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CONNECTIONS THAT WORK FOR YOU.

November 8–10, 2010
The Mirage, Las Vegas

Don’t miss Trimble Dimensions 2010—the positioning event of
the year! It’s the one place where you can make connections and
gain insight into positioning solutions that can transform the way
you work. Be inspired by our panel of visionary guest speakers.
Increase your knowledge base from hundreds of educational
sessions that focus on surveying, engineering, construction,
mapping, Geographic Information Systems (GIS), geospatial,
infrastructure, utilities and mobile resource management solutions.
Register now and you’ll learn how the convergence of technology
can make collaborating easier and more productive to gain a
competitive edge.

To find out more about Dimensions 2010, visit www.trimbledimensions.com
©2010 Trimble Navigation Limited. All rights reserved. PN# 022540-039 (5/10)

Editorial

Time to review and renew

T
The autumn is a
time to take stock
but things do not
stand still. To stay
bang up to date
with GW check that
we have your
current email
address.

he autumn always marks the start of a
new period in the annual cycle, whether in
business or education. Exhibitions and
events programmes resume. New products and
services appear. People move on. But it can also
be a time to take stock and maybe plan a
change of direction for your career or business.
This issue of GW has two articles that may help
inform that process. They again emphasise the
3D revolution that is sweeping through
geomatics and the wider design business.
Ben Bennett of Digital Surveys explains how
they’ve been working aboard ship with a laser
scanner (page 20). Ben has discovered, as have
others, that by using a scanner you can offer
far more to clients than just the contracted
deliverable. Similarly, Kilian Ulm of COWI writes
about the rise of 3D city models (page 16)
which increasingly local governments are
developing as a planning and management
tool. But he offers a cautionary word too about
capturing the raw data in the right format to
start with to avoid expensive re-engineering.
Meanwhile, to review where we’ve come
from, our story of the first fifty years of the
laser (page 14) provides a ready benchmark of
how the technology has influenced our
profession, while the interview with Professor
Paul Cross (page 24), who retires this autumn,
provides enormous insight into our evolving
profession and the profound changes in
education of the last four decades.
I must also apologise for not including our
report of the excellent symposium that marked
the retirement of Professor Ian Dowman from
UCL. Pressure on available space has meant
that we have had to hold it over until the next
issue. Rest assured it will be a good read when
we publish it.

Update your contact details
for speedy delivery!

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

Like many survey and supplier companies to
the geomatics business, we publishers are
experiencing lean times. We survive on a small
subsidy from the RICS and the Irish Institution
of Surveyors (IIS) plus a few hundred paying
subscribers and of course advertising. But the
latter is always a barometer of the economy.
Popular marketing teaching says you must
maintain or increase advertising spend in
tough times to keep your market share: alas
experience always seems to be to cut
advertising spend first. Our income from
advertising is running at about half what was
in the recent past.
As I’ve mentioned before on these pages,
we face a double whammy. A sharp recession
and the rise of the web as an information
resource serving a generation of graduates

used to screen reading only, makes print
publishing a risky and expensive business. To
help those who want to read on screen and
want it as quickly as possible, we are
launching GW online, a much strengthened,
web-based version of what we have previously
offered to subscribers and RICS and IIS
members. As an RICS/IIS member you will be
able to read a new issue of GW as soon as it
has gone to press provided we have your
email address. You will be able to browse and
search the entire publication plus issues
stretching back up to ten years.
Shortly after the issue has gone to press we
will email you a link that will take you straight
to the latest issue but do make sure we have
your latest contact by completing the form on
the postal carrier sheet with this issue or go to
the web link provided.
Because of the high cost of postage we are
asking RICS members living overseas to
confirm that they wish to continue receiving a
printed copy of GW otherwise they will receive
only the online edition. Please note that the
online edition is only available to RICS/IIS
members and bona fide subscribers. The
searchable archive of ten years of Geomatics
World is a useful resource and a significant
membership benefit.
Enjoy the issue and stay in touch!
Stephen Booth, Editor

Ten years ago
The autumn of the millennium year marked the
launch of several technologies which have now
become mainstream. LH Systems, then a joint
venture between Leica and BAE, had just announced
the first sale of it ADS40 digital airborne camera;
Spectra Precision (now Trimble) had just launched
their “Direct Reflex” 200m range EDM; Leica was
now backing Cyrax and the Mark II scanner was
beginning to look like something that had actually
been manufactured as opposed to knocked up in a
shed; Dr Jonathan Iliffe had just produced the first
edition of his Datum & Map Projections, one of the
most popular books in our bookshop. And Malcolm
Draper’s Undercurrents was pondering how you
could set up the gnomon of a sundial so that it
pointed towards true north in the days before GPS.
The world was abuzz with talk of how the Internet
was going to transform the way we work and use
software, but cautious hands warned it wouldn’t
happen until we had more bandwidth. It has taken a
decade for Software as a Service (SaaS) to emerge
and even now we are only at the beginning of a
journey that may take another decade before we see
all major application software migrate to the web.
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PSMA Transition Plan

Geomatics
casts an
eye on the
fly for
fishermen
The Salmon & Trout Association organise the casting
championships at the annual Country Landowners Association
(CLA) Game Fair, which this year took place at Ragley Hall,
Warwickshire in July.
Mike Hopkins, MD of Storm Geomatics and himself a keen fly
fisherman, has been helping the Association measure casting
distances using modern surveying equipment. His services were
needed for all classes of rod, line and casting style but
particularly for the Spey casting class - a highly competitive event
where top casters cover long distances and the results are usually
a close call as time is of the essence and each caster has a
designated period within which to cast their longest line.
Traditionally, the line judge sits in a boat next to a line of buoys
that are set at one-metre intervals along a rope and estimates the
length of cast against the buoys. But casts do not always land
close to the buoys and so, the further the cast is from the line of
buoys the less accurate will be the judge's eyeballing.
Mike used a Leica TCRP1205 R300 total station to measure the
casts. The fly-caster's platform position and the total station
position were co-ordinated and the water level in the lake was
established as a reference plane. Then for each cast he could
sight the point where the fly hit the water, calculate the coordinates of the cast and the distance from the competitor - with
the help of a little piece of real-time co-ordinate geometry
software. 532 casts were measured over the three days of the
event with approximately 95% survey success rate.

Geomatics
Evening Lectures 2010
RICS Geomatics lectures are CPD relevant and
counts 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 21 October, (time1300-1700)
Rights of Light GN - launch event. Half-day
seminar, 3 speakers (legal and technical).
Thursday 28 October
Subject tbc, venue: Newcastle upon Tyne
Thursday 11 November
“MapAction - field mapping experiences”–
Naomi Morris - field mapping coordinator.
Thursday 9 December
Xmas lecture 2010 & Michael Barrett award.
Martin Pratt, Director International Boundaries
Research Unit, University of Durham.

06

Geomatics World

September / October 2010

The Department of Communities
and Local Government (CLG) has
published its road map for the
implementation of a single Public
Sector Mapping Agreement
(PSMA) which will take effect
from April 1st 2011. The
agreement will cover central and
local government departments
and agencies and the NHS in
England and Wales. The public
sector in Scotland already has an
equivalent agreement with
Ordnance Survey.
CLG has reached agreement
with Ordnance Survey regarding
funding to make available OS
MasterMap Topography Layer,
ITN and other products including
addressing datasets free at point
of use for "core" government
activities. The PSMA will also
come with wider rights in relation
to derived data.
The deal comes with technical
support from OS, periodic reviews
of data specifications and
agreement to explore the options
for working in partnership to
produce a National Address
Gazetteer.
The purpose behind PSMA is
to encourage better use of OS
datasets for more efficient
government and to remove
barriers to moving data between
departments. A new GI Group will
represent the interests of the
public sector in advising CLG on
strategic management of the PSMA.

10k run for GW’s man
GW's technical editor Richard
Groom has been dusting down
his running shoes and entering
himself for several 10-km runs.
So far he's managed a time of
52' 28" - 28 seconds better than
last year, he tells us, but now he
has two more in front of him. The
Rainforest 10km Run on 5th Sept
at Finsbury Park in North London
is organised by The Rainforest
Foundation:
www.rainforestfoundationuk.org
'This is a cause very close to my
heart, having worked in
Kalimantan (Indonesian Borneo)
before it was turned into an oil
palm "paradise" and more
recently in the delta area of
Nigeria' explains Richard. If you
would like to support that one,
the site is:

http://my.artezglobal.com/
personalPage.aspx?SID=305188
Richard's third run is
organised by Cancer Research on
26th Sept at Blenheim Palace. 'I'll
be supporting my sister who has
recently gone through treatment
for bowel cancer' says Richard.
The site for that one is:
http://www.run10kforbobbymoor
efund.org/richardgroom
Thanks for your support. So, if
you would like to join Richard for
either of the remaining races - you
could make a team for the
rainforest 10k - please let him know
at: richard_g58uk@yahoo.co.uk

Research into Ireland’s
boundary disputes
Daragh O’Brien from Dublin
Institute of Technology
(Department of Spatial
Information Science) is
undertaking a PhD research
project to investigate the causes
and incidence of boundary
disputes in Ireland. The research
will attempt to identify the causes
of disputes and develop solutions
to minimise their incidence in the
future, together with examination
of case studies and analysis of
financial cost to the economy.
As part of the research
Daragh says he is conducting a
survey of Irish land/property
owners to collect information on
the landowner’s knowledge of
their boundaries and an overall
perspective of how property
boundaries are perceived. If you
are interested in completing a
Questionnaire to assist in the
research, visit
www.boundarydisputesireland.com
Information received will be held
anonymously and will be stored
and used in strict confidence
exclusively for this research.

GeoWorld10
Dates and venues have been
announced for Leica Geosystems’
annual series of roadshows in the
UK. GeoWorld10 will run over
October and November, visiting
11 venues in the UK and one
(Dublin) in Ireland. Details are:
Monday 11 October – Duxford
Weds 13 October – London
Friday 15 October – Surrey
Tuesday 19 October – Exeter
Weds 20 October – Cheltenham

NEWS

TSA hosts awards ceremony
GW was again delighted to be invited to attend the The Survey
Association’s Student Awards ceremony. Since the inception of the
"Introduction to Surveying" course in November 2001, 227 students
(including this year's graduates) have completed the two-year
training programme.
Prizes are sponsored by the Chartered Institution of Civil
Engineering Surveyors (ICES), TSA and Leica Geosystems Ltd, whose
representatives form an award panel. This year’s winners were:
James Pike of Severn Partnership – Best Student, sponsored by the
TSA and Leica Geosystems and winning a plaque, shield and £300.
Gemma Morrison of Site Engineering Surveys – Best Assignment,
sponsored by CICES and winning a shield and £150.
This year 26 students graduated from the course, each gaining a
certificate and a year’s free subscription to Geomatics World.
RICS recognises that successful completion of the course provides
50 points towards the 100 points required for technical
membership of the Institution.

Above: some of the class
of 2010. Right: Prizewinners and panelists.
From left to right: TSA
President Graham Mills,
Gemma Morrison, ICES
President Ken Hall, James
Pike and Leica Geosystems
MD David Price.
Thurs 21 October – Liverpool
Friday 22 October – Leeds
Mon 8 November – Dublin
Tue 9 November – Belfast
Thurs 11 November – Inverness
Friday 12 November – Edinburgh
Attendance is free of charge but
you should register by emailing
your interest to: geoworld@leica-

geosystems.com

UKHO scoops top award
The United Kingdom
Hydrographic Office (UKHO) has
been awarded the International
Institute of Marine Surveying’s
(IIMS) highest award. The Crystal
Award recognises UKHO’s
continuing work on safety at sea

and innovation in navigation. The
UKHO was nominated not only
for its Admiralty Paper
publications and Charts but
specifically for its work on and in
support of ENCs, in particular the
Admiralty Vector Charts Service
(AVCS) and the progress being
made in official digital navigation
services.

LIP helps make it right
GW recently had the opportunity
for a briefing on Leica’s research
and development process. Known
as “LIP”, Leica’s Innovation
Process applies the familiar
company strapline – “when it has
to be right” – across the board.
But, as Leica Geosystems UK
managing director David Price
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Kings’ tombs scanned

will affect Leica’s digital aerial
camera offering remains to be
seen but it is interesting that
Hexagon also owns GeoMax, a
surveying instrument
manufacturer that offers total
stations and other equipment
that may compete with Leica in
some markets.

ITM wins Crossrail
monitoring contract

Founded by laser scanner inventor Ben Kacyra, CyArk is a not-forprofit entity focused on preserving the world’s cultural heritage by
capturing and archiving point cloud information. The image shows
the Kasubi Tombs in Uganda, a World Heritage Site. The tombs are
the resting place of the Buganda Kings but were destroyed by fire
earlier this year. Fortunately a CyArk partner had scanned the data
which is now being used by experts to help in the restoration. The
work will be helped by the use of Pointools by CyArk to render
and create 3D visualisations for experts.

says, ‘this doesn’t mean it is
always right first time but you do
have to focus until it is right’. You
can read more about LIP in the
October issue of Engineering
Surveying Showcase.

Contracts & Projects
Hexagon adds
Intergraph to portfolio
The Swedish measurement group

Hexagon AB has announced that
it is to acquire the CAD and GIS
company Intergraph in a US
$2,125m deal. The US software
developer, which also has a
hardware arm that produces a
digital aerial camera, will add to
Hexagon’s growing portfolio of
companies offering measurement
and spatial data capture
technologies, which also includes
Leica Geosystems. How the move

Coverage for
100km of M25
KOREC has announced that Skanska Balfour Beatty JV has taken up
a Trimble VRS Now site licence for the M25 Road Widening Scheme.
The licence for GNSS RTK correction services provides coverage for
the entire job, which is over 100km long. Senior land surveyor Mark
Lawton explains: ‘This is a high profile contract and the perfect
showcase for exploring new technology to enhance quality,
production and safety issues. Our decision to go with Trimble VRS
Now was based on end-user feedback – a simple evaluation process
that entailed users (mainly land surveyors and engineers) trialling
similar packages and completing a comparative questionnaire.
The JV has also opted to use Trimble VRS iScope, an add-on
service that offers Trimble VRS Now subscribers the ability to
track and manage their assets in real-time as well as view their
session history and rover information.
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ITM Ltd has been awarded
contract C701 for the instrumentation and monitoring for
Crossrail. Included are the supply
and installation of automated
monitoring instrumentation and
monitoring of existing tunnels,
buildings and infrastructure along
the Crossrail route. Contract
C701 is considered to be the
largest single contract for
geotechnical instrumentation and
monitoring ever undertaken in
the UK. The scope of works
involves extensive monitoring of
existing buildings, above and
below ground structures and at
street level for ground movement
along the length of Crossrail’s
central section.
Laser scanner developer Faro
has announced a collaboration
with Autodesk that will see
the direct integration of point
cloud data from the Faro
Photon scanner into AutoCAD
2011 as well as AutoCAD Plant
3D. The move should help
users seamlessly integrate
point clouds into AutoCAD.
GeoAcoustics Ltd of Great
Yarmouth, UK, (a Kongsberg
Maritime company) has mobilised
a GeoSwath Plus wide swath
sonar in Wellington, New
Zealand, marking the start of
surveying for the Common
Dataset for Shallow Survey 2012,
the 6th International Conference
on High Resolution Surveys in
Shallow Water. The survey gives
hydrographic researchers and
scientists a chance to test the
latest processing algorithms and
make rigorous comparisons.
SapuraAcergy is the first
company in South East Asia to
take advantage of
Sonardyne’s sixth generation
acoustic positioning

technology for navigation,
positioning and
communications. The subsea
engineering and installation
contractor has taken delivery
of over £1 million worth of
6G® products that offer ultrawide bandwidth signal
architecture with significantly
improved ranging and
telemetry performance.
Marine Electronics Ltd of
Guernsey, UK, has delivered a high
performance sediment imaging
sonar to the Proudman
Oceanographic Laboratory in
Liverpool. The sonar is the first of
its kind and is capable of providing
real-time video images that show
the movement of individual grains
of sand.
Fugro-Geoteam AS has signed
a contract with TGS-Nopec
Geophysical Company ASA to
acquire a series of 3D surveys
in West Africa. The projects
will take approximately seven
months and Fugro will deploy
its C-Class vessel Geo Caribbean
to ensure efficient production
on the large seismic spread
programs.

