed tangentially, historical
methods of time synchronization, as well as
Mason’s and Dixon’s life stories.

Honouring great surveyors and survey points
This excellent celebration of surveying history was
not just lectures. The SHS committee had
arranged for dedication ceremonies in
partnership with the Mason-Dixon Preservation
Partnership, the City of Philadelphia and the
Christ Church of that city. After a morning of
presentations at the Hyatt Penn’s Landing Hotel
we were bussed about 31 miles west of Philly to
the spot at which Charlie and Jerry made
astronomical observations with a powerful
telescope to precisely fix a point on the ground as
described in the court directions from which the
distance could be laid to start the setting-out
westerly of their legendary survey line, calculated
to be 15 miles due south from that spot.
SHS Director Todd Babcock trawled through
the original field notes of the two pioneers to
discover that what hundreds of years of
folklore had ordained, the Stargazers’ Stone
was NOT the place on which M&D had set up
their astronomical instrument from which to
track celestial bodies! In reality it was a True
North backsight set in by the pair to allow for
daytime re-establishment of their precise
azimuth line so that they would not need to
spend hours and hours under an often
overcast angry sky blocking their vision.
The dwelling in which they are said to have
lived during their mammoth task is Harlan House
(built in 1724) immediately adjacent to the iron
spike driven into the bitumen at the actual
position where the astro-scope was, with a
plaque affixed to a genuine piece of stone from
the same source material used for the boundary
stones, dedicated adjacent by the current owner
Tolly Roby. Tolly most generously escorted a large
number of us through her precious homestead,
which was most warmly appreciated.

Down under currents
In the adjoining field the Annual Surveyors
Picnic was in full swing with an antique swap,
Civil War engineer re-enactments, M&D wine
tasting and a measuring contest employing
historic equipment and methods. After the
plaque ceremony all guests were treated to a
copious banquet complemented by a special
beer brewed to Thomas Jefferson’s personal
recipe. Superb stuff indeed !
Friday morning talks were followed by the
unveiling of an historic marker sign near the
point from which the whole M&D line survey
commenced, known as the southernmost
point of Philadelphia now lying in the
pavement of a modern freeway. Walking
tours of Philly by top quality guides in period
costume were brilliant. In the evening a
sumptuous banquet was held at the Congress
hotel at which a surprise visit was made by
US colonial surveyor/instrument maker David
Rittenhouse who gave a most entertaining
summary of his life and times in Pennsylvania
circa 1700’s.
At an auction many valuable items were
seized by enthusiastic successful bidders who
contributed to the finances of the SHS for
future projects and events. A tour of
Independence Hall started our Saturday
morning to view the place of the origin of the
US Declaration of Independence and the
Constitution being the halls frequented by US
luminaries and heroes such as George
Washington, Thomas Jefferson and Benjamin
Franklin. Catching the underground to
Pennsylvania University Bill Ward gave us a
personal viewing and history of Rittenhouse’s
orrery, which is a magnificent planetarium
made around 1767. In the afternoon at Christ
Church Burial Ground we attended the
dedication of the placement of a genuine
M&D line milestone from around 1769,
knocked out over 30 years before and left
lying at the bottom of a hill, to finally mark
the grave (approximate position) of Charles
Mason, who had returned to the USA with his
large family in 1786 with big plans to set up a
surveying practice but sadly dying shortly after
arrival. Close friend Benjamin Franklin paid for
his burial in 1786 but had been too frugal to
pay for a headstone so his gravesite has lain
unknown ever since. A respectful crowd of
around 500 paid homage to this famous
surveyor with many speeches by dignitaries
bolstered by a 21-gun salute by the regiment
in full regalia. Truly inspirational especially for
we surveyors present.
As we Aussies do not like wastage it was
time to join the after event party at which any
excess left-over alcohol and food would be
consumed. Seeing I was scheduled on the 6.20
am flight to San Francisco I could not oversee
the entire devouring of the stocks but did
certainly offer solid support for the cause.
Congratulations to the dedicated and ingenious
group who formulated and pulled off this
fantastic event especially Chas Langelan.

The Surveyor’s Discovery Tour
On my way to Philly I paid a visit to Rapid City
from where it is a short trip to the magnificent
Mount Rushmore, where the four giant heads
of US Presidents are breathtakingly sculpted
into the Black Hills of South Dakota. With
shameless self aggrandizement I have had my
own giant head grafted onto the monument
next to Surveyor President Abraham Lincoln
who was Deputy County Surveyor for
Sangemon County in Illinois before being
elected to Congress. Renaming the feature
Mount Brockmore I now refer to the image as
“Brocky and 4 other blokes”!
Next whistle stop was Washington DC so
that I could visit George Washington’s estate,
Mt. Vernon, in Virginia which is funded through
the efforts of the Mt. Vernon Ladies’ Association
(since 1860). The 2006 Donald W. Reynolds
Museum detailing Washington’s life features a
diorama of GW when he was Culpeper County
Surveyor with fieldbook in hand and surveyor’s
compass set upon its tripod alongside. His study
inside his mansion still has his drawing
instruments and plans just as if he was about to
use them. The extensive property even has his
tomb which he shares with wife Martha.
Having a long wait at San Francisco for my
flight home allowed me to make a trek up the
hill in this great city to view the 1934 frescoes
on the walls of Coit Tower which depict two
surveyors one being ten feet tall painted by
Clifford Wight. This imposing
tower stands atop Telegraph Hill,
built through the benevolent
bequest of the eccentric Lillie
Hitchcock Coit who often
dressed as a man to patronise
gambling dens, smoking cigars
with the other colourful
identities and shamelessly iceskating in shortened skirts! She
loved the fire brigade too and is
said to have had the building
designed in the shape of a fire
hose nozzle.
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Above: the Coit Tower
contains frescoes (inset) of
surveyors painted in 1934.

• 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.

Below: A life-size diorama
of George Washington at
Mt. Vernon estate shows
the first President with
fieldbook and instrument as
the 19-year old County
Surveyor for the County of
Culpeper.
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PRODUCTS & SERVICES

Pegasus:One – Fly in, map and fly out

No additional hardware, including
radios, antennas, or even cellular
data plans, is required to use the
service.
Trimble has also announced a
preview version of its CenterPoint
RTX post-processing service,
enabling GNSS observations
using available Galileo and
BeiDou Middle Earth Orbit (MEO)
satellites. The currently free postprocessing service provides better
than centimetre level positions.

4D Control updated
Leica Geosystems has launched Pegasus:One, a mobile mapping
platform, which allows customers to use their existing terrestrial
scanner in profiler mode. It is vehicle independent and comes selfcontained in two Pelican cases – simply fly-in, map, and fly-out.
The software platform is ArcGDS, a complete solution from data
acquisition to post-processing to database. It offers users
immediate access to their imagery and point cloud data together in
the same GUI. Users navigate visually through their images, simply
clicking in their street views, and can add GIS metadata or calculate
distances on the fly. Both the imagery and point cloud are
calibrated together so clicking in one immediately provides access
to the data in the other.
In situations where users want, or can only afford to capture
images, Leica offer an image only system without a scanner. This
provides the same calibrated camera and leverages photogrammetry software to calculate distances from the images –
ideal for GIS applications.

Introducing HawkEye III

bathymetric LiDAR data
according to the International
Hydrographic Organisation S44
standard for Nautical Charts.

RTK corrections via
satellite

Airborne Hydrography AB
(AHAB), recently absorbed into
the Hexagon Group, has
introduced HawkEye III, a Class
IV combined airborne bathymetric
and topographic multi sensor
LiDAR system, which collects data
at three frequencies designed to
map the ground, and
hydrographic data in shallow and
deep water. It captures the full
waveform in all channels.
Optionally the system can also be
combined with an up to 80 MPIX
RGB and Infrared Leica RDC 30
camera. HawkEye III delivers
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Trimble’s CenterPoint RTX
correction service will be available
to survey and land administration
professionals around the world in
the fourth quarter of 2013.
Powered by Trimble RTX
technology, the GPS, GLONASS
and QZSS enabled correction
service can offer better than four
centimetre repeatable horizontal
accuracy, without requiring the use
of a base station or local VRS
network. The correction service is
also compatible with the new
Trimble ProXRT for Land
Administration and the Trimble
R10 GNSS receivers.
The corrections are delivered
via L-band satellite, making the
service ideal for geospatial
professionals who do not have
access to a network RTK service.
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Trimble has introduced the latest
version of its deformation
monitoring software, Trimble 4D
Control version 4.2. It offers
enhanced communications with
the Trimble NetR9 GNSS receiver
and Trimble’s new NetR9 Ti-M
receiver, which has been designed
for the monitoring market. It also
supports REF TEK seismic sensors,
Trimble’s S8 total station,
geotechnical sensors, weather
stations and level data as well as
velocity and trend computations
and a calculation facility for
mathematical operations. The
interactive web interface provides
advanced alarms, data
visualisation and analysis tools.
Site access is controlled by user
login credentials.

Updated Inpho
In conjunction with the launch of
its new airborne laser scanner,
Trimble also announced version
5.6 of its Inpho processing
software which includes the
UASMaster module, designed for
the complete processing of data
acquired by remote piloted
aircraft systems (RPAS/UAS). The
module georeferences RPAS/UAS
images and generates point
clouds and othophoto mosaics
allowing users to create high
quality deliverables for CAD and
GIS applications.