BRIEFS
MapAction volunteers Helen
Campbell and James Steel have
deployed to Pakistan to help the
United Nations Disaster
Assessment and Co-ordination
(UNDAC) team based in
Islamabad, following the ongoing
devastating floods. A second
team is on its way to support the
International Federation of the
Red Cross/Crescent (IFRC).
Trimble has announced
details of Dimensions 2010,
which will take place in Las
Vegas 8-10 November. More
than 250 industry expert
speakers are expected to
participate in the popular
event that regularly attracts
over 2000 surveyors and
users of Trimble technology.
This year features
comprehensive educational
tracks with cutting edge,
innovative sessions featuring
seasoned and experienced
presenters and panelists.

PEOPLE

More at
http://www.trimbledimensions.com
Leica has recently invested in a
number of updates for the UK’s
SmartNet RTK GNSS service. ‘It’s
part of a programme of continuous
investment’ explains Leica’s Simon
Mears. Improvements include a
dedicated line between Ordnance
Survey – the source of the GNSS
raw data – and RedBus, Leica’s
hosting company in London’s
Docklands. The line helps to
reduce latency – the time delay
between receivers and delivery of
the correction to the user.
UK based laser scanning
specialists 3D Laser Mapping
has opened new headquarters
in Nottingham. The new
premises allows space for a

PEOPLE

Hayes heads for India
Doug Hayes, formerly chief
surveyor for the Burj Dubai has
moved to Mumbai to work as
chief surveyor for developer DB
Group who are building
Mumbai's 700m India Tower and
other projects across India.

Holden joins Blom
Blom has appointed Ian Holden
as senior project manager for
their bathymetric LiDAR survey
team. A well known IHO/FIG
Category A hydrographer of
considerable experience, Ian’s
first assignment is to oversee the
remaining production of data
recently surveyed in Europe, USA
and the Indian Ocean.

OBITUARIES
Since the last issue of GW
several leading surveyors have
left us.

Michael Cobb
Colonel Michael Cobb, whose
gaining of a PhD from Cambridge
at the age of 91 we reported two

dedicated R&D facility as well
as equipment testing and
calibration. New contact
details are Unit 1 Moorbridge
Court, Moorbridge Road East,
Bingham, Nottingham, NG13
8GG, UK. Phone and fax
number remain the same.
Leica has announced updates to
its Athena programme, designed
for not-for-profit organisations
engaged in research that uses
GNSS for structural monitoring.
The latest receivers available
under the programme are the
fully internet-enabled GR10 units
that can track Glonass and
Galileo signals as well as GPS
L2C and L5 signals. Athena
stands for ‘Advanced Technology
for Higher-Education and Nonprofit Associations.’

years ago, has died. The subject of
his thesis was a definitive
historical atlas of the railways of
Great Britain, a remarkable work
not least because its author was
the oldest person ever to gain
such an award.
The Railways of Great Britain:
A Historical Atlas was published
as a two-volume boxed set of 434
pages by Ian Allen in 2004.
Despite the high cost of £150 it
quickly ran to a second edition. It
is an extraordinary work containing just about everything you
could possibly want to know
about railways, from railway
company family trees to nearly
five pages of junction names and
four pages covering water troughs
and incline names.
Cobb studied mechanical
sciences at Cambridge before war
service found him at Dunkirk and
was one of the last to leave. He
ended the war in Burma building
airstrips before commanding 42
Survey Engineer Regiment in
Egypt. He qualified as a Fellow of
the RICS in 1949, and completed
the Army Survey Course and Staff
College. From 1956 to 1959 he
was commandant of the Royal
School of Military Survey. Retiring
in 1965, he worked as a
cartographer with Geographia
until his retirement in 1971.

Ian Mathieson
Ian Mathieson, who has died

Events Calendar 2010
• SEMINARS
SEMINARS CONFERENCES
CONFERENCES EXHIBITIONS
EXHIBITIONS COURSES
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
Magnificent Maps: Power,
Propaganda and Art
Finishes 19 September,
PACCAR Gallery, British Library.
Contact:
www.bl.uk/whatson/exhibitions/m
agnificentmaps/index.html
E. H. Thompson Centenary
Seminar and A Celebration of
60 years of Geomatics at UCL
17 September, University
College London, UK.
Contact: www.cege.ucl.ac.uk/
events/uclgeo60

Geomatics Atlantic 2010
28-29 October, Delta Hotel,
Fredericton, New Brunswick,
Canada. Contact:
www.geomaticsatlantic.com
Hydro2010
2-5 November, Rostock,
Warnemünde, Germany.
Contact: www.hydro2010.com
Trimble Dimensions 2010
8-10 November, The Mirage, Las
Vegas, USA
Contact: www.trimbledimensions.com

XIV International Congress for GeoDATA 2010 Seminar
Mine Surveying
10 November, Trades Hall,
20-24 September, Sun City,
Glasgow.
South Africa.
Contact: www.training4gis.com
Contact: www.ism2010.co.za
Leica Geosystems &
Applications in CADD Training
AGI GeoCommunity'10
10 November, Northern England.
28-30 September, StratfordUpon-Avon, UK. Contact:
Contact:
www.agigeocommunity.com
www.leica-geosystems.co.uk
Leica Geosystems' GeoWorld
10 Roadshow
Multiple dates and venues.
Contact: www.geoworld10.co.uk
Intergeo 2010
5-7 October, Cologne, Germany.
Contact: www.intergeo.de

Leica Geosystems & McCarthy
Taylor Systems LSS Training
11 November, Northern England.
Contact:
www.leica-geosystems.co.uk
GeoDATA 2010 Seminar
16 November, Hastings Stormont
Hotel, Belfast.
Contact: www.training4gis.com

Leica Geosystems & McCarthy
Taylor Systems LSS Training
18 October, Southern England.
European Lidar Mapping Forum
Contact: www.leica-geosystems.co.uk 30 November - 1 December,
World Forum, The Hague, Netherlands.
ENC GNSS – The European
Contact: www.lidarmap.org/ELMF/
Navigation Conference on
Global Navigation Satellite
StreetMapper 2010
Systems
International User Conference
19-21 October, Braunschweig,
2 December, The Hague,
Germany.Contact:
Netherlands.
www.enc-gnss2010.org
Contact: www.3dlasermapping.com/
uk/index.htm
Leica Geosystems &
Applications in CADD Training SPAR Europe 2010
20 October, Southern England.
7-8 December, Amsterdam RAI
Convention Centre, The Netherlands.
Contact:
www.leica-geosystems.co.uk
Contact: www.sparllc.com

For more events, visit our online calendar at
w w w. p v p u b s . c o m
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aged 83, was a land and
engineering surveyor who in
retirement spent his time
investigating the ancient
Egyptian site at Saqqara where
he pioneered the use of ground
penetrating radar to reveal
structures beneath the surface.
Mathieson was a qualified

mining surveyor and geologist and
worked as the area surveyor and
geologist for the National Coal
Board in eastern Scotland before
joining Hunting Surveys. He left
Huntings to become a partner at
Survey and Development Services
(SDS) where he was also technical
director.

Harry Glennie
1939-2010
– former ICES
president and one of
the great engineering
surveyors

In the last issue of GW we
were saddened to report the
death of Harry Glennie. A
number of his former friends
and colleagues have put
together an appreciation of
Harry which was published in
Civil Engineering Surveyor. The
following is an abridged
version with special thanks to
Darrell Smart with
contributions from James
Fitch, Ken Hall, Mark Hudson,
Paul MacArthur, Douglas
Oakervee, Ellen Jackson, Mark
Jackson, Steve Jackson and
David Sharrocks.
HARRY GLENNIE won a
scholarship to Manchester
Grammar School, the first child in
his village to do so. He went on
to win another scholarship to
study English literature at
university but instead chose to do
his national service, as he had
always wanted to train as a land
surveyor since childhood cycling
trips to Derbyshire. Whilst in the
army he trained as an interpreter
in German, a language for which
he was also able to use as a
professional technical translator.
After the army, he joined
Hunting Surveys and went
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straight out to Saudi Arabia to
work on the geodetic survey, one
of the landmark survey projects of
the late 1960s. His family say that
Harry remembered his time in
Saudi as one of the formative
experiences of his life. The
surveyors he worked with
remember him equally vividly. It
was clear from the start that
Harry was a colourful character,
with a wonderful sense of
humour and an imagination that
sometimes wandered beyond
reality. Harry and his colleagues
at Huntings had to deliver stores
to the scattered field camps. On
one such mission, as the light
faded, Harry and a colleague
decided to pull off the track,
break out their beds, grab some
food and get down for the night.
As the truck left the track it sank
its axles into a quagmire. During
a long, cold, hungry and
uncomfortable night, Harry’s
sense of humour prevailed.
Rescue came the following
morning in the form of a huge
earthmoving vehicle whose driver,
for a packet of fags, pulled them
out of the morass. A night one of
his friends will never forget.
After two seasons in Saudi,
Harry set off for pastures new. A
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Henry Hatfield
Commander Henry Hatfield, who
has died aged 88, was responsible
for the Admiralty Manual of
Hydrographic Surveying as well as
a photographic atlas of the Moon.
War service found him in the
Mediterranean where in error he
was responsible for directing a shell

on Genoa Cathedral. Its unexploded remains can still be seen.
As Hydrographer, he surveyed
the waters of Cyprus, the Persian
Gulf, Oman, and the South
Pacific, including Fiji and the
Solomon Islands, commanding
the survey ships, Scot, Cook and
Dalrymple.

decision that saw him travel the
world, working on some of its
most prestigious projects
including the Mass Transit
Railway (MTR) in Hong Kong
during the 1970s where he was
chief land surveyor. Engineering
surveyors in Hong Kong will
always remember and
acknowledge that Harry did much
more for them than anyone else
in the profession. He pulled
together a group of individuals,
who all had different standards
and ways of working, to create
one of the finest teams ever and
his protocols and procedures are
still followed today by surveyors
in Hong Kong, the majority of
whom he trained.
When he returned to the UK
in the 1980s he was appointed
chief surveyor for the
construction of Canary Wharf. He
loved the challenges that big
projects threw at him. Having
spent 15 years overseas on
tunnelling he was now working
on the largest construction site in
Europe, which also boasted the
continent’s tallest building.
After Canary Wharf, Harry
went back into tunnelling and
helped set up Docklands
Professional Services. Employed
by Taylor Woodrow Civil
Engineering, he was hired by
London Underground to work on
C104, London Bridge Station, the
Jubilee Line extension and
Northern Line interchange/station
upgrade as chief surveyor. When
Taylor Woodrow was disbanded
in 2000, Harry and a few other
senior members went on to form
London Bridge Associates (LBA)
where having admitted to a little
knowledge of VAT, he was
instantly appointed company
secretary and one of the three
directors.
Next came Dublin in 2002, to
work for Kellogg Brown and Root
on the Dublin Port Access Tunnel,

acting as tunnel survey
consultant, seconded from LBA.
Harry oversaw everything that
the contractors did in relation to
tunnel surveying and monitoring.
Once the tunnel was completed,
he returned back to London in
2005, to work on the Channel
Tunnel Rail Link, specifically
overseeing the London tunnels
and Stratford box.
Throughout his illustrious
career, Harry maintained his links
and affiliations with the now
Chartered Institution of Civil
Engineering Surveyors, eventually
leading him to become president
in 2001-2002. Humbled by the
role, Harry loved the institution, it
was a well deserved recognition
of a real surveyor and a real
leader in the profession he was
so proud of. In December 2009,
Harry was presented with the
prestigious institution medal for
his outstanding contribution to
ICES – he had been a stalwart
member from the very early days
when he joined in 1974, devoting
much of his life to the affairs of
the institution. Throughout his
tireless involvement with ICES,
Harry served on various
committees and even took over
the reign as interim CEO between
2008-2009.
Harry Glennie was a man of
culture, considerable intellect,
articulate, eloquent and, above all,
he had remarkable vision. He was
self-effacing, a great raconteur
and was able to hold the
attention of a group of people for
hours with his endless stream of
stories from his days in the army
and as a surveyor abroad, but his
jokes were appalling!
Harry, affectionately known to
his family as Hals, was a great
man, a great husband to wife
Coral, a great father, a great
stepfather, a great grandfather...
And lest we forget, a great
surveyor. He will be sorely missed.

Chair

It’s farewell from me and hello from him

I

As Ruth Adams
prepares to hand
over as chair of the
Geomatics Group to
Stuart Edwards, and
spend more time
with her trig points,
she reflects on her
three years as chair,
highlighting the
changes and
successes during
that time as well as
her concerns over
ongoing problems
for the profession.

t is with a touch of sadness that I write my last
Chair’s column for GW. By the time you read
this I will have handed over the reins of Chair
to Stuart Edwards. I have been Chair of the
Geomatics Professional Group since December
2007 so you can imagine how significant the
RICS has been to my life during that time.
As I reflect on my tenure in the driving seat I
realise how far we have come. For sure,
Geomatics has not changed beyond recognition
and there are many things that have not
progressed as fast or as far as I would have
liked. However, here are some of the highlights
(and I know that as soon as I press ‘send’ to email off this article I’ll think of many more). . .
Refocusing the Geomatics board on our
raison d’etre. We are clearer now why we
exist and how we contribute to the
geomatics membership.
Raising the profile of the marine
environment within RICS. This was a key
goal for me, as you know. The marine
technical qualification is now in
development, backed by industry – fantastic
news. RICS Geomatics attended both the
2008 and 2010 world-class Oceanology
International exhibitions and Hydro08. I
hope it continues to support these.
Winning Professional Group of the year in
2009.
Changing from Faculty to Professional
Group (PG) in 2009, and then becoming a
World Regional PG this year.
Forming a smaller board, in light of the
above, to enable easier decision making doing away with the Exec Board and ‘Full’
Board structure - however ensuring that we
still retain the mix of expertise to cover the
breadth of Geomatics.
Nearly (!) launching Assoc RICS for Geomatics.
And some things continue to concern me:
Although Geomatics does punch above its
weight it is still hard to get our voice heard
and understood at the higher echelons of the
RICS. Of course, we have Rob Mahoney as
Hon Secretary but ultimately we are a small
PG surrounded by ‘property professionals’.
How can we get our message heard more?
I cannot thank enough everyone who has
supported me whilst I’ve been Chair:
the Geo Board (both past and present),
RICS staff particularly James Kavanagh, for
his tireless devotion to Geomatics; Andy
Howes, RICS Education, for embracing the
language of hydrographers and Valarie
d’Silva, for putting up with Geomatics
surveyors well beyond the call of duty;
The Mapping And Positioning Practice Panel,
MAPPP, and the Boundaries and Party Walls
Working Group, B&PWWG, who continue to

output quality guidance for us;
• And, of course, my family who have seen
far less of me these past three years than
they would like. I look forward to spending
my annual leave with them now instead of
the RICS.
I am still not sure what my future in the RICS
holds, but I know I will remain committed to
all things geomatic. My passion for all things
geo remains undiminished and perhaps with
my ‘free time’ I can indulge myself with more
trig pillar hugging. I also am planning to visit
the Great Theodolite in India.
And I now leave you in the capable hands
of Stuart Edwards our new Geomatics Chair. I
have no doubt he has great ideas for
Geomatics. Over to you Stuart.