Penmap Version 10
A complement to the new Land
Administration configuration of the
Trimble ProXRT, Penmap field
software version 10, introduces
Trimble RTX support. Penmap is
specifically designed for cadastral
surveying, mapping, and land
registration tasks. Version 10
provides Web Map Service (WMS)
support, which gives users access

to high-resolution satellite imagery
worldwide for online and offline
field use. In addition, version 10
enables real-time data sharing
between the field and office via
Trimble Connected Community, a
web-based portal for sharing and
managing project information, to
streamline the work and dataflow
for land administration and
cadastral projects.

Leica Nova
Leica Geosystems have launched
the Leica Nova MS50
MultiStation, which combines high
end total station functionality with
a 1000 point per second scanner
and sophisticated imaging. The
Nova range also includes a new
processing package, Leica Infinity
which replaces LGO and
MulitWorx, a plugin for AutoCAD
for easy creation of survey
deliverables from MultiStation
laser scanning and imagery. The
company has also released the
TS50, a new high precision total
station and the TM50, its
monitoring counterpart, along
with an upgrade for GeoMos to
handle scan data.

Efficient flight
management
Leica Geosystems has released
Leica FlightPro, a new state-ofthe-art flight management and
sensor control system that makes
survey flights more effective and
effortless for Leica Geosystems
and Z/I Imaging as well as third
party airborne sensors. It not only
reduces stress on the flight crew
by highly optimising flight
guidance but also ensures higher
productivity through shorter and
more efficient flights.

Sub-metre GNSS for
iPad and iPhone
GeoInformatics Newsletter
reports that Geneq has
announced the iSXBlue II GNSS,
claiming to be the world’s first
sub-metre GNSS receiver
Bluetooth-compatible with Apple
iPads and iPhones. The iSXBlue II
GNSS implements an Apple
proprietary Bluetooth
authentication feature allowing
the NMEA GNSS data to replace
the internal GPS location of the
iPad or iPhone. A free software
development kit is available from

PRODUCTS & SERVICES

Geneq to utilise all the features
of the iSXBlue II GNSS. The
iSXBlue II GNSS uses both GPS
and GLONASS with SBAS
(WAAS/EGNOS/MSAS/GAGAN) to
attain 30cm (RMS) accuracy in
real-time using free SBAS
corrections. In addition to Apple
iPads and iPhones, it connects
wirelessly to any Bluetoothcompliant smartphone, handheld,
tablet computer or notebook
computer.
Visit: www.sxbluegps.com

New Juniper handheld
Juniper Systems has announced
the availability of a new rugged,
IP68 rated, Archer 2 handheld.
With radical improvements over
the first generation, the Archer 2
promises better overall
performance with an astonishingly
bright display, an extra-long
battery life (up to 20 hours),
enhanced GPS capabilities, and
rugged IP68 construction. It comes
with a custom 4.3” Illumiview
high-visibility display. Its battery
has a unique technology inspired
by that used in hybrid car batteries
to prevent excessive battery drain
in low temperatures. The Archer 2
also includes a “glove-friendly”
numeric keypad for rapid data
entry.

New mobile mapper
Trimble has announced the new
Trimble MX2. Lightweight,
portable, rugged and factory
calibrated, the MX2 has minimal
moving parts and no glass
enclosures. It does not require a
built-for-purpose vehicle,
computer rack or even specialist
operators. Simply deploy and
redeploy the system as standard
survey equipment to enter the
world of mobile scanning.

ArcGIS 10.2 released
Esri released a new version of
ArcGIS, marking a major
milestone in the history of the
Esri platform. With ArcGIS 10.2,
Esri has made significant changes
in IT that magnify the power and

accessibility of GIS. The release
improves ease of use, real-time
data access, and integration with
existing infrastructure. It allows
people to more easily deploy web
GIS, helping users organise their
work and geographic information
discovery, access, sharing, and
collaboration.

Earthmine:
ready for UK

New Optech scanner
Optech, has announced the latest
addition to its line of airborne
laser terrain mappers, the Optech
Orion C300-1, which is designed
as a Class 1 eye-safe laser
product. Optech say this is timely
following concerns expressed by
aviation authorities regarding the
installation and eye-safe use of
Class 3A, 3B, and 4 lidar sensors
in rotorcraft.

Following successful trials of earthmine in Bristol, London,
Southampton and Oxford, and on the M25 and M11, Atkins, a
‘value added reseller’ in the UK, is offering an end-to-end solution
for 3D panoramic street-level imagery, providing accurate and
detailed information on features along a street or site.
earthmine’s imaging system provides a corresponding XYZ
data point for every pixel in every image, enabling users to take
measurements between any two points to get real-world xyz
position or string together multiple points for perimeter and area
calculations. The data can be directly integrated with existing
software tools, such as Esri ArcGIS and AutoCAD Map3D, and
accessed through a flash application or smart phone.

New POS models
Applanix has introduced new
versions of its positioning and
orientation systems for airborne
and land-based mapping—the
POS AV 610 and POS LV 610.
Delivering the same industryleading performance as previous
versions of POS AV and LV, the
new systems use next-generation
commercial inertial technologies.

eBee swarms!
senseFly has released swarm
technology for UAS mapping
which enables multiple UAs to be
flown by one pilot. It is now fully
integrated in senseFly’s ground
control software eMotion 2.
Operators can use a single
interface to control multiple
drones allowing larger areas to
be covered in less time. The UAs
have automated in-flight collision
avoidance and will share start
and landing waypoints while
coordinating their altitudes. See
also our article on page 28.

Weatherproof Zeno
Environmental protection on the
Leica Zeno GG03 has recently
been upgraded and now meets
the IP68 rating for protection
against dust, moisture and water.

More Products & Services
See our INTERGEO report pages 14-18 for coverage of
more new products from leading manufacturers and
developers for geomatics applications.

New Global Mapper
Blue Marble Geographics
(bluemarblegeo.com) has
released Global Mapper version
15. This major release includes

many powerful updates along
with a new extension interface
that provides add-on functionality
capabilities including the COAST
tool and a new LiDAR Module.

* SALES * SUPPORT * TRAINING *
S320 GNSS RTK SURVEY SYSTEM
•
•
•
•
•
•
•
•
•

Multi Frequency GNSS
Long range RTK
GSM/GPRS Network Compatible
SMS Communications
Internal PDL/Satel Compatible UHF Modem
Sure Track TM Intelligence
10hr (Hot Swappable) Battery Life
XF2 data Controller
Carlson SurvCE Software

At GNSS Solutions (UK) Limited we have put together a strong
product portfolio, ranging from Hemisphere GNSS Inc.'s groundbreaking S320 multi constellation GNSS RTK survey system and
Nikon's small, robust and accurate Nivo C Series total stations to
Carlson's comprehensive suite of soware. We provide applicaon
specific solutions that directly improve performance so that
customers immediately realize the benefits and value.
With over 20 years' experience our sales team offers expertise
and product solutions to a variety of applications including land
surveys, engineering and construction surveys, utilities, BIM,
transportaon, boundary surveys, civil engineering, infrastructure
development and rail engineering.
The GIS Mapping team have products and solutions that are used
across a wide variety of Applications including Utility As-laid, Tree
Mapping, Highway Inventories, Mapping of reinstatement works
and Mobile GIS.
Email: info@gnsssolutions.co.uk
Tel: 01482 651167

WWW.GNSSSOLUTIONS.CO.UK
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GW Classified Recruitment
GW RECRUITMENT & TRAINING

HLF Skills for the Future Bursary Placement
– 3D DIGITAL DOCUMENTATION (Based in Edinburgh)

LAND AND MEASURED
BUILDING SURVEYOR
Experienced Land and measured building surveyor
to join our growing team in our Camberley
office. Must have UK experience in all aspects
of measured surveys and be able to work on
own and as part of a team.

Historic Scotland seeks an enthusiastic team player to join our dynamic
3D Digital Documentation team as a Heritage Lottery Funded (HLF) Skills
for the Future Bursary Holder. This is a post for 1 year, beginning in January
2014. A second post may potentially be available commencing summer 2014.
A qualification and/or strong interest in accurate surveying, 3D modelling,
good computer literacy and a confidence in your ability when working in
challenging rugged outdoor environments would be a distinct advantage.
Survey work will require overnight stays in remote location for several
days at a time. A full clean driving licence is preferable.
The successful recipient of the HLF bursary will be given training in the
use of 3D laser scanners and GPS surveying equipment and official Leica
Cyclone 3D software training. A stipend of 14,500 per year will be offered.
Applicants must be eligible to study in the UK at the time of application.

Experience in Leica instruments and AutoCAD
essential and a sound knowledge of measured
building surveys is a must.

Closing date for applications is Friday 22nd November 2013.

Up to £30k per annum for right candidate.

To request a hard copy or for any queries regarding the post, please contact Gillian Ferguson
on 01786 431331 or email hsconservationgroupcorr@scotland.gsi.gov.uk.
You can also request a hard copy by writing to Gillian Ferguson, HLF Bursary Manager,
Historic Scotland, Argyll’s Lodging,
Castle Wynd, Stirling, FK8 1EG.

To apply please send covering letter and CV
to careers@abmsurveys.co.uk.

To apply download the Person Specification and Application Pack from:
http://www.historic-scotland.gov.uk/index/heritage/technicalconservation/
conservation-training-and-skills-development/hlf-training-bursary-scheme.htm

PROFESSIONAL
TRAINING DAYS
Based in Newport and predominantly servicing the local market,
Azimuth is a well established company producing quality topographical,
engineering and measured building surveys to a wide range of clients
from both the private and public sectors.
We currently have the following permanent vacancies:

3D LASER SCANNING SURVEYOR

With the economy improving day by day. . .
are you investing enough in training and new skills?