Introducing Stuart
Thanks Ruth and my first action is to express
the sincere thanks of the Geomatics
Professional Group for your unrelenting
commitment and dedication over the past
three years. I would also like to add my
personal thanks to you for agreeing to stay on
in post for the past six months whilst I dealt
with some large work related milestones.
So, just a very few words about Stuart
Edwards. Born 1962 and spent my formative
years growing up in rural Shropshire. In 1982 I
went to Swansea University to study physical
geography but following an in-sessional course
in surveying I saw the light and switched to
surveying and geography. Following graduation
in 1985, I worked briefly for the oil industry
before joining what was then the National Coal
Board as a graduate surveyor where I spent
around ten years working as a professional land
surveyor, literally at the 'coal face'.
In 1994 I joined the Department of
Surveying, now the School of Civil Engineering
and Geosciences, at Newcastle University where
I have lectured in the vast majority of Geomatics
related subjects. Now a Senior lecturer in
Geomatics, I split my time between teaching,
GNSS focused research applications and
atmospheric modelling, continuing professional
development (CPD) and strategic undergraduate
programme development and management.
Outside university life my main interests are
not dissimilar to Ruth's in that they generally
involve getting outdoors and walking up steep
hills/mountains at home and abroad, although
I shy away from actually 'hugging' the trig
pillars that I visit! In the past year I have also
taken up growing my own vegetables but
perhaps more of that another time.
Following in Ruth's footsteps is going to be
challenging but I hope that I'm able to serve
members’ needs and raise the profile of
Geomatics both within and outwith the RICS
even further during my term in office.
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Undercurrents

Exhibitions: fun and rude
By Malcolm Draper

There’s been plenty
to keep the
inquisitive occupied
this summer but
could solar panels
be the answer to
the problems of our
roads?

T

his summer has seen several brilliant art
exhibitions in London. The Royal Academy’s
Summer Exhibition is always worthwhile,
not least for the regular fun element and the
fact that many pictures are available as
affordable prints. The fun element this year was
in abundance with a giant “King Kong” gorilla
made out of coat-hangars welded together. I
cannot think of a better use for those cheap
wire hangars beloved of dry cleaners and those
who’ve had their car radio aerials snapped.
The exhibition also includes architectural
models and drawings and I was very attracted
to one free-hand drawing by Lord Foster
himself that stood out from across the gallery.
They really were superb with every line
beautifully drawn.
Rude Brittania at the Tate Britain is also
great fun. This traces Britain’s history of
lampooning and satirical cartooning over 300
years or more through comic art, some of it
very rude indeed. Many well-known
cartoonists works were on display including
Hogarth and his grim drawings of 18th century
London and the depravities of drink (the
editor says they reminded him of Stevenage
High Street on a Friday night) together with
Gillray and his grotesque drawings of the then
Prince of Wales and a woman’s mouth

Noon Gun Fun

demonstrating the wonders of French
dentistry. More recent favourites included a
Spitting Image Mrs T and works by Steadman,
Scarfe, etc plus excerpts from that uproariously
bawdy Geordie comic Viz whose Roger Mellie,
the Man on the Telly, has added his comments
around the various displays. There are also
several collations or static displays that you
could loosely call sculpture.
One of my favourite cartoonists was Heath
Robinson whose work concentrated on
extraordinary machines to solve contemporary
problems. His cartoon from the First World
War on how to deal with the “Zeppelin
Menace” is only equalled by another from the
Second World War showing suggestions for
camouflaging military equipment. Hilarious.
But for sheer British comic lunacy you do have
to go a long way to beat a short video titled
“Man dancing in a cheap gorilla suit” (you
can watch it whilst sitting on a giant black
banana). Entirely silent, the bloke leaps up and
down in the suit and gradually it discharges
the pieces of screwed up newspaper used for
stuffing it until the whole edifice falls down
around his ankles. Mad, but brilliant.
The Tate Britain also has a rather good
restaurant (Rex Whistler’s). The room is
decorated all around with a greenish mural
painted by Rex Whistler in the 1920s depicting
rural scenes. Whistler took so long at the task
that the gallery sacked him before he could
finish, which is why one side of the room has
fewer people in the countryside than the other!

Sunny side of the street

I was surprised to discover that the island of Malta still retains that
excellent tradition from days of Empire of firing the noon-day gun. In
this case it’s a whacking great ancient canon that looks like it might
have seen service at the Battle of Trafalgar. Well done plucky Malta.
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I’m a bit of a sucker for technology. I love the
iPhone and other gismos. But occasionally you
see something that you really do say, Wow!
Why didn’t they think of that before, or
better, why don’t they get on and do that?
This was how I felt when someone sent me a
link to a short video on a small US company
called Solar Roadways (http://www.consciousmedianetwork.com/video/2010/ 061810.htm).
What they propose is both mind blowing and
a serious challenge to the dominance of big
messy oil.
By using hardened solar panels embedded
with LEDs and sensors, the founder Scott
Brusaw wants to replace asphalt on roads with
the panels. Mad? Impossible? Scott is
convinced the basic technology is already

Undercurrents
here. But it’s the benefits that are astounding.
Using solar panels of 15% efficiency – current
technology – if the whole US road system
was replaced with panels it would generate
three times more electricity than the country
presently uses. There are more benefits. The
roadway system could carry cable tv, phone
lines and of course electricity. By embedding
LEDs in the panels signs and notices could be
transmitted to drivers eliminating those
unsightly and in the UK incessant and
growing, road signs. A contact strip either side
of the road or on lane edges could instantly
send a warning to a sleepy or inattentive
driver. Is this a viable idea?

Skeleton staff
Former students and teachers of UCL will recall
the University’s founder Jeremy Bentham, a
remarkable man whose legacy lingers if for no
other reason than he bequeathed his body, or
rather skeleton, to the University where it
continues to be displayed fully dressed with
floppy hat. Undercurrents was reminded
recently of a great tradition that ran for years
after Bentham’s death when University Council
meetings took place in the same room as that
where his skeleton was displayed. The meeting’s
minutes always recorded his name and after it,
“present but not voting”.

some. However, our Overcurrents man, Nick Day
is not impressed. When we sent him the image
he harrumphed and referred us to his own
column not so long ago. So if you’re interested,
do look up GW Overcurrents July/August 2006
(“That old time Bama Lama Loo!”) wherein Nick
reflects on “Camelboys and Indians”.
Nick has also copied me in on a selection of
his fabulous photos of bridges from around the
world. Some of them you will have seen in his
columns over the years and they really are, quite
often, special, capturing them from unusual
angles. But Nick tells me his next photographic
project is “Toilets of the World”. Hmm, not sure
on that one Nick; perhaps we should try and
introduce you to Lucinda Lambton next time
you’re in London. Lucinda presented a great
series of programmes some years ago on the
history of toilets, dwelling long on the man who
really made the difference to modern flushing,
the aptly named Thomas Crapper, who tested the
mechanism by depositing 5lbs of Cox’s Pippins.

Could solar panels help
eliminate sign congestion?

Flying for the green and inquisitive
Ever wondered what the various parts
are of an airliner? Well the South
African airline Kulula has helpfully
labelled all the key parts and added a
few comments along the way. I just love it.
The same airline reportedly has a

All the threes

David Powell has been touring America and
has sent a rather interesting example of the
US’s small towns’ and settlements’ obsession
with announcing their height above sea level.
This one from Kingman in Arizona nicely
shows the dual use of the Imperial and metric
system – a use many Brit surveyors who cut
their teeth before metrication will be familiar
with. I do wonder however if they had to
move the staff (or GPS) around a bit to find
that sweet spot where all the lemons came up?

Camels in Surveying?

David has also sent in this pic of cowboys using
camels, an application that may be news to

nice line in intercom announcements to
passengers. A flight attendant's comment on
a less than perfect landing: "We ask you to
please remain seated as Captain Kangaroo
bounces us to the terminal.

Fairey / Clyde Reunion
The annual reunion of former employees of
Fairey Surveys and Clyde Surveys took place
this year on July 30th at White Waltham
Cricket Club near Maidenhead. This year’s
event marked Roy MacDonald’s 90th birthday.
Mac’s career started on Bomber Command
sorties in the Second World War. After
hostilities he had a spell at Ordnance Survey
and then many years with Fairey and Clyde,
where he started as a surveyor and ended up
as “king” of repro. Any ex-Faireys who would
like to come to next year’s reunion should
contact John Tompkins:
j.tompkins@btinternet.com

September / October 2010

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
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Lasers

Life begins at fifty for the laser
The little red dot
(occasionally
green!) has been
with us for 50
years. From humble
pipelaying, the
laser has become
an integral part of
survey’s daily kit as
well as at the heart
of high precision
rapid measurement
systems like lidar.

T

he fine visible line emitted by lasers has
now been used for around 40 years to set
out alignments on construction sites
around the world.
On larger projects, they have, for example,
been used to guide tunnel boring machines
for city metro systems and mainline rail
tunnels and for laying concrete pipes such as
the massive 4m diameter pipes that now
convey water on Libya's Great Man-made
River Project. On smaller sites, alignment
lasers continue to be used to set out
drainage runs whilst rotating lasers are used
to mark site datums for foundations, floors
and suspended ceilings.
Soon after they were invented, lasers were
used for metrology using laser interferometers
in the laboratory. But it has only been in the
past 25 years that lasers have become central
to the work of survey data gatherers.
The Wild DI3000, launched back in the
1980s, was one of the first laser EDMs to use
reflectorless measurement. By the early
1990s, reflectorless lasers were appearing in
total stations and the now ubiquitous
handheld Disto revolutionised internal
building surveying.
Left: the Wild DI3000 was
the first laser-based EDM.
Below left: pipelaying
was one of the first
applications in
construction for the laser.
Below: grade and level
controls are now supplied
by lasers across
construction activities.
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Laser technology is now routinely used in
total stations for reflectorless measurement
and for mass point cloud data capture in aerial
and terrestrial scanners.
But the scanning revolution has also
changed the way in which surveyors manage
data. Traditionally, we laboriously selected
the minimum number of points that we
needed to survey and then observed their
position. With laser scanning we now scan
the position of everything that is visible from
the instrument including static and moving
obstructions - all potentially at very high
resolution. This vast quantity of data is then
interpreted back in the office. Although the
laser is at the heart of these scanners, it
would be impossible to manage these vast
datasets without parallel strides in the
development of computer hardware and
software that has helped with the massive
filtering and interpretation task.

Next steps
On the laser’s fiftieth birthday, physicists assert
that the discovery’s usefulness has much further
to go, despite already underpinning some of
the last half century’s most disruptive
technologies (not least, the optical fibres which
make today’s high speed internet possible).
The Institute of Physics (IOP), the
Engineering and Physical Science Research
Council (EPSRC) and the Science and
Technology Facilities Council (STFC) are using
the laser’s fiftieth birthday as an opportunity
to highlight how ubiquitous this fundamental
physics discovery has become and its potential
for future applications. We can now find lasers
in every industry from manufacturing, retail
and medicine to entertainment and
communications. Lasers are also being
developed for much more, such as
personalised medical treatment and the
production of virtually infinite, clean energy
from nuclear fusion.
With laser sales around the world
amounting to approximately £5 billion
annually, we have come a long way in the half
century since the creation of the first ruby
laser by Theodore Maiman at Hughes Research
Laboratories in California – which, at the time,
experts presciently referred to as a ‘solution
looking for a problem’.
A packet of Wrigley’s chewing gum became
the first ever product to be purchased using a
laser barcode reader in 1974 and in 1982, Billy
Joel’s 52nd Street became the first album to
be etched onto a compact disc for CD players’
lasers to read.

Lasers
Not satisfied however with giving birth to
the CD and DVD industry, nor revolutionising
our supermarket shop, lasers have also
become integral in even more impactful ways.
Laser beams have become the channel for all
optical fibre-based communications.
The last 50 years have, arguably, been more
altered by the discovery of the laser than any
other discovery and, as today’s laser physicists
are keen to stress, the next half century is set
to be just as affected by the uses of laser as
the last.
Lasers will help humankind out of its energy
quandary – either by directing renewable
energies towards greater efficiencies by, for
example, detecting changes in the wind to
ensure wind turbines are in the most efficient
position or, as part of the world’s most
powerful laser facility, HiPER, to demonstrate
the feasibility of laser driven fusion as a future
clean and affordable energy source.
In medicine, dyes are being used alongside
lasers to identify misbehaving molecules
personal to any individual’s ailment, which will
give doctors the information required to create
individual medicines that meet each patient’s
needs.
And lasers are also being used by the
pioneers on the frontiers of human
knowledge to try and detect gravitational
waves, to create star-like conditions on Earth,
and to make desk-size particle accelerators.
These mini versions of the Large Hadron
Collider at CERN could be coming to a toy
store near you!
The UK is host to two major laser research
facilities. The Vulcan laser at the Rutherford
Appleton Laboratory in Oxfordshire is one of
the highest intensity lasers in the world and
gives UK and international researchers access
to the best facilities available in the field. The
UK’s highest power fibre laser – with an
output of 8 kilowatts – is at EPSRC’s
Innovative Manufacturing Research Centre at
Cranfield University.
So, what about the future for laser
technology in surveying? David Price, Leica
Geosystems managing director in the UK and
Ireland confirms that lasers are at the heart of

his company’s business and a focus for
research and development. Over the next few
years he says we can look forward to “smaller
more symmetric beam shapes, higher energy
efficiency and less heat generation, which will
ultimately bring better accuracy and more
applications to the market.”

Right: Leica’s Disto was a game-changer. Early
models bore some resemblance to a house brick
but the latest range is small and sleek.

Below: This Stolz high-precision tunnel laser
was one of two supplied by Hall & Watts at a
cost of £12,000 for the Channel Tunnel.

Lasers have been helping
construction machines dig
or stay on grade since at
least the 1990s.

What is a laser?

LASER stands for Light Amplification by Stimulated Emission of Radiation. A laser light source
emits light of identical frequency, phase and polarisation - a beam of high spectral purity.
Imagine a tube, surrounded by reflective material, with a mirror at one end and a semi
transparent mirror at the other end. Light can bounce between the mirrors and some can escape
through the semi-transparent mirror to form the beam. Inside the tube is the ‘gain material’,
which may be solid, liquid or gas. The gain material has the property that it can amplify the light
as it is reflected through the material many times. The energy for the amplification comes from
an electrical current or light of a different wavelength – a process known as ‘pumping’.

Above: the latest Leica Disto, the D2.

The laser output may be ‘continuous wave’ which has constant amplitude or ‘pulsed’, in which
case there will be pulses of higher peak power. Continuous wave lasers are generated using a
steady pump source. Pulses can be produced by pulsed pumping or by Q-switching or
Modelocking. Source: Wikipedia
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3D City Models

Virtual 3D City Models –
satisfaction through sustainability
Left: Image © The Centre for GIS (CGIS) - State of Qatar

Photorealistic threedimensional city
models are
omnipresent these
days, not only in the
world of geomatics
but also in nearly
any household,
thanks to Google
Earth and Bing
Maps. But is it only
the good looks that
count? Kilian Ulm
is convinced that
there is more than
just beauty in 3D
city models.

W

hen the first large 3D city models
were created commercially around
turn of the millennium, production
tools were limited, smooth work-flows not yet
established and there were no standard 3D
formats. This made the management of 3D city
models in a relational database nearly
impossible, or at least costly. During the past
eight years, COWI has invested in its 3D
solutions and set up an efficient workflow to
produce large 3D city models cost-efficiently –
not only the pretty ones like Munich 3D for
Google Earth, but also GIS-suitable 3D models
for management in a relational database. It is
this that makes a 3D model sustainable.

Why 3D?
It is not just fun to fly around in a highresolution 3D scene as if in a computer game
– there is also a clear and undisputable benefit
from 3D. Our world is three-dimensional and
most people are not used to orientating
themselves on a 2D map. In this article we
want to focus not only on these visual aspects,
but also highlight key aspects of 3D city
models and relevant applications.

The birth of a sophisticated
production workflow

Below: West Bay
development, Doha.
© The Centre for GIS (CGIS) - State
of Qatar

A major challenge in 3D city modelling is the
wide range of very specific requirements, which
are needed by various clients in different
markets. Typical aspects are the geometric levelof-detail (LoD) and the texture quality. LoD is the
measure of geometric complexity and texture is
the photograph that is mapped onto a virtual
building wall to increase the level of photoreality. To perform noise propagation, a simple
non-textured block model with flat roofs (LoD 1)
may be good enough, but for use in the analysis
of potential for solar energy generation, the

block model, LoD 1, may not be sufficient and
more geometric details like roof structures or
even dormer windows have to be modelled
using the next level-of-detail, LoD 2.
For any applications where the visual
appearance is crucial, facade texturing has to
be applied, such as for the automotive market
where, besides the large 3D city models,
photo-realistic 3D landmarks are also
requested. And then some applications impose
other demands on the system designer: for
example, car navigation systems also have to
take into account the demand for large
amounts of data to be used in a low
performance device mounted in a car, and
web-based 3D visualisation demands data that
can be streamed over the Internet to a
standard computer using standard bandwidth.
COWI is addressing these challenges by
developing its own production and QC tools,
which makes them independent of the
constraints of commercial software products as
well as flexible in developing new functionalities
for special customer requirements to create
unique 3D city models. Typically, 3D realitybased city models are generated using stereo
aerial images and 3D feature extraction
(photogrammetry). But already the integration
of cadastral 2D building foot-prints to the
photogrammetrically derived 3D model requires
very specific tools, also because these footprints
differ from country to country. Furthermore the
3D city model needs to comply with various
quality requirements and each client applies
different tests to fulfil his needs.

Oblique aerial images
- automatic texturing
Leaving the creation of the 3D geometry, we
need to focus on an important aspect of a
visual 3D model: the texturing. COWI started
gaining experience with oblique aerial images
long before its breakthrough in Microsoft Bing
Maps. As a result, we have been operating our
own oblique systems for more than a decade
and offer oblique aerial images for web-based
map solutions and the automatic texturing of
3D city models such as those used in our 3D
model for Munich in Google Earth. The
acquisition of such oblique images is offered as
a service and the unlimited ownership of the
oblique images are transferred to the client.

Mobile Mapping System – adding façade
details
In recent years, the demand has been to
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3D City Models
improve the geometric level-of-detail of 3D
facades. COWI now operates its own Mobile
Mapping System to acquire terrestrial, highresolution 360° images and laser-scanner
data during an efficient car-based survey. This
data is used for adding façade details to 3D
city models, as with a project for the
Principality of Monaco, where detailed
facades including balconies and stairs were
requested. Mobile mapping data is also
applied for cost-efficient and safe data
registration for road management systems
and the documentation and identification of
assets for asset management.

Applications – more than mode
The major application of virtual 3D city
models can be found in urban planning and
web-based 3D visualisations for city
marketing and tourism. In urban planning the
main goal is to communicate planning
projects to the public or decision makers and
therefore to make them happen. When
marketing a city through a web-visualisation
the objective is to reach the Internet users
and attract them as potential tourists and
visitors. For both applications, visually
appealing 3D city models are needed; simply
because it is a matter of communicating
visions, ambiances and experiences. Whilst
these models may be visually appealing, we
must keep in mind the long-term value that a
3D model may have, when it is created
intelligently from the very beginning.
The key words are: data model and
topology. A 3D model may look nice in a
visualisation, but may be absolutely useless in
a GIS if it only consists of polygons and
texture files, and no topology was followed
during the model production. In simple words,
topology means that a polygon on the roof of
the building knows that it belongs to a roof
and also knows to which specific building that
roof belongs, for example by using a unique
identifier (ID). The data model must be welldefined and set the basic rules for the
topology of the city model.
Furthermore, by using 2D cadastral
footprints, a 3D model fits to the official 2D
data and is consistent with it. This simplifies
the update of such datasets. The unique
identifier from the cadastre is used to give
the entire 3D building its unique ID and
thereby a building-related dataset is created.
Topology also allows calculation of geometric
attributes like volumes or average roof
inclination on a per building basis and
therefore facilitates the use in a GIS.
A 3D model may become a one-way street
if the production is not well thought through.
You can always improve a GIS-suitable 3D city
model and make it pretty for a visualisation by
adding textures, but you will never be able to
re-engineer a massive collection of polygons
and textures, which may look nice in a
presentation, into a topologically correct 3D

Right: view of the city
of Geneva in
Switzerland.
© République et
canton de Genève /
SEMO - hepia HESSO

model suitable for a GIS. Unfortunately, this
has been the case with some city models that
were produced during the pioneering days at
the beginning of the millennium, when there
was not only a lack of experience, but also a
lack of software that was actually able to
handle large 3D city models. The consequence
is that there may be 3D models around in CAD
formats like DXF, but re-engineering them to a
GIS-suitable format like ESRI geodatabase is
likely to be more expensive than capturing the
whole data again and making it topologically
consistent from the (second) beginning.
Being able to use 3D models in a GIS is
very much linked to storing them in a
relational database and therefore supporting
the sustainability of such data. This brings us
to another key aspect: Standard formats such
as CityGML.

CityGML
CityGML is accepted by the Open Geospatial
Consortium (OGC) as a standard format for
3D city models. It facilitates the exchange of
3D data and supports the sustainability and
interoperability of 3D city models. A
significant open source movement behind
CityGML provides software solutions to view
data in CityGML as well as store city models in
a relational database. More information can
be received on www.citygml.org.

Return on Investment
There are many ways to get a return on
investment for the creation of a 3D city model,
but let’s focus first on the investment, and at
this point there is some clear advice: share the
investments. Assuming a municipality as a
typical public client, there is always more than
one department within the municipality that
would benefit from 3D data. Therefore it is
important that the survey department
exchanges with the planning department, the
GIS department, the police, the fire department
etc. to define the different needs and to
perform a common cost-benefit analysis.

‘‘

A 3D model
may look nice in
a visualisation,
but may be
absolutely useless
in a GIS. . .

’’

Typical RoI’s are:
• Licensing. The increase of earnings through
licensing of 3D data and down-streamproducts like solar potential maps to
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various end clients. Other important clients
are architects, yellow pages,
telecommunications, energy suppliers etc.
• Project Communication. The successful
acceptance of major development projects
through project visualisation help to avoid
monetary loss through project delays.
Furthermore, such visualisations help to
virtually assess projects and identify
planning errors at an early stage to avoid
costly corrections in the construction phase.
• Virtual site visits. Project sites can be
virtually inspected through real-time 3D flythroughs, which help to avoid timeconsuming and costly project site visits.
• Return through tourism. Through a webbased visualisation any Internet user
becomes a potential tourist and therefore
may invest in the region.

‘‘

A significant
open source
movement behind
CityGML provides
software solutions
to view data in
CityGML. . .

’’
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Focus on the topology
Long-term experience and know-how as well
as semi-automatic production workflows allow
the making of 3D city models in a costefficient way. It is key to understand that
different applications request different 3D city
models and therefore when talking about 3D
data, nearly any user has a different
expectation and image in their mind.
Nowadays it is crucial, that a 3D city model
fulfils the requirements of various applications
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to reduce the investment and increase the
return. This can only be facilitated by focusing
from the beginning on topologically correct
and sustainable 3D city models. These are
suitable for GIS and can be managed in a
relational database through user-friendly
interfaces provided by GIS providers (e.g.
ESRI). It is always possible to improve and
beautify a topologically correct 3D model, but
nearly impossible to re-engineer an intelligent
structure from a dazzling 3D beauty. Follow
the road to satisfaction!
About the author
Kilian Ulm has long-term
experience in 3D city
modelling and
visualisation. Before
joining COWI as a sales
manager for geodata in
2008, he was a sales &
marketing manager at
Cyber-City, a spin-off
company of the ETH
Zurich University that specialised in 3D city
modelling. Kilian is and was involved in many
international 3D projects like the 3D models
of Zurich, Monaco, Geneva and Doha as well
as Hamburg, London, Zurich International
Airport etc.

ISPRS Symposium

ISPRS Commission V Symposium
The 2010 ISPRS
Commission V
Symposium was held
in Newcastle upon
Tyne, UK, from the
22nd to the 24th
June. The committee,
led by Prof. Jon Mills
organised a worldclass symposium,
attended by 230
participants from 34
different countries
around the world,
reports Ida
Jazayeri from The
University of
Melbourne,
Australia.

T

he Symposium was officially opened by the
Honourable Lord Mayor of Newcastle, and
the Vice-Chancellor of Newcastle
University, at the Newcastle Civic Centre. This
was a wonderful way to start proceedings,
where the delegates were given the opportunity
to reconnect with old colleagues and meet new
friends over drinks and canapés.
In his opening keynote, Prof Clive Fraser
from The University of Melbourne, Australia,
reviewed developments in close-range
photogrammetry over the past 25 years and
discussed the ‘unfinished journey’ towards the
goal of full automation. Clive’s presentation
was an insightful and engaging start to the
Symposium, tracing along the main
development route, which has been heavily
influenced by requirements for metric quality.
He considered just where the journey might
lead from the current state of the art in
image-based 3D measurement, giving a
glimpse of what the future may hold for fully
automatic close-range photogrammetry.
The closing keynote from Jean-Angelo
Beraldin of the National Research Council
Institute for Information Technology in Canada,
was entitled “Cooperation, the key to success:
people and technology make the difference”.
This was an effective conclusion to the
Symposium as Jean-Angelo discussed how we
can all foster innovation and make a difference
through co-operation and openness.
A total of 125 presentations were made,

Left: Ida Jazayeri
enjoys a glass of
Newcastle’s finest
with, left, Christos
Stamatopoulos,
The University of
Melbourne and
right, Fabrizio
Girardi University
of Bologna.

Right: the
conference
dinner was
another
opportunity for
students to mix
and mingle with
leading experts
and academics.

focusing on the advancement of new and
integrated imaging sensor technologies, the
processing and modelling of two and three
dimensional image data, and the analysis of
derived information in support of best-practice
applications in a broad range of disciplines.
In addition to the core symposium
programme, two one-day workshops –
“Heritage 3-D” and “Close-range sensors and
technologies” – were available to delegates
wishing to attend tutorials to learn about new
techniques in various aspects of close-range
image measurement or to brush up on
forgotten knowledge ahead of the main
Symposium itself. The workshops were
coordinated by Dr Fabio Remondino (FBK
Trento, Italy), and presented by leading
scientists from across Commission V Working
Groups. The feedback indicated an excellent
programme that was well organized, providing
invaluable knowledge for attendees.
The Student Consortium, led by Matthias
Kunz, organized a very successful barbeque in
the gardens of the University. Definitely one of
the highlights of the programme, it was a
great opportunity for students from around
the world to meet and mingle.
The conference dinner was held at the
recently refurbished Great North Museum,
Hancock. This was a lovely evening, where the
delegates enjoyed a three-course dinner, folk
dance, and were able to peruse through the
fascinating exhibits, including a large-scale,
interactive model of Hadrian’s Wall, a
planetarium and a life-size T-Rex Dinosaur. A
screening of the 2010 World Cup was also
much appreciated by the many anxious
German and Australian delegates.
Newcastle upon Tyne was a delightful
location for the Symposium. The people most
definitely lived up to their world-renowned
reputation of warmth and hospitality. We were
also blessed with warm sunny days for the
whole duration of the event. For those of us
who stayed at the Castle Leazes accommodation, it was a lovely walk through the
botanical gardens each morning, on our way to
St James’ Park, sometimes even crossing paths
with cows grazing in the fields. St James’ Park,
home of Newcastle United, was an ideal venue,
not only because the 2010 World Cup was
running concurrently with our event, but also
for its facilities and its location, being spatially
situated adjacent to Science Central, a 24-acre
development in the heart of the city centre.
The 2010 ISPRS Commission V Symposium
was a vibrant and enjoyable meeting, a tribute
to the commendable organizing committee,
led by Prof. Jon Mills, which has ensured the
continued success of ISPRS Commission V.
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Dimensional control

Dimensional Control for
Wave Hub Cable Layer
by Ben Bennett

Digital Surveys, a geospatial and laser-scanning
firm based in North East England, has just
returned from Kristiansund, Norway after a
scanning commission that formed part of the
prestigious Wave Hub Development. The project
also provided the client with additional
deliverables of as-built data. Ben Bennett
takes up the story.
Above: Chartered from the
Finnish Government, The
Naudica is normally an icebreaker but is spending the
summer cable laying.

C

TC marine of Darlington (part of the Trico
Group) were awarded the contract to
provide installation and trenching services
for the Wave Hub. The project involves using
CTC Marine’s 2000 ton carousel lay system and
T2 trencher to install the 25km subsea power
cable, the wave hub and its 300m connection
tails. The subsea power cable is then connected
to the wave hub, which allows developers of
wave energy converters (WECs) to plug into the
national grid and so conduct full scale trials of
their devices.