UPCOMING COURSES?
– Levelling including optical and digital
20 November 2013
– Introduction to Total Station Surveying
21 November 2013

The successful candidate will be experienced in a variety of 3D Laser
Scanning projects and will be responsible for data acquisition through
to final deliverables. In addition, the role offers opportunity to be an
integral part of the development of the company’s scanning section.

WHO?

The position is based in south Wales and will include international projects.

HOW MUCH?

MEASURED BUILDING (BIM) SURVEYOR

All courses cost £169.50 + VAT. Discounts available
for three or more attendees.

The successful candidate will have a proven track record in producing
accurate building surveys, including 3D BIM in Revit. Knowledge of 3D
laser scanning would be an advantage.
The position is based in south Wales and will occasionally include
UK travel.
To apply, please submit your CV with covering letter to:
karenj@azimuthgroup.co.uk stating the job title and ref GWNov.
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All courses are conducted by Chris Little Training
and include comprehensive notes, practical as well
classroom teaching, tea, coffee and refreshments
throughout the day.

WHERE?
Stevenage Arts & Leisure Centre (direct access
from Stevenage Station). Free parking available.

Call +44 (0)1438 352617 for bookings
Attendees receive a certificate of participation plus copies
of industry publications including the digital title, Being
an Intelligent Client – a guide to successful commissioning
and managing of land and engineering surveys.
Note: Numbers limited to eight persons per course.
We reserve the right to cancel if there are insufficient attendees.

GW Classified
GW CLASSIFIED
To reserve your space call +44 (0)1438 352617 All ads go online immediately. Next issue: Jan/Feb, copy date: 13 December

SURVEY SOFTWARE

HYDROGRAPHIC EQUIPMENT

Web? Email? Print? PR?
It’s the marketing mix that counts
By advertising in our Display, Classified or
Recruitment sections, you can benefit from
the extra exposure we give regular advertisers
in our printed and online News coverage.

ECHO SOUNDER
TIDE GAUGE
WEATHER SYSTEMS

Call +44 (0)1438 352617 to discuss how
we can help you realise your marketing plan.

WWW.OHMEX.COM

ADVERTISERS’
INDEX
3D Laser Mapping

p.24

ABM Surveys

p.34

(Recruitment)

Azimuth Land Surveys

(Recruitment)

FARO

p.34
p.18

GEO Business 2014

p.04 & 07

GNSS Solutions UK Ltd

p.33

Historic Scotland

p.34

(Recruitment)

ILMF 2014
KOREC

p.29
inside frontcover

Leica Geosystems
Opti-cal Survey Equipment

p.09
back cover

PV Training

p.34

Survey Review

p.35

Topcon Great Britain

p.17

November / December 2013

Geomatics World

35

Now available for hire or purchase

The New FARO®
Laser Scanner Focus3D X 330
The next generation in long range
3D measurement and documentation

Images © FARO

Get in touch now to find out how the Focus3D X 330
can help with your project

Head Office – Reading

Gatwick Ofﬁce

Milton Keynes Ofﬁce

Huddersfield Ofﬁce

01189 820 500

01293 538 730

01908 683 726

01484 443 270

sales@surveyequipment.com

UAV Guidance

Aerial imagery from Unmanned Aircraft –
a new dawn for photogrammetry?
Aerial photography
taken from
unmanned aircraft is
the technology of
the moment, with
many equipment
and software
developers and
service companies
getting in on the act.
Richard Groom
reviews the state of
the technology,
provides some
advice for clients and
on page 39 sets out
the regulator’s rules.

‘‘

. . . it is no longer
necessary to take
the photography
with a heavy,
calibrated camera.

’’

Photogrammetric
software can
now take a
bundle of
overlapping
consumer-grade
images and
produce
accurate 3D
models.

U

p until 2000, to map an area of more
than about 50 Ha the technology of
choice was photogrammetry.
Overlapping vertical aerial photography was
taken using specially adapted light aircraft
with heavy, expensive, calibrated metric
cameras. This enabled photogrammetrists to
build virtual 3D models. Surveyors would
survey on the ground the coordinates and
heights of points visible on the models, so
that they could be rotated and scaled to the
national coordinate reference system. The
advent of precise GPS (and latterly multiconstellation GNSS) and inertial motion
sensors meant that less ground control was
needed and digital photography enabled
automated model generation with pixel
matching software; but the technique has
remained fundamentally unchanged.
Then, around the turn of the millennium,
along came LiDAR as a practical alternative for
producing digital ground models. This
technology depended upon GPS and inertial
sensors in the aircraft to determine the precise
position and attitude of the plane. A laser
scanner would scan the ground to produce a
cloud of 3D points. Other than the 3D
coordinates, there is little intelligence that can
be gleaned from a LiDAR point, but it is
possible to record observations to the first,
intermediate and last points that the LiDAR
hits on its way down from the plane. The first
return might be from the tree canopy, the
second could be from a tree trunk and the
third could be from the ground. Using this,
and sophisticated filtering algorithms, it is
possible to produce a ‘bare earth’ digital
terrain model. Under ideal conditions, the
height accuracy can get down to a few
centimetres and a much lower cost than
photogrammetry.

Fixed wing UAs
Now there is a new kid on the block. Over the
past couple of years unmanned aircraft (UA)
have been developed for taking aerial
photography. They can easily be carried
around in the boot of a car and launched and
landed from small areas of open grassland.
The enabling technological breakthrough is
not the aircraft, but the software used to build
the photogrammetric models. Innovative
companies have produced software that can
take a bundle of overlapping consumer-grade
images and produce 3D models cheaply and
largely automatically. The result is that it is no
longer necessary to take the photography with
a heavy, calibrated camera because UAs can
carry small, mass-produced high resolution
cameras, such as you might find in a mobile
phone. These are light and can be carried by
light aircraft – most weigh less than a kilogram.
Camera calibration is treated as an unknown
by the processing software, which is solved at
the same time as the 3D model is built, but to
do this requires photography with 80 to 90%
overlap. The process depends upon redundant
image data so, given the small amount of time
needed to cover an area, it makes sense to fly it
twice with the second set of flight lines
perpendicular to the first. UAs also carry
rudimentary GPS positioning and MEMS inertial
sensors. These observations also go into the
mix as a means of letting the program know
roughly where each image is located before the
processing begins, as well as contributing to
the georeferencing of the product.
Most aerial photography is carried out using
small UAs with a weight, including payload of
less than 20 kg. Operation of UAs is governed
by Civil Aviation Authority (CAA) regulations in
Britain, as covered in the neighbouring article.
The UA operator must obtain a ‘Permission’
from the CAA in order to be legally able to
perform ‘aerial work’. Clients should request
sight of the operator Permission for aerial work
when commissioning surveys.
Whilst on the subject of safety, it is good
practice for operators to keep a log of all
flights and record all incidents. It is important
for the industry that crashes are recorded so
as to learn from mistakes, and inform risk
assessments. Feedback should be sent to the
relevant parties – such as the UA
manufacturer. Clients should request this
information before engaging the operator.

UAs - a new market
Photogrammetry from UA aerial photography
does not replace traditional photogrammetry
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Multicopter devices can
reach many otherwise
inaccessible locations and
payloads can now include
sensors like a laser scanner.

‘‘

UA aerial
photography can
be used to
produce a digital
surface model.

’’

of large areas, but makes remote sensing of
suitable smaller sites a practical and economic
alternative (or supplement) to ground-based
surveying. Georeferencing that relies on the
GPS observations from the sensor on the UA
will only be accurate to a metre or two in plan
and worse in height. To obtain higher
accuracy it is necessary to observe ground
control points. These should be 3D
coordinated points, typically markings on a flat
surface, such as parking bay lines on tarmac,
but in practice it is difficult to find points on
flat ground that are well defined in plan, so
most surveys will be controlled using
premarks. These should be of a size and
colour (which should be matt) that can be
easily identified on the photography. Shiny
objects that cause glare tend to confuse the
pixel matching process and result in blurring.
UA aerial photography can be used to
produce a digital surface model. This is not a
bare earth model because only the objects in
the image can be modelled. Unlike LiDAR, the
ground level will only be recorded if it can be
seen on the imagery. If the supplier is offering
a bare earth model, it is worth investigating
the quality of the filtering algorithms that they
propose to use. For this reason UA
photography has been very popular for
surveying unvegetated surfaces such as
quarries. Indeed, the technique is useful for
surveying other hazardous sites, such as waste
tips where there are issues with safety for
surveyors working on the site or in gaining
access to it.
Orthoimagery is produced by draping the
images over the surface model to give a single
georeferenced photo-realistic image.
Orthoimages can be valuable for recording the
surface features for record purposes and regular
flights can be a useful and economic means of
recording progress on development sites.

Wind
UAs are affected by wind in two ways. Firstly
if the wind is too strong the aircraft motor

might not be able to gain ground when flying
into the wind. Secondly, turbulence can cause
blurring of the images and also result in
overlaps that are either larger or smaller than
planned. This effect will be less significant on
larger aircraft. It is worth bearing in mind that
flying is weather dependent and that
contractors located close to the site will be
more able to make use of good weather
windows.
Wind also affects the take-off and landing.
UAs land on their belly with the result that the
fuselage has a limited lifespan before needing
replacement. Naturally, the harder the landing
the more wear and tear on the aircraft body.
This can be a significant cost.