From icebreaker to cable layer

Below: Scanned image of
the Naudica’s deck also
provided client with a
current “as-built” record.
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CTC marine operate their own fleet of vessels
but due to a high workload they chartered the
Nordica from the Finnish Government for this
project. The Nordica is an ice-breaking ship in
winter but also functions as an offshore
support vessel during the summer months.
To equip the Nordica for the project, the
CTC Marine carousel cable-laying system had
to be attached to the ship’s deck. The
carousel, which weighs approximately 50 tons
and is capable of carrying 2000 tons of cable,
needed to be precisely positioned on the ship’s
deck on a fabricated reinforced grillage.
Digital Surveys, who have worked with
CTC on numerous similar projects, were
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asked to carry out an initial as-built laser-scan
survey of the ship to allow CTC engineers to
design the grillage shims and enable precise
positioning of the grillage to the deck.
Traditionally this survey would have been
carried out with a digital level and have
consisted of basic points taken where the
grillage would sit. It was decided that far
more detail could be captured using laserscanning technology.

Flying Baggage
Digital Surveys opted to use their ScanStation
2 for the project. They have since invested in a
phase-based solution but, although the
ScanStation is slower, it produces very clean
data and is a very versatile instrument.
The logistics of flying the equipment out to
Norway were the hardest part of the project.
Even though protected by a heavy-duty flight
case, it did not instil much confidence for the
survey team to watch over-zealous baggage
handlers throwing bags off the plane. There
was a collective sigh of relief all around when
the instrument was opened undamaged and
fired up on the ship!

Collecting data
The team had hoped that the deck of the ship
would be clear of obstructions, but
unfortunately a lot of welding and
maintenance work was going on, which had
to be worked around. It was decided to scan
the centre of the deck where the grillage
would sit first and then, if time allowed, pick
up any additional detail later. Scanning was
carried out at a density of 10mm at 25m
range. As the ship was in the water it was
decided to switch off the Scan Station’s dualaxis compensator. The compensator is used to
adjust for any small movements off vertical,
making it a very accurate survey tool but if it
is moved too far off level it kills the scanning
process. As the ship was sitting in water and

Dimensional control
had a large crane operating on deck,
it was obvious there would be some
motion. By scanning without the
compensator on, the instrument
would move with the ship and also
have the added bonus of scanning at
a faster speed.
As there would be plenty of
overlap between scans, it was
decided to use cloud-to-cloud
registration, thus speeding up the
data capture process. In all, six 360°
scans with colour images were taken
in approximately five hours onboard,
giving a very good coverage of the
whole deck.

Extracting information
The scan data was cleaned and registered
using Leica’s Cyclone 7 software. The main
deliverable required by the client was a grid
of levels across the ship’s deck. To achieve
this, the point cloud was first opened up in
AutoCAD using Leica Cloudworx 4.1 plug-in.
The deck needed to be levelled first to take
into account the declivity of the ship sitting
in the water. This was done by drawing a
horizontal and a vertical line across the deck,
intersecting on the centre line of the ship.
As-built plans were then imported and
overlaid and aligned so that the origin of the
scan data could be set to the ship’s datum and
the intersection of the polylines that had been
drawn.
The two intersecting polylines created in
AutoCAD were then exported using the
Cyclone Object Exchange (COE) plug-in back
to Cyclone. These polylines could now be used
to create a new coordinate system in Cyclone,
setting the origin in Cyclone to the datum of
the ship.
Once the coordinate system was set, all
the unwanted information on the deck was
stripped away giving a relatively smooth
surface. Cyclone’s mesh option was then

used to create a TIN mesh of the deck. From
this, a grid of vertices was generated at 0.8m
intervals – the same spacing as the deck
markings.
This grid of points could then be exported
as a .DXF file back into AutoCAD and overlaid
on the existing design plans. The design plans
were also updated to more accurately reflect
the as-built conditions of the ship, as a
number of vents and hatches were not shown
in their actual locations.

The client interface
Digital were keen to present the results of the
project to CTC and show them some of the
additional deliverables that had been
generated from the laser-scan data.
One of the real benefits of laser scanning
to surveyors, is the additional information that
can be offered to the client, bringing added
value to a project.
As 360° images and scans had been
taken at each set-up, it made sense to
generate a “TruView” of the project.
TruView is the Leica collaborative, online
system for viewing, measuring and markingup scan data. Requiring just a simple

Above: TIN mesh of the
deck in Cyclone with a
sample grid generated at
0.8m intervals.

‘‘

One of the real
benefits of laser
scanning to
surveyors, is the
additional
information that
can be offered to
the client. . .

’’

The Wave Hub Project
The Wave Hub is a groundbreaking renewable energy project to create the UK’s
first offshore facility to demonstrate the operation of arrays of wave energy
generation devices. The project is funded by the European Regional Development
Fund and the South West Regional Development Authority. It will provide a testbed
for many different devices that are being developed in the UK and elsewhere to
generate electricity from the power of the waves. After the devices have been
tested as prototypes elsewhere, the Wave Hub will provide an area of sea with
power grid connection and planning consent where arrays of devices can be
operated over several years.
Power will pass via 11kV cables from the wave energy conversion arrays to a
subsea cable termination and distribution unit and thence via a 24kV cable to a
substation on shore. The Nordica is currently (12th August) laying the 24kV cable
but the initial floating out of cable from the Nordica to shore ran into problems
when some cable floatation bags deflated. After laying the cable, Nordica will
lower the cable termination and distribution unit to the sea floor which will then
undergo a testing programme.
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back to the ship. Using this system they were
able to identify a number of penetrations and
protrusions on the deck that they hadn’t
known about. If these had not been identified
during the design phase it could have
significantly slowed down mobilisation of the
vessel.

The client’s viewpoint
Sam Taylor, an engineer at CTC, commented:
“It is the first time that CTC Marine has used
a 3D scan for this type of work, opting for
traditional survey methods in the past, but
because of the amount of useful data
retrieved, CTC is considering scanning more
vessels using 3D laser scanning to create a
library of information that will aid future
projects.”
The point cloud data was also made
available to CTC and they were set-up with a
demonstration of CloudWorx. With time,
hopefully they will gain more confidence and
introduce laser scanning into their current
workflows.

Renewable future
Above: A total of six 360° scans were necessary to capture the ship’s deck.

‘‘

. . . the offshore
renewable energy
sector is certainly
looking like a
growth area for
dimensional
control. . .

’’
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download from the Internet, it puts the user
in the scanner location and allows full view
of all the captured information. The
advantage of this is that you don’t need an
expensive plug-in (it is free for users) and
you don’t have to be an expert in CAD to
view the results.
Previously CTC would take photos to
document a new vessel. Although a valuable
reference they don’t give the immersive
feeling, that TruView provides, of actually
being on the ship and seeing areas in
relationship to each other. If there was an area
of the deck that was not documented, a
surveyor would have to be flown out to the
vessel, which could be anywhere in the world,
just to check a few measurements. Using
TruView, CTC were able to virtually inspect the
deck without the need for any additional trips
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In the future, the offshore renewable energy
sector is certainly looking like a growth area
for dimensional control using 3D laser
scanning. Digital Surveys have recently carried
out scans of wind farm platforms in Denmark
and have been commissioned for similar
projects in Holland and Sweden. From
providing accurate as-built plans and models
to the final QA in fabrication, many engineers
and contractors are finally embracing laserscanning technology and the benefits which it
brings.
About the author:
Ben Bennett is the 3D Survey Manager at
Digital Surveys specialising in laser scanning,
3d modelling and visualisation. He has been
with the company for two years following a
career in IT, web and multimedia. Ben is
currently developing the laser-scanning side of
the business with an emphasis on improved
workflows for scan to Revit and as-built
modelling.
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Interview

Crosstalk
– Professor Paul Cross talks to GW about
Geodesy, Academia and Life after Geomatics
After a life in academia Paul Cross talks to Richard Groom
about his formative experiences, his achievements and
disappointments, the risks of predicting, what he thinks of
today’s students and ponders whether Galileo is really
necessary.
You are retiring after 43 years in university
research and teaching. It all started when you
graduated with a BSc in Civil Engineering from
University of Nottingham in 1967. A wide field,
so what motivated you to decide to study for a
PhD in Geodesy?

‘‘

. . . had it not
been for Vidal
Ashkenazi I
would, on
graduation, have
taken the junior
engineer post that
I was offered by
Taylor Woodrow. . .

’’

I went to university not really knowing what I
wanted to do. Civil engineering felt right as I
enjoyed mathematics and physics but I felt I
wanted to do something practical and
something that would get me outdoors. I
don’t think I’d ever heard of surveying – let
alone geodesy! I just thought civil engineering
was about building bridges and dams!
I suspect that, once at university, what
attracted me to surveying was the fact that it
involves such a logical application of
mathematics and physics. At that time (early
sixties) the rest of civil engineering was highly
empirical, with lots of the design procedures
being based on extrapolations from
experiments rather than fundamental scientific
principles – at least that’s how it seemed to me.
However, what really got me into doing a
PhD in geodesy was an inspirational and
charismatic teacher called Vidal Ashkenazi –
someone who will be very well-known to your
readers. He truly made the subject come alive
for me and his ideas sparked my imagination. I
consider myself both privileged and extremely
lucky to have been an undergraduate at
Nottingham when he arrived there and to
have had him as my tutor. There is no doubt
at all in my mind that had it not been for
Vidal Ashkenazi I would, on graduation, have
taken the junior engineer post that I was
offered by Taylor Woodrow and I would most
certainly not have done a PhD and become an
academic. I owe everything I have achieved to
his vision and to his faith in me at that time.
After gaining your doctorate you worked at the
Universities of Nairobi, UEL, Stuttgart and
Newcastle upon Tyne, before joining UCL in 1997.
Is there any one period that stands out for you as
particularly satisfying or enjoyable?
They all stand out for me – each with its
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own special place in my memory – not least
because of the many people that I met and
worked with, and the many different ways in
which they influenced me, and the direction in
which my career went. If I had to characterise
my experiences I would say that in Nairobi I
grew up as a person (I was only twenty three
when I went there as a lecturer) and gained
the confidence to teach large groups of
students. I also had the pleasure of interacting
with students who realised how hugely
privileged they were to be at university and
who were desperate to learn.
At UEL (or NELP as it was then) I learnt
about surveying in its widest sense. Before
then I really didn’t know any more than just
geodesy and engineering surveying – my
knowledge really was incredibly limited. UEL
opened my eyes to the breadth of the subject
and gave me access to the major industrial
players and some key mapping agencies. It
was there that my interest in hydrographic
surveying developed and where I learnt to
write practically useful geomatics software.
UEL also gave me access to the RICS, which
was massively important to me as an academic
with no real practical experience.
Stuttgart was a much needed sabbatical for
me. I was able to re-evaluate what I was doing
and it was there that my interest in GPS
developed. I will forever be grateful to Professor
Erik Grafarend for encouraging me to apply for
a Von Humboldt scholarship and to the
foundation for the support it gave me and my
family during the year we spent in Germany. At
Newcastle my research really got going. I was
incredibly proud to be the University’s first
professor of surveying and I relished the
opportunities to bid for large research council
and EU grants. Also as a head of department I
believe my skills in dealing with people and in
making strategic plans developed. Moreover I
gained some hugely valuable experiences that
helped me decide how I wanted to spend the
rest of my working life.
In particular, three years as Dean of Science
helped me to realise that my future lay in
geomatics and not in university
administration! Finally at UCL I’ve had the

Interview
experience of working at one of the world’s
leading research universities and interacting
with some of the world’s leading researchers
in a wide range of subjects. Leica Geosystems’
support of my post in its early years was
critical to much of what we achieved and I will
always be grateful to the company for
providing it. However at UCL I also learnt
some of the harsh realities of trying to grow a
small subject such as geomatics in a highly
prestigious environment, where competition
for resources was much fiercer than I had
previously experienced.
I expect the way universities operate has changed
dramatically during your career. What do you
think has improved and what changes do you
think are regrettable?
Actually it’s harder than you might think for
me to judge this as the universities I’ve
worked out of are all very different and it’s
hard to disaggregate the kind of changes you
mention from differences that have always
existed between them. I do, however, think
that some of the modern pressures on
academics are regrettable as they stifle free
thinking and force people to achieve targets
that, whilst helping governments make
measurements do not, in the main, improve
the quality of either teaching or research.
Things are beginning to go into reverse now
so I believe the next decade will be better
than the last two from this perspective.
Also, whilst there have always been
financial pressures on universities I do fear
that in future years life for both students and
academics is going to be harder. Whilst
perhaps not being a fashionable thing to say, I
am convinced that right now we have too
many universities in the UK and that the
money that the nation can afford to spend on
higher education is spread too thinly. The
result is that many students really do not get
value for money and too many young people
largely waste three or more of the most
important and formative years of their lives. I
genuinely believe that getting to university
should be more competitive and that the
experiences of the fewer who make it should
be better. There’s nothing wrong with an
element of elitism in higher education. I often
reflect on the fact that it was my generation
who benefitted from free university education
and generous maintenance grants (I was the
first person in my family ever to go to
university) but it is we that are denying it to
many of the most deserving today.
What threats and opportunities do you foresee
for surveying at university level?
The biggest problem, as I see it, is attracting
the most able students onto geomatics
courses in significant numbers. I tried – largely
unsuccessfully – for many years to raise the

profile of our subject in schools (especially
when I was in Newcastle). There have also
been several well-funded nation-wide
initiatives to do this but their effects have
been both limited and transitory. I think it’s
such a pity as I truly believe that an
undergraduate geomatics experience is as
good as any, and is far better than most other
subjects. The combination of skills and
experiences gained by geomatics graduates is
second to none and is fully transferable to
many walks of life – much more so than some
of the subjects studied by many who go on to
play important roles in modern society.
At UCL we tried to start an undergraduate
course in geomatics but it failed as we
couldn’t attract enough students who could
meet the UCL entry requirements. This was
our way to make the department financially
viable and its failure was the single most
important reason for UCL deciding to merge
the department with Civil Engineering – a
move that was certainly not without its
benefits but to be brutally honest, not one
that I personally welcomed. This failure to
make geomatics work as an independent
discipline within one of the world’s top ten
universities has been the biggest
disappointment of my professional life.
Having said that, I’m still very upbeat about
the future of geomatics in UK universities,
especially as right now we have a hugely
talented set of academic staff carrying out
ground-breaking and world-beating research.
Also developments in GNSS and location
based services are gradually impacting on the
general public and raising awareness of what
we do; and opportunities for collaboration
with other disciplines have never been greater.
What about the students – are they getting
brighter or dimmer!
I would judge that students today are of
similar intelligence to those of the past
(although I’ve no formal evidence for this!).
However, I think there are some significant
differences. I’m sure that students today come
to university with less knowledge of some of
the basic principles and rules of science,
mathematics and language. I know this, as we
have to teach first year students some quite
basic things that I remember learning at
school. On the other hand students are in
general more confident and better prepared to
learn on their own. They have had more
experience of giving oral presentations, are
more able to interact on an equal footing with
academic staff and are more prepared to ask
‘why?’. I think students increasingly, and
rightly, consider themselves as customers
whereas, in general, my generation were just
grateful to be at university and more willingly
accepted whatever was offered.

‘‘

. . .I am convinced
that right now we
have too many
universities in the
UK and that the
money that the
nation can afford
to spend on
higher education
is spread too
thinly.

’’

Your research has primarily been on GNSS. For
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Interview
what applications do we actually need Galileo?

Cross: ‘I think it’s quite
difficult to argue the case
for Galileo based on need
alone.’