Multicopters
UAs can also be used for inspection in difficult
places. Helicopters are used for this purpose
as they are easier for the operator to control,
they are generally heavier than fixed wing
aircraft and can carry larger payloads. Using
high resolution cameras or video, they are
regularly used for inspection work on oil rig
facilities, power line towers and other
locations that may be inaccessible or
dangerous. Helicopters are not generally
considered ideal for mapping because they
have a shorter range but they do have the
advantage of being able to carry a heavier
payload. Recent developments have seen
helicopter UAs carrying laser scanners, as
demonstrated recently by 4D-IT using a
multicopter carrying a Faro laser scanner.
Meanwhile, Leica Geosystems are promoting
their use to carry better quality cameras and
multispectral sensors.
As a final point, operators should take
careful note that the collection of images of
identifiable individuals, even inadvertently,
when using cameras mounted on a small
unmanned surveillance aircraft, will be subject
to the Data Protection Act in the UK. This Act
contains requirements concerning the
collection, storage and use of such images.

Engineering
surveyingshowcase2013 ISSUE TWO
Major feature on UAVs available free of charge
The autumn issue of our twice yearly Showcase has a nine-page feature on UAVs. It
includes case studies, user experiences, aircraft and service companies plus software
suppliers. Showcase is available free of charge to members of RICS living in the UK.
Readers in the UK and abroad can also view the latest issue of Showcase by going to:
http://www.pvpubs.com/archives.php?titleid=1&issueid=217

For more information about how to receive regular printed copies of Showcase go to:
http://www.pvpubs.com/magazine.php?id=3&text=subscribe
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Regulations for Safety
UNMANNED AIRCRAFT, irrespective of
their size, are still classified as aircraft.
The person in charge of operating the
controls of an unmanned aircraft is
referred to as the pilot. The Civil
Aviation Authority (CAA) will not allow
unmanned aircraft to present or create
a greater hazard to anyone (or
anything) than the equivalent
operations of manned aviation. The
CAA oversight of unmanned aircraft is
based solely on safety considerations. It
does not regulate any wider issues,
such as privacy or nuisance.

Small unmanned aircraft
Aircraft of 20 kg or less are classified
as small unmanned aircraft. They do
not require any specific CAA
airworthiness certification but
operators should remember that the
pilot is at all times legally responsible
for the safe operation of the aircraft.
Anyone operating a small
unmanned aircraft for aerial work (i.e.
for which he/she is receiving
remuneration) requires permission to
operate from the CAA. Operators of
small unmanned aircraft being used for
surveillance or data acquisition which
involves flying close to people or
objects also require permission from
the CAA, whether or not they are
undertaking aerial work. Specifically,
this means flight over or within 150
metres of any congested area, over or
within 150 metres of an organised
open-air assembly of more than 1,000
persons, or flight within 50 metres of
any person, vessel, vehicle or structure
that is not under the control of the
pilot. ‘Congested Area’ means, in
relation to a city, town or settlement,
any area which is substantially used for
residential, commercial, industrial or
recreational purposes.
Pilots must maintain direct unaided
visual contact with the aircraft at all
times; within the UK, such ‘visual line
of sight’ operations are normally
accepted to a maximum distance of
500 m horizontally and 400 ft vertically
from the pilot. In this context,
‘unaided’ does permit the use of
corrective spectacles. Flight beyond
these distances can be permitted, but
the operator is required to provide
explicit proof that this can be
conducted safely.
Some unmanned aircraft have a
facility to provide the user with a video
stream of the flight from an attached
camera, which gives a view of the

flight from ‘onboard’ the aircraft. The
video stream can be viewed on a
handheld device such as a smartphone
or special visors and goggles. It should
be pointed out, however, that such
‘first person views’ are not considered
suitable for collision avoidance
purposes and hence the aircraft must
still be visually observed by the pilot
during its flight in order to comply
with the law.
If the flight is to be conducted
within ‘Controlled’ airspace, or within
the Aerodrome Traffic Zone ATZ of an
airfield (the dimensions of an airfield
ATZs vary, but have encompassed the
airspace within either a 2 nm or a
2.5 nm radius of the airfield)
permission to fly an aircraft with a
mass of more than 7 kg must be
obtained from the Air Traffic Control
(ATC) unit/authority and the flight
must be operated in accordance with
that permission and any additional
restrictions required by ATC.
To obtain an operating permission,
an operator has to prove a sufficient
level of competence and an
understanding of the safety
implications – the CAA will ask to see
an up-to-date operations manual for
the requested activities and evidence
that its pilot is sufficiently competent.
These requirements are aimed at the
protection of people and property,
which are not involved in the activity
and are considered proportionate to
the scale of activity taking place. With
regard to pilot qualifications, in order
to grant a permission, the CAA would
need some proof of the pilot’s overall
airmanship skills and awareness and
his/her ability to operate the aircraft
safely. This is not a ‘Civil Pilots
Licence’, but it is an independent
assessment of an individual’s
knowledge and operating capabilities.
Two companies currently perform this
assessment on behalf of the CAA:
EuroUSC (www.eurousc.com ) –
their assessment is called the Basic
national UAS certificate (BNUC-S)
• Resource UAS (www.resourceuas.co.uk ) – their assessment is
called the ‘Remote Pilot
Qualification-Small (RPQ-S)