‘‘

I’m of the
opinion (speaking
as a taxpayer
rather than a
geomatics and
navigation
professional) that
the case for
Galileo can only
really be made on
political grounds.

’’
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A good question and one that is of course
really proper to ask. Galileo is expensive; it will
probably end up costing around 10 billion
euros – about 20 euros for every person in the
EU. Actually I think it’s quite difficult to argue
the case for Galileo based on need alone.
There are very few applications that Galileo
enables that couldn’t be done with existing
GNSSs such as GPS and GLONASS. Having said
that it is true that the signal structure of
Galileo, and the fact that it will increase the
GNSS constellation of spacecraft by over 50%,
will lead to some significant advances in
performance – something that will be of
special benefit to the geomatics community.
I’m of the opinion (speaking as a taxpayer
rather than a geomatics and navigation
professional) that the case for Galileo can only
really be made on political grounds. So much of
our current infrastructure is already based on
GNSS and the rate of increase of this
dependency is accelerating. Also I believe that
Galileo will offer unprecedented opportunities
for efficiency gains in transport and energy
consumption. It’s simply too risky to rely on
GNSS always being provided for free by foreign
countries. Who knows whom our political and
financial allies will be in twenty years time? This
is an incredibly strong argument for a European
GNSS and I am therefore fully in favour of
Galileo. It is a pity that the complex
machinations of the European Union, and the
inability of some politicians to come to
decisions, have led to Galileo taking such an
enormously long time to come to fruition.
What do you expect to be the next developments
for navigation and surveying?
If I’ve learnt one thing in my long academic
career it’s to avoid speculation and prediction. I
recollect giving a lecture at the RICS HQ in
around 1979 in which I predicted that inertial
technology was the future of geomatics (I
would have said surveying then). The
Honeywell, Litton and Ferranti land survey
systems were just beginning to be used and
delivering several decimetre accuracies and I’d
carried out some research at UEL funded by
Hunting Surveys Ltd that had produced some
really encouraging results. Although each
system cost around a quarter of a million
pounds (equivalent to about one million today),
I could only see them getting cheaper and
more accurate. I recognised their enormous
advantages: no need for line of sight, no
refraction, no reliance on external
organisations, potentially no post processing,
etc but completely failed to see what an impact
GPS would have (the first satellite had been
launched a year earlier)! Actually I think that
most of the technology advances that have had
really big impacts on our lives (internet, texting,
GNSS etc) have not had that influence
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predicted before their arrival. And the things
that we can predict with confidence such as
the paperless office, routine use of location
based services etc seem to be taking a lot
longer to arrive than most pundits expected.
Is there a single piece of advice (on any subject)
that you can pass on to us?
You’ve asked for only one, so I’ll keep to that
although I feel a little uncomfortable as it may
appear somewhat negative. It’s advice that I
never fully took myself and in many ways
regret. It’s something that I first came across
when I arrived in Newcastle. I paid a visit to
the office of the then professor of geology (I
was just beginning my interest in using GPS
for geodynamics) and I saw that he had a
large notice on the wall that was facing him
whenever he spoke on his telephone or
chatted with a visitor. It consisted of the two
words: ‘say no’! Of course it doesn’t mean say
no all the time but it’s a reminder that if you
take on everything that comes your way you’ll
be overwhelmed and not manage to do the
important things as well as they should be
done. I found it particularly easy to agree to
do things some months ahead, forgetting just
how busy I would be by the time it came to
do them! So what I’m trying to say here is:
focus on what’s important and try to do it
well! Indeed the skill of recognising what’s
important is probably the most useful one
anybody can learn. Linked to this is the advice
(I realise that this is a second piece of advice!)
to ‘enjoy the journey’. It’s so easy when you’re
striving to get somewhere, or to achieve
something in your work to forget to live in the
present and to enjoy your family. It’s only
when you get to retirement that you realise
how fast time really goes!
Do you have any plans for retirement?
I’ve no idea what I’m going to do other than
spend more time with my family (I have five
grandchildren) and pursuing some of my
hobbies and interests. I have made a decision
not to continue with any activities related to
geomatics or academia. I went to university as
an undergraduate in 1964 and have never left
universities! What’s more I’ve stayed in
geomatics all that time. That’s 46 years of
more or less the same kind of thing! I’m still
only 63 and young enough to find something
else to do with my remaining years. I don’t yet
know what is it but I do know that I have to
extract myself from what I’m doing now to
find it. I do, however, hope that there will be
some way that I can still keep in touch with
the many friends I have made in geomatics
and universities over all of these years – the
making of these friendships and the
accomplishments of the many hundreds of
students that I have taught are the
achievements that I value most in my career.

Legal Notes

Public Sector Information
– it’s still limited by availability and IPR
By Carl Calvert

A recent paper by a
Dutch author has
highlighted
problems on the reuse of public sector
data. This is one of
the most complex
areas of EC law but
some organisations
are coming to grips
with it whilst for
others the barriers
are up. Carl Calvert
explains.

O

ur editor passed me a copy of the paper
Reverse engineering Europe’s PSI re-use
rules – towards an integrated conceptual
framework for PSI use by Marc de Vries, who in
the spirit of re-use has waived all his rights in his
article under the condition that he is cited as
the author, which seems fair enough.
So what is this article and how does it
affect us? Well, first of all PSI has been seen
as a growing market both as an economic
asset and a commodity. The EU Directive
2003/98/EC reflected that reality in directing
re-use of PSI. However, the article deals with
the tensions between those holding PSI and
those who wish to benefit from it and nine
reasons are given although these can be
broadly divided into three categories:
• Public Sector Bodies (PSB) are witholding
information for whatever reason;
• Existing licensed users of PSI are
threatening legal action against PSBs who
granted exclusive licences;
• Information in the public sector is being
withdrawn by PSBs and private
organisations claiming Intellectual Property
Rights (IPR) in that data.
It is claimed that the complex nature of the
legal framework is a large part of the
problem; hardly surprising as there are four
main areas; Freedom of Information; IPR;
Information and Computer Technology(ICT)
and Competition law. These have the
following effects:
–
–
–
–

• Carl Calvert MA MSc
PgDLaw MRICS 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.

Is there access to PSI? If so then. . .
Is it accessible? If so then. . .
Can the PSI be re-used? If so then. . .
Are the terms and conditions of re-use
fair?

Marc de Vries postulates an equation to
determine the utility of PSI:
PSI Utility =
Access & Accessibility
Re-use limitations

×

Fair re-use conditions

This is probably the first and last time that I
put an equation into the legal column.
However, I cannot resist the temptation to
unravel it into words. It is this. Successful use

of PSI is a result of the law on access to the
data and also its accessibility limited by the
effect of IPR on that access and ameliorated
by the level playing field of fair access. Or in
simple terms – whatever the law, if the data is
unobtainable because of technical means or
bureaucracy, then you have an uphill struggle
to obtain it.
Examples are given in the article about IPR
problems such as that of The Dutch National
Road Register which is freely available but
there is a caveat on re-use; one cannot re-use
it, so maybe European (competition) law and
the Court of Justice of the EU (CJEU) need to
set and maintain the boundaries.
The Consolidated Version of the Treaty on
the Functioning of the European Union (TFEU)
has at Article 106 (previously Article 86 EC)
the statement that public undertakings should
not abuse their dominant position contrary to
Art 101 (dominant position laws). In any
event, under Art 4(3) TEU (which is the
consolidated version of the Treaty on
European Union) Marc de Vries says that there
is a ‘principle of sincere cooperation.’ My own
view is that in any event the drive towards
harmonisation, and the review of 7.5.2009 on
the implementation of the PSI Directive may
well drive Member States to terminate
exclusive licences and promote quick, effective
and inexpensive conflict resolution methods.
The matter of Intelligent Addressing (IA) and
the Office of Public Sector Information (OPSI)
and then the contrary opinion by the Advisory
Panel on PSI (APDSI), may have been an
example of the antithesis of a quick and
inexpensive conflict resolution method.
No good academic article should fail to give
a succinct conclusion and Mr de Vries’s article
finishes with two main conclusions. The first is
that the Commission has launched Legal
Aspects of PSI (LAPSI) with the objective to
study the legal impediments to the re-use of
PSI and, secondly, that it is up to us to make
things work.
So, what of the UK? I recently attended a
BCS lecture given by Ordnance Survey on OS
Open Data and the licence for that data
occupies less than two sides of A4 whilst the
Public Viewing licence is nine lines long and
one of those lines just contains the word
‘and’. So it seems that whatever challenges
Marc de Vries has in the Netherlands they
seem to be greater than we have on this side
of the North Sea.
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New Geoid Model

A new Geoid Model for Bermuda – Part II
By Peter Hopkin and Dr Jonathan Iliffe

In the first part of
this article published
in the July/August
issue, the authors
described the
historical background
to the Bermuda
Geoid Model Project
and the additional
field observations
required to close
gaps in the data.
Here they look at the
computations and
review the results
and their
achievements. Dr
Jonathan Iliffe
takes up the story.

‘‘

EGM2008 is
doing a pretty
good job of
describing the
main trends in the
form of the geoid
in Bermuda.

’’

E

xamining the values of the geoid separation
that were determined by GPS and levelling,
the maximum range across the island was
0.64m. When this was compared to EGM2008,
an average difference of 0.21m was found –
again, this is mostly due to the use of a local
determination of mean sea level, rather than a
global one. More significantly, once the point
values had been re-based on the EGM2008
geoid surface, the residual values had a range of
just 0.25m and a standard error of 0.08m. This
is an indication that on the whole, EGM2008 is
doing a pretty good job of describing the main
trends in the form of the geoid in Bermuda.
Examined in more detail, these differences
exhibit a very strongly correlated pattern across
the island: potentially this could be caused by
systematic errors in the levelling, but the more
likely explanation is that it represents a finer
structure to the geoid that has been revealed by
the GPS and levelling data. Either way, it bodes
well for our ability to interpolate a reference
surface that is a good fit to the values
determined at the benchmarks.

Canvas or steel sheets
The next step was to use the least squares
collocation process to interpolate the residual
geoid values (the differences between the
values implied by GPS and levelling and those
found from EGM2008) onto a regular grid.
This can be thought of as rather like draping a
surface across the area and tying it down at
the benchmarks. It is possible to do this
exactly, in which case it is akin to tying down
a flimsy canvas at the control points, and the
surface found is little more than a simple
interpolation. This is dangerous if there are
any errors present in the original data, since it
implies trusting the input data completely, and

a rather more satisfactory procedure is to fit a
surface that acts rather more like a stiff metal
sheet, and shows some resistance to being
fitted onto data points that are out of keeping
with the surrounding data.
After several experiments, the surface that
was adopted for this project was fitted to the
data points with a “stiffness” defined by its
correlation length of 4.0km (this being a
measure of the distance over which the
influence of an individual data point is exerted).
Since this is considerably larger than the typical
distances between the benchmarks, it enables
us to flag up points that do not fit with the
overall pattern. In this way, five points were
identified as being outside the acceptable
tolerance, with residuals over 0.02m. These
generally turned out to be points that had
already been identified as problematic – for
example being GPS points on the tops of
buildings, with an inaccurate determination of
the orthometric height associated with them –
and they were therefore rejected. Once this had
been done, the overall root mean square
agreement between the surface fitted and the
original data points was 5mm. The latter figure
is a slight over-estimate of the accuracy with
which the fitted surface reproduces the levelled
values as it incorporates a certain amount of
tailoring to the information available, and
therefore a bias. A better estimate of the
accuracy of the surface comes from the statistics
of the derived covariance function, in which the
noise level was estimated as 12mm.
After the interpolation of the residual
values onto a regular grid, the EGM2008
values were added back in, and the surface
delivered to the Bermuda Survey Section. In
principle this meant that they had a means of
converting between ellipsoidal heights and
the orthometric height datum that should be
delivering accuracies of around 12mm.

Testing the model
While Dr Iliffe was busy number crunching, the
Section was able to perform additional
fieldwork on a number of quality tests, designed
to check if the computed model reached the
desired specification of ±20mm. To this end, ten
geodetic benchmarks that had not been
included in the geoid model calculation were
observed by GPS to near-geodetic standards
provided by the USNGS “Memo 57”
methodology. Such is the small size of Bermuda
that the Section’s existing single frequency
Trimble 4600LS instruments proved perfectly
adequate for this task and, when observations

Right: Figure 1.
Control Points
used to model
the Vertical
Datum
Separation. The
background
image is
reproduced with
permission of the
Bermuda
Zoological Society.
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were made over several days with different
satellite constellations, provided remarkably
consistent results. Compared with the predicted
levels from the vertical separation model
calculated by Dr Iliffe, the results were
encouraging, with only one point outside 20mm
and eight less than 10mm (Table 1).
In fact, with a root mean square value of
11mm, the results are consistent with the
predicted accuracies.
This test gives a quantitative value to the
internal integrity of the new Bermuda
Geodetic framework, and is sufficient for a
vertical separation model to be embedded
into the Section’s RTK GPS equipment.
Nothing beats contours for visualization
however, and the final task was to build a
real model of the final product (Figure 2).

Quality not compromised
Looking back, the success of this project came
from several factors. With limited geodetic
knowledge and expertise on the island, the
project was always going to be risky, but the
key success factors were the wealth of historical
information available to us and the ability to
creep the scope of the project due to the lack
of significant time pressure.
Delays in the implementation of land
registration allowed us to avoid a demand for
higher accuracy survey work, and enabled
the focus of the project to remain on the
quality of the final product, rather than be
compromised by tight deadlines. In truth, we
were also lucky: lucky to have sufficient 1962
benchmarks surviving intact, lucky to have
the complete set of original fieldbooks, and
lucky to be able to source two excellent
theodolites from the United Kingdom with
which to close major level loops.
The success of the project was also due to
the significant input from all the Section staff,
who understood that long nocturnal
observations, monotonous levelling up very
long hills on hot, sweaty days, and the
apparently endless nailing of change-points
really was worth the effort. Their reward is the
deployment of an RTK CORS base station that
delivers near centimetre-level results, twentyfour hours a day, throughout the island. This in
turn has created work efficiencies, which can
now be invested into further upgrade and
maintenance of the geodetic model as time
allows. The involvement of Bermudian surveyors
and technicians will also ensure that the model
is sustainable over a long period.

Table 1. Accuracy checks on the Vertical Separation Model

Right: Figure
2. A model
of the model.
Each contour
represents
0.10m of
correction.
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BOOK REVIEW

Surveying for
Engineers (5th
Edition)

easy to follow text that ticks all the boxes and comes into its own with setting out

By John Uren and Bill Price,
Palgrave Macmillan. 797 pp,
p/back, £40.99, ISBN
9780230221574
The introduction to this book is
straightforward up to the point
where its aims are stated. At that
point I felt things got rather
confused. The terms geomatics,
geospatial, engineer, engineering
surveyor are all mentioned but I
did not see “setting-out
engineer” anywhere. The purpose
of surveying within engineering is
stated as the “means by which
they (engineers) can carry out
their work”.
Surveying for an engineer is
the process of collecting data for
design and then setting out the
design on the ground. The people
who usually do the fieldwork are
surveyors or setting-out
engineers. Indeed, surely 90% of
survey work in the UK must be
classified as engineering
surveying. If the book is actually
aimed at “engineers”, their prime
function is to specify and
supervise surveys, but I do not
think this is fully covered by the
text. The text also lists the
functions of the “engineering
surveyor” but several of these
tasks (e.g. deformation
monitoring) were inadequately
covered in the text.
The second part of the
introduction covers survey
institutions and organisations
including the RICS, CICES and
TSA. As with several other areas,
I do not think the book adds any
value to the student over what
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can be found by visiting these
organisations’ websites.
The rest of the book returns to
the conventional ground of
engineering surveying – or just
plain surveying. Whilst the text is
generally easy to follow with
plenty of diagrams and images,
the structure could have been
revised to reduce repetition and
remove some illogicality. For
instance, theodolite collimation
errors are covered in both the
theodolite and total station
chapters.
There is a significant section
on OS benchmarks. We love them
and they do deserve a mention
but shouldn’t we all be using
GNSS to make our own
benchmarks these days? This
point is made, but only in the last
few sentences of the section and
the student would have to read
the references to discover the
caveats associated with GNSS
heighting. I was even more
surprised to see an extensive
discourse on OS trig stations.
My only criticisms of the GNSS
section are firstly, that I am not
convinced that readers appreciate
the importance of relative and
absolute accuracy when using
GNSS and conventional spirit
levelling when surveying on site.
Secondly, I thought the book lost
its way in the last section or two
which are devoted to co-ordinate
systems and projections. This part
of the text was therefore rather
tortuous. But not for long, as
these topics are covered in detail
in the following chapter. And
then, apparently tacked onto the
end of the chapter, I found a
section entitled “satellite
visibility”. Should that not have
been covered much earlier?
Surveyors who use GNSS under
trees are the bane of my life!
And so, on to detail surveying.
The introduction to this chapter
includes a section on “contoured
plans”. Such terminology seems
to echo from a pre-digital age
and at first I thought it referred
to a drawing graced only with
contours. I was similarly surprised
to see a sub-chapter on
contouring located miles away
from the section on DTMs, where
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it surely belongs. The authors
have deliberately emphasised the
production of survey plans by
hand as a bridge to
understanding computer aided
draughting. I felt this made the
chapter seem dated, despite the
fact that it is in most respects upto-the-minute. In the section on
total station tachy I was a bit
concerned that recording detail
point data as co-ordinates did
not come with caveats and that
the authors do not advocate the
observation of common points
between stations as essential for
checking. The section on network
RTK detail surveying does not
mention PPK.
There are half a dozen pages
on terrestrial laser scanning. The
book would benefit from more
detail in this area, particularly in
its coverage of point cloud
registration. The last part of the
chapter covers underground
utilities. This subject, about which
engineering surveyors should be
knowledgeable, is glossed over in
four pages. The use of sondes to
trace drainage is not even
mentioned. The TSA guidance is
however in the references. One
could argue that little more than
a link to the TSA guidance would
be better than dispensing
knowledge that is so skimpy that
it is almost dangerous –
especially when given to
engineers!
Surveying for Engineers comes
into its own with its coverage of
setting out. One hundred and
twenty pages are devoted to the
topic, which covers everything
from conventional setting out
using offset pegs and profile
boards through to setting-out
from co-ordinates and machine
control. Not only does it tell you
everything about the techniques
involved but it puts setting out
into its site context, explaining
the roles of the people involved
and their contractual
responsibilities.
I’ve reached page 797 and
how do I feel? It’s a long book,
which could be shorter with a bit
of reorganisation and removal of
repeated material. It is also very
anglo-centric which could leave

surveyors working overseas
feeling homesick. As a student
textbook I expect it ticks most of
the boxes. Each chapter starts
with a statement of aims and
ends with references for further
reading. Within the chapters
there are reflective summaries to
reinforce the points from each
section and frequent exercises.
But as a reference book for the
profession it would benefit from
more input from practitioners.
Finally, returning to the book
title, perhaps I am guilty of
misinterpretation and should read
it as ‘surveying as a service for
engineers’. I did feel the presence
of a glass ceiling, confined under
which the engineering surveyor
toils away turning angles.

Richard Groom

Survey Review:
Something for
Everyone in the
July Issue

Published by Maney Publishing,
ISSN 0039-6265, 4 issues per
annum, cost: £98 annual
individual subscription.
Survey Review has been
published without a break since
1931. To many surveyors it may
be perceived as accessible only
to academics. True, there are
plenty of formulae, but it is still
possible for practical field folk to
gain some useful knowledge
from its pages. The July issue

BOOK REVIEW

was particularly interesting and
covered a wide range of
subjects.
Clarke and Penna’s paper
on the effects of ocean tide
loading on relative GNSS
concludes that the vertical
component can reach 10mm in
many locations in the UK. Worth
modelling, methinks. Their work
follows on from a paper in the
previous issue by Edwards et al
on the network RTK testing
carried out by Newcastle
University for The Survey
Association last year. TSA have
followed this up by ordering a
further study which will be
carried out over the summer and
test network RTK using
combined GLONASS and GPS
correction services.
Ocean tide loading was
followed by a paper on the
geodetic datums in Sri Lanka by
PGV Abeyratne et al. Those of
us who have worked overseas
will have got worked up about
the sense of secrecy and lack of

written geodetic history for
many countries, exasperated by
some of the strange decisions of
our predecessors, and almost
tearful when faced with a dusty
heap of neglected national
control data in a government
office. Of course hindsight is a
wonderful thing, especially when
GPS-assisted! The history makes
interesting reading and the
authors come up with
recommendations for
improvements to Sri Lanka’s
geodetic infrastructure.
Multipath mitigation should
be of interest to all GNSS users.
Dammalage et al carried out
experiments to simulate the
effect of multipath in GPS
reference stations. My first
reaction was to question
whether it might be more
effective to move the reference
stations to locations free of
multipath. None-the-less, the
researchers found that it is
possible to improve the accuracy
of C/A code DGPS observations

using their method.
Ballantyne and Rogers
have invented the term
‘Monument Utility Index’. The
idea is to evaluate the reliability
and usability of boundary
monuments in Canada and then
conclude whether they are, or
are not, a ‘public good’. To be a
public good, they have to be
reliable. Not surprisingly they are
more reliable if established later
during site construction work,
rather than earlier. The authors
have noted some resistance from
the local surveying profession to
the notion that monuments are
anything less than sacrosanct.
General boundaries surveyors
might wonder what all the fuss
is about.
Jian Wang and Feng-Xiang
Jin have an article on mobile
laser scanning that features a
van with three GNSS sensors but
no inertial navigation system.
The authors claim a horizontal
accuracy of 10mm but
unsurprisingly, less in the

vertical mainly due to the
accuracy of attitude derived from
GNSS. A major source of error
comes from interpolation
between different sensors
observing at different rates. Of
more value is perhaps an article
on INS by Kai-Wei Chiang et
al. They have devised a means of
reducing the time taken for INS
to initialise. It’s all done with a
Kalman filter and some fuzzy
logic. The results are impressive.
The issue closes with one
paper of recollections from DD
McCormack on his work in
Kenya around the time of
independence and an article on
low cost modelling of
archaeological sites by Aguilera
and Lahoz. The method makes
use of photography taken
suspended below a balloon
using the Picavet system.
For more information about
Survey Review, visit
www.surveyreview.org

Richard Groom
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Overcurrents

Routing the high Sierras
By Nick Day

Those old time
surveyors knew
what they were
doing when they
recced for the
transcontinental rail
line through the
Sierras, explains
Nick Day, after
he’d hiked the old
Donner Pass road.

I

recently bumped into writer and historian,
Mark McLaughlin, four years after I’d last met
him, again while enjoying a few days in the
high Sierras at Squaw Valley. Mark had given
me ideas for a piece in Overcurrents which
became “Camelboys and Indians” (July/Aug
2006). I’ve been going up there, on and off, for
the last 33 years, so you’d think I’d seen
everything there was to see in the area. But,
when Mark asked if I’d ever hiked/driven the old
Donner Pass road and railroad with its
fascinating history, I confessed with some
embarrassment that I hadn’t. However, if Mark
recommended it I knew it would be well worth
a visit.

Setting the scene
Driving up to the northern Sierras and Lake
Tahoe, one usually takes Interstate Highway
80 (I-80) from San Francisco, branching off at
Truckee. I-80 continues on to Salt Lake City,
Cheyenne, and eventually Chicago. Part of the
USA’s great interstate highway system, it was
championed by President Dwight D
Eisenhower in the mid-1950s. Before
descending into Truckee one climbs up over
Donner Pass (elev.7085 feet) on what is mostly
a divided four-lane highway, and occasionally
six-lane. However, the original winding road –

Above: Rainbow Bridge and Donner Lake. I-80
can be seen top left; railroad is off photo to the
right.
Right: a rock climber looks into the abyss.
Below: Looking south at lower Chinese Wall.
Upper wall is top left.
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now paved – still exists, once the only way
through the northern Sierra Nevada for the
early settlers, bringing their wagon trains from
east to west over deeply rutted dirt roads and
weathered granite. One area is still known as
Emigrant Gap.
I-80 skirts Donner Lake on its north side,
and from it you can see the existing and old
transcontinental railroad high above the lake
on the south side. A 6.7-mile stretch was
abandoned in 1993 and re-routed about one
mile south of Donner Pass through a 10,322foot long tunnel (aka “The Big Hole”) running
under Mt. Judah between Soda Springs and
Eder. The then operator, Southern Pacific
(SPRR) considered this route far easier and less
expensive to maintain and keep open during
winter snows. It was on this new portion that
I took the train in Summer 2002 from San
Francisco to Denver, (see “Rocky Mountain
High”, GW Sept/Oct 2002). But, it was the
abandoned section I was curious to explore.

The climb to engineering history
So, early next morning, I took off with Mark’s
sketch map, not unlike those in old pirate
stories where “X” marks the treasure. After a
gorgeous drive along the north side of Donner
Lake, I started to climb, through switchbacks,
leaving most of the pine trees behind and now
staring at huge rugged granite rocks – a
climber’s paradise. I found “X” a little further
on by a lay-by, left the car, carrying trusty GPS,
camera, torch, and water bottle, and
scrambled up the weathered granite, partly
covered by inhospitable low-level brush,
towards the first historical landmark – the two
Chinese Walls. The 75’ high lower wall
supports the railroad grade built to fill the
ravine between what were known as tunnels
#7 and #8. The upper wall can be seen above
the western portal of tunnel #8. At some
point, SPRR removed the top of tunnel #7 only
to discover that it needed to be covered again
to keep the tracks clear of snow. So, a
concrete snow shed was constructed.
A small tunnel under the railroad – part of
the old road, opened in 1914 – allowed me
access to the original railroad bed atop the
lower Chinese wall, at the 7000’ level. All rails
and railroad ties (sleepers in English!) had been
removed – not unusual for abandonments. The
view all around is breathtaking, and the air is
clear. The Chinese Wall is a remarkable piece of

Overcurrents
work, all dry stone local granite; no cement. I
headed east through tunnel #8, high with
minimal concrete lining, and sporting an
interesting and esoteric assortment of graffiti in
the Banksy genre. Further into the tunnel it
started getting almost too dark to see before a
few rays of sun came streaming through what
must have been an old emergency exit up
ahead. Piled up just outside the exit, and before
a precipitous drop-off into the canyon below,
were an assortment of ties, rails, and other
equipment. Turning around I then walked west
through tunnel #7, also amply adorned with
graffiti. Soon after exiting that one I entered
the pièce de résistance – Tunnel #6.

Above: The concrete wall lining has
proved too tempting for graffiti
artists.
Left: Inside tunnel 7; note the bare
granite walls.

Great Summit Tunnel of the Sierra Nevada
The 1659-foot long summit tunnel (#6) took
over 15 months of Chinese blood, toil, tears,
and sweat to build. They painstakingly hand
drilled, then blasted, the granite rock with
black powder and newly invented
nitroglycerine. A vertical shaft, that took 85
days to complete, allowed tunnel construction
to proceed from the centre as well as from the
portals. The most difficult obstacle facing the
Central Pacific Railroad (CPRR) was overcome
when this tunnel was completed in August
1867. The first passenger train passed through
the tunnel on June 18, 1868, the last in 1993.
Exiting the west portal, after a somewhat
dark walk, with water dripping on my head
from the tunnel roof, I passed under the new
road to Sugar Bowl ski resort and the meadow
beyond where the railroad re-route starts. On
the way back, this time above ground, I found a
sign marking the old Emigrant Trail, Indian
petroglyphs, and an adit for the tunnel’s vertical
shaft, now sealed by a heavy metal plate. Hiking
back to the car, this time down the old Donner
Pass road (Hwy 40), took me over the graceful
Rainbow Bridge (N39° 19’ 10.7”, W120° 19’
08.7”), with stunning views over the lake.

Historical background
For those driving effortlessly today across the
Sierras from Nevada and other points east, or
flying into San Francisco from Europe, it might
be difficult to imagine the incredible hardships
endured by the early emigrants as they clawed
their way over seemingly impenetrable terrain
in their wagon trains, paving the way for
roads and railroads, and the opening up of
California. The order of conquering the
elements was first on foot, then by wagon,
next by train, and finally by automobile. It’s
one amazing story!
Long before its “discovery” by EuroAmericans, the Washoe Indians trekked over
Donner Pass from their Great Basin home enroute to the foothills of California, to gather
acorns and to trade. They brought items such
as salt, obsidian, rabbit skins and pine nuts to
trade with the Californian Indians for other
food items, animal skins and seashells.
Then, in 1844, Elisha Stephens led the first

wagon party of 50 men, women, and children
from Council Bluffs, Iowa, across this rocky pass,
blazing the first emigrant trail. Nearly 300,000
people crossed the Sierra Nevada during this
covered wagon movement, including the illfated Donner Party in 1846-47. Briefly, 33
people set out in nine covered wagons, which
later swelled to 87 with 23 wagons, but they
encountered one of the most vicious winter
storms ever. To give you a flavour, winter
weather in Donner Pass can be brutal. With an
average of 415 inches a year, it’s one of the
snowiest places in the USA. Wind gusts in the
pass often exceed 100 mph during winter
storms, and temperatures can sink to –45°F. The
party split into three groups, taking different
routes. They killed their oxen for food as
supplies ran out, some resorting to cannibalism
to survive. Forty-eight made it, 39 died.
Incorporating portions of the emigrant trail,
the Dutch Flat and Donner Lake Wagon Road
(DFDLWR) was completed in 1864, opening
the area to permanent settlement. In 1861,
the State of California allowed DFDLWR to
collect road tolls for ten years. Toll traffic
began in 1864 and between then and 1868 it
was so profitable that its owners could use the
profits to support railroad construction. The
surveyors had already chosen the best path in
the narrow Truckee River Canyon, so work got
underway. The California Surveyor General
didn’t contract with surveyors in the early
1860s to locate section lines, and the only
maps that existed in 1861 showed only the
old road, with minimal references—just rivers
and peaks, etc. Better mapping didn’t come
until the mid-1860s, when additional trails,
wagon roads, logging roads, and flumes, etc
were built. Once the railroad was built, freight
and passengers to Reno could move faster,
cheaper, and in greater comfort, so for the
next 40 years the road was little used and
maintenance neglected.
Formed by the “Big Four” in 1861, the
CPRR became the western portion of the First
Transcontinental Railroad in North America.
The four pioneering entrepreneurs were: Mark
Hopkins (famous hotel in San Francisco named
after him), Collis Huntington, Leland Stanford

‘‘

They
painstakingly
hand drilled, then
blasted, the
granite rock with
black powder and
newly invented
nitroglycerine.