•

CAA permission is not necessarily
required for each individual flight, but
the details of what is and is not
permitted will be listed on each
individual operator’s permission.

UAs between 20 kg and 150 kg
Larger unmanned aircraft are required to
comply with the full requirements of the
Air Navigation Order under UK
regulations in the same way as any
other manned aircraft operation. This
includes the requirement for a
Certificate of Airworthiness, a properly
licensed pilot, the ability to comply with
the rules of the air, etc. However, the
CAA may be prepared to exempt an
aircraft operation from some of these
requirements if a suitable safety case can
be offered in respect of the level of
airworthiness assurance and the
intended flights. The CAA may issue an
exemption on the basis of its own
investigations or by recommendation
from an organisation approved under
BCAR A8-22. Currently only one
organisation has received such approval
Larger unmanned aircraft which
need to be flown at extended ranges
from their pilot are currently being
tested for military and civilian
applications. The airworthiness
requirements for these larger
unmanned aircraft are equally as
stringent as those required for the
equivalent manned aircraft. To ensure
safety, these tests are flown in
‘segregated’ airspace, which is
essentially closed to other aircraft.
If large unmanned aircraft are to be
allowed to operate in ‘non-segregated’
airspace (in the presence of other
aircraft), a ‘detect and avoid’ capability,
which replicates a traditional pilot’s
ability to look out of the aircraft, will
be required. This technology will be
necessary for unmanned aircraft to
safely integrate in shared airspace with
manned aircraft, such as light aircraft
and fast military jets. Until unmanned
aircraft have the ability to intuitively
avoid other airspace users, in the same
way as manned aircraft should, then
they will not be allowed to operate
outside of ‘segregated’ airspace.
The Regulations related to all flying
operations within the UK are contained
within CAP393 Air Navigation: The
Order and the Regulations (ANO
2009). Additional requirements for UAs
are published in CAP722. For more
information, visit
www.caa.co.uk/cap393,
www.caa.co.uk/cap722 and
www.caa.co.uk/uas
• Acknowledgement: Thanks to Gerry
Corbett, CAA, for his comments on this
article.
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Standards for point clouds

LAS or E57?– a tale of two standards
Standards are
important but they
shouldn’t inhibit
innovation, as we
mention in our
Intergeo report. So
why is it that two
US organisations
are each trying to
impose standards
for pointclouds.
Richard Groom
investigates.

T

he benefits of data standards are well
known. They make it easy to combine
datasets from different sources and a good
standard can be used to retain all the attributes
that were observed in the field. The problem is, of
course, that if proprietary software cannot read or
write to the standard, it will not be accepted.
Both LAS and E57 are standards for point
cloud data but they claim to occupy different
ground. LAS is maintained and developed by
the American Society for Photogrammetry and
Remote Sensing (ASPRS). E57 is controlled by
ASTM Committee E57, a body of twenty
members who meet twice a year to address
issues related to 3D imaging systems.
Why do we have two bodies apparently with
the same function? The answer from E57 is that
LAS is intended for aerial LiDAR whereas E57 is
for data from static scans. However, so far as
ASPRS is concerned, the LAS format is for any
point clouds. Logic suggests that whether the
point cloud is captured from a static or a mobile
platform should be irrelevant.
There are other differences between the

formats. Firstly, the specification for LAS can be
downloaded free of charge from the ASPRS
website, whereas E57 comes with a $59 price tag.
E57 is an XML creation but with binary
components. The format can store georeferenced
imagery, but does so using a binary format
whereas the scan data is stored using XML and
therefore files will tend to be large. LAS is an
entirely binary format which comes in ten
variants, some of which store basic position data
and not much else while others include
waveform data, several returns and RGB values
for coloured point clouds. Binary data takes up
less space but is not readable directly by humans.
GW asked a number of survey software
vendors which of the formats their software
supports. This limited snapshot suggests that
the LAS standard is better supported.
• For more information on the E57 format,
visit: http://www.astm.org/COMMITTEE/E57.htm
and for LAS, visit:
http://www.asprs.org/Committee-General/LASerLAS-File-Format-Exchange-Activities.html

Table: GW asked a number of
survey software vendors
which of the two formats
their software supports
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