’’
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‘‘

. . . it does point
to a maxim drilled
into every selfrespecting
surveyor at an
early age. . .

’’
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(Stanford University), and Charles Crocker.
Crocker became the construction chief, and
went on later to found Crocker Bank in San
Francisco, swallowed up in 1986 by Wells
Fargo. It was Crocker who contracted for a
workforce of about 12,000 Chinese labourers
to push the CPRR tracks over its Trans-Sierra
crossing on the race eastwards to meet with
Union Pacific at Promontory, Utah. From 1866
to 1868, the Chinese, and thousands of other
labourers, drilled and blasted through granite
cliffs, making way for the railroad. The
construction of four tunnels, several miles of
snow sheds, and the two Chinese Walls,
necessary to breach Donner Summit,
constituted by far the most difficult
engineering and construction challenge of the
entire original Sacramento to Ogden CPRR
route. Because of this link, travelling across
the nation became comparatively quick and
easy. The CPRR then lured more than just
emigrants out west, marking the beginnings
of the tourist economy.
By 1909, motorists were ascending Donner
Pass via a primitive unpaved road. In 1913,
this Sierra route was incorporated into the
Lincoln Highway – the first driving route
linking the east and west coasts. This section
was replaced by Highway 40 in 1926, and
served as the major driving route over Donner
Pass until I-80 was completed in 1964.
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Route considerations
In July 1865, Leland Stanford wrote to George E
Gray, chief engineer for the New York Central
Railroad, asking him to evaluate the work
already completed and the proposed alignment.
Three weeks later Gray had already walked the
route, checked the maps, and provided a
thorough report back to Stanford. He compared
the two surveyed routes of S.S. Montague, Esq
and T.D Judah Esq. Judah was chief surveyor for
CPRR and only 37 when he died in 1863;
perhaps testimony to the harsh life of a surveyor
then. While complimentary of large portions of
the work, Gray noted that Montague’s
alignment was superior in every respect,
reducing the number of tunnels, lessening steep
grades, shortening the overall alignment, and
cutting construction costs considerably. It should
be pointed out that Judah did the initial hard
work, Montague the refinement. It all points to a
maxim drilled into every self-respecting surveyor
at an early age, and a perennial exam question –
“Time spent in recce is seldom wasted. Discuss!”
The railroad is now owned by Union Pacific,
who in late 2009 opened the new Donner Pass
tunnel to double-stack intermodal container
freight traffic. This, and other upgrades allows
them to operate up to 9,000-foot long trains,
thereby taking up to 300 lorries off America’s
congested highways, cutting repair costs, and
reducing greenhouse gas emissions.

Downundercurrents

NSW surveyor-generals and convicts
honoured plus a snap visit to Norfolk Island
By John Brock

T
While NSW’s
surveyor-generals
are revered,
Australia’s convicts
are ahead on
UNESCO’s World
Heritage list,
explains our downunder columnist.

rying to come to grips with the fifth
successive loss of the State of Origin Rugby
League series by New South Wales, I was
able to immerse myself in other activities like
giving talks on the naming of Australia, the
Great Zig Zag Railway and the Ancient Wonders
of the Holy Land plus tours to many interesting
places.

Sydney sandstone tour
We joined the Historic Houses Trust tour of
sandstone buildings Sydney Mint (1816),
Sydney Hospital (1880’s), as well as colonial
stone quarries from where the high quality
Sydney Sandstone was extracted to create the
monumental fabric of Sydney’s earliest edifices.
We were also privileged to have a guided
inspection of the Heritage Services Stone Yard
in Sydney, where I was most fortunate to meet
the sculptor of the James Meehan statue, Paul
Thurloe, who is making the final carving of
this brilliant tribute to one of our earliest Irish
colonial surveyors who was transported for 14
years to New South Wales (NSW) in 1800 for
his allegiance to Irish Republicanism.

Surveyor-General Twynam grave restored
Below: Sculptor Paul
Thurloe with his
monumental statue of
James Meehan.

The Seniors Group of the Institution of
Surveyors NSW Inc. performed a joint
restoration of the grave of the NSW chief
surveyor Edward Twynam (1832-1923) in
Goulburn Cemetery with the
NSW Department of Lands.
Joined by four descendants of
Twynam, Audrey Horn, her
sons Stephen and Mark and
granddaughter Emily Rose
Horn, an accompanying
plaque was dedicated on
Thursday 1 July in the
presence of current NSW chief
surveyor Paul Harcombe.
National Trust property
“Riversdale”, which was
owned by the Twynam family
in the late 1800’s, was then
the venue for sumptuous
refreshments in a most historic
homestead of a former
renowned NSW chief surveyor
(1888-1901).

Norfolk Island snap visit
When a bargain last minute
opportunity popped up to go

to Norfolk Island again in July it was
impossible to resist. Kerima-Gae and I spent a
brilliant week attending the Professional
Historians Association Conference on this
idyllic part of the world. Emphasis was put
on the significant contribution of convicts to
Australia’s development and the earlier
settlements on Norfolk. How opportune this
visit was, as the nomination to include 11
Australian convict sites on the UNESCO
World Heritage List was approved on 31 July,
with one of them being the Kingston and
Arthur’s Vale Heritage Area of Norfolk Island.
What a brilliant result for all sites concerned
for what all of we Australians would declare
to be a most astute bit of judging by the
panel of world experts who gave the
affirmative nod.
Whilst on the island we were treated like
royalty being privileged to be hosted by the
Administrator Owen Walsh and his wife Bianca
to a reception in the eminently historic
Government House. The various presentations
were excellent with one particular topic by Tim
Smith, which illustrated the discovery of the
Australian submarine AE-2 in the Dardanelles,
being amazing. This sub had been lying at the
bottom of the Sea of Marmara since it was
sunk during the Allied landing at Gallipoli in
1915. Tim also showed the other many
remains of this legendary battleground from
World War One with archival images from the
time of the conflict to compare with those
which his team has now rediscovered. Many
thanks are extended to resident custodians of
this jewel of the Pacific especially its very
proud and most knowledgeable chief minister
The Honorable David Buffet who greeted us to
his island with the warmest hospitality.

Colonial Surveyor book launch
On Wednesday 27 July I attended the book
launch of Frederick Robert D’Arcy – Colonial
Surveyor, Explorer and Artist c.1809-1875 by
his descendant Andy Macqueen. A full house
at the office of the Institution of Surveyors
NSW Inc. listened to the NSW surveyor-general
Warwick Watkins précis the book as he
launched it. The author is a great guy and very
proud of his demonstrably difficult-to-control
ancestor for whom his brilliantly produced
biography is a snapshot of life for the
enduring surveyors who worked under the
somewhat tyrannical NSW surveyor-general
Major Thomas Mitchell.
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3D data capture in a pod
Trimble has launched the MX8 Mobile Spatial Imaging System, an advanced mobile data capture
system that combines imaging and laser scanning to measure objects in 3D to produce 3D, 4D
and 5D (sic) datasets. The system is ideal for as-built modelling, inventory, inspection,
encroachment analysis, and asset management of infrastructure.
‘Mobile mapping users are seeking answers to the persistent problems of under-utilised systems
and low productivity,’ said Ken Spratlin, general manager of Trimble’s GeoSpatial Division.
Integrating imaging and laser scanning with GNSS plus inertial positioning, the MX8 collects data
fast and accurately. Featuring a pod-type design, it is easily redeployed and installed on a variety
of vehicles as project demands change. A scalable system configuration and sensor upgrade
options allow owners to address evolving needs. The system operates at highway speeds and
combined with Trimble Trident Analyst for Spatial Imaging software, automated extraction of road
signs, road geometry, break lines and lane markings is possible.

Intergeo launches
Watch out for a number of
significant launches at Intergeo,
which we will report on in the
next issue of GW. In the
meantime expect a major new
product from Leica Geosystems
as well as Faro, which they
describe as “a revolutionary 3D
laser scanner technology”. Intergeo
is held in Köln, 5-7 October.

New software for
mobile mappers
Spatial Factory is a new software
from Topcon that allows users of

the IP-S2 3D mobile mapping
system to easily work with the
combination of point cloud,
trajectory and panoramic image
data that the system captures.
The IP-S2 system incorporates
high-precision GNSS receivers,
IMU (inertial measurement unit),
vehicle wheel encoders, 360°
digital camera and laser
scanners. It is designed so users
can collect precise vehicle
position/bearing data and
capture spherical imagery of
roadside objects such as
sidewalks, buildings, tunnels,

bridges and overpasses, while
driving the system-mounted
vehicle at normal traffic speeds.
IP-S2 data can be viewed in
Spatial Factory on a background
map, in 3D or in a panoramic
view of images overlaying point
cloud data. Control point
registration can be achieved to
increase the accuracy of collected
data over long distances. Marble’s
Geographic Calculator is bundled
with the software to help with
coordinate transformations so
distances between features can
easily be measured and features
and attributes can be extracted
and exported into shapefile or
ASCII formats in various
coordinate systems.
Spatial Factory software also
supports the import of shapefiles
from existing geodatabases and
the import and export of
collected point cloud data to CSV
and LAS formats. Trajectory
information can be exported to
KML for use in Google Earth,
GML, a portable file format for
graphs and ASCII.

GeoMax’s Zoom
total stations
Hexagon owned company
GeoMax has launched the
GeoMax Zoom30 and Zoom20
total station series. Designed in
Switzerland the GeoMax Zoom30
and Zoom20 series come with
reflectorless measurement
technology measuring up to 600
metres, integrated Bluetooth, USB
port, up to 36 hour operation
time with one Li-ion battery,
operating temperature down to 30°C. The Zoom30 has
quadruple-axis compensation for
angle measurements of up to 2”
accuracy while the Zoom20 has
shorter reflectorless EDM range.
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Plug & play GNSS
The new Leica GR10 GNSS
receiver offers a streamlined
plug-and-play workflow. The setup uses a unique receiver
hostname and DHCP support
means no pre-configuration of
the IP address. The web interface
makes configuration easy,
reducing time and training
requirements. Key status
information including the
“unique event” log is available
on every page. System monitor
tools, system back-up and
restore, configuration wizards
and comprehensive online help,
tool tips and multiple language
support make the GR10 easy to
manage and maintain.

Side scan sonar in
towfish
The Sonar 2094 Digital is the
latest towfish side-scan sonar from
GeoAcoustics. The unit has
simultaneous dual-frequency, 114
kHz and 410 kHz; 24-bit data
acquisition; extended range
performance through 20 MHz raw
data sampling and dynamic digital
filtering techniques and very long
cable operation. Sonar 2094
Digital incorporates the
established 159D towfish design,
which now has fully digital
electronics, supported by a wide
bandwidth link to a new
transceiver deck unit incorporating
a Windows PC. The towfish can be
supplied with GPS interface,
attitude and/or depth sensors
options as well as an RS232
channel for a magnetometer
interface. Its standard depth rating
is 1000 m with a 2000 m rated
towfish available.

Power to the machines
Two new versions of Leica’s

PRODUCTS & SERVICES

machine control systems have
been announced. PowerDigger 2D
allows the machine to work on
multiple elevation and slopes at
any orientation. There is also a
feature to maintain verticality for
drilling applications and
“PowerSnap” enables easy
transfer from machine to machine.
Meanwhile, PowerDigger Lite
is an entry-level guidance system.
A control panel features a full
colour graphical display with an
intuitive interface. Both systems
can be interfaced with Leica’s
EZiDIG cable sensor that gives an
audible warning to the operator
when a cable is detected.

BRIEFS
Leica has updated its GNSS
reference station software,
SpiderQC. Version 4.0 supports
QC and data analysis of Galileo
and Giove data as well as GPS
and Glonass. The software also
supports other sensors like the
Leica Nivel200 inclination sensor.
3D Laser Mapping’s
StreetMapper system is now
available in four different

configurations including a fully
portable system that can be
checked in as standard luggage
at airports. Other versions
include a “Pod” version with an
IP65 environmental protection
rating. A new rotating sensor
mounting has also been added
to improve coverage from
single-scanner systems.
Scene 4.7 is the latest version of
Faro’s software for its laser
scanners. Using 64-bit
architecture, the version includes
a native one-click web sharing
function. Other features include
“Documentation” object that
allows users to mark points of
interest within the point cloud,
adding comments and attaching
other documentation if needed.
POS LV V5 is the latest version
of Applanix’s positioning and
orientation system for land
vehicles. The system includes
an inertial measurement unit,
Trimble GNSS receiver, wheelmounted distance
measurement unit and a GPS
azimuth measurement system.

CloudWorx plug-in helps engineers

Leica has announced CloudWorx-VR for 3ds Max, 3ds Max design,
and Maya. The plug-ins provide a convenient way to create more
photorealistic and compelling models, renderings, and animations
based on rich, high-definition survey data collected by 3D laser
scanners. The plug-ins provide more efficient processing of point
clouds for multi-media applications.
Dr-Ing Christian Hesse of Dr Hesse und Partner Ingenieure,
Germany reports, ‘We were impressed by point cloud animations
of an historic ship that we saw at the 2009 Leica Geosystems HDS
Worldwide User Conference in San Ramon, CA, and discussed the
point cloud plug-in for 3ds approach with the presenter. We’ve
since changed over from another vendor’s software to deploy this
technology and we have been very pleased to quickly expand our
business into this exciting area with excellent results.’
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FOIF GNSS Receiver

A20

More flexible system with following features:
Fully rugged design with simple "One Button" base setup
Equipped with industry standard GNSS engine(Trimble,
NovAtel, Javad...), and proven PCC or Satel radios
Compatible with existing popular brand GNSS systems
It is available for wireless data link by FOIFNet transceiver
GPRS data link reconnecting automatically as base station

Switch from internal radio to GPRS, or both can work together
RTK Network rover:VRS, FKP, MAC
Modular design - simple to extend or replace the Bluetooth,
radio or GPRS and SD/SIM card module
Field software: FOIF Survey_GPS or FOIF FieldGenius

GNSS antenna

PS236 hand-held GPS receiver and
controller
Microsoft Windows Mobile 6.1 OS
3.5inch transflective sunlight
readable LCD
Embedded high sensitivity GPS receiver
MIL-STD-810G and IP67 compliance
Long battery life provides all-day power
3G function is supported
3M pixels auto focus camera

Voice messages

Super bright OLED
display & LED
Li-ion battery,
8hrs continuous
working time(RTK)
Multi interface:
RS232X2, Bluetooth
PPS, Ext Event
USB&Ethernet
supported
Supports internal
/external radio,
GPRS
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For more information please visit our web site:
www.foif.com.cn
or email to: internationalsales@foif.com.cn

Suzhou FOIF Co.,Ltd.

SCCS

Hire

Sales

Support

Service

SCCS supplying and supporting the new Leica Viva GPS and TPS
01480 404888

www.sccssurvey.co.uk

