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Editorial

Opportunities ahead in the Blue Economy

O

Hydrography;
evolution or
revolution; Nigeria’s
big FIG welcome;
and why clients may
be in for a nasty
surprise if they opt
for BIM.

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

ur main feature this issue is the marine
environment, neatly characterised as the
blue economy. This is of course the
hydrographer’s domain. But plenty of surveyors
drift (and we shall talk more about that concept
shortly) from the land to the water and back
again. There’s plenty to interest readers who
may undertake hydrographic works only
occasionally. Mike Hopkins explains how he’s
been involved in developing a software package
for river surveys, while Simon Canning and John
Vint look at the challenges of dimensional
control and calibration offshore.
Next, I am delighted to publish two articles
on the recent FIG Working Week in the
Nigerian capital, Abuja. John Brock takes a
relaxed overall look at this vibrant event while
Richard Groom reviews the technical papers.
This issue also features short reports of two
of the year to date’s most interesting technology
developments. The Leica Nova MutiStation
heralded something special, even revolutionary.
While the launch did not disappoint and the
MultiStation clearly points the way ahead for
many survey applications, I contend that it is
evolutionary rather than revolutionary. All of the
technologies it deploys have been around for
some time and it has been obvious since the
first total station that it would become a
platform for other technologies as they matured
(reflectorless EDM, GPS and now scanning).
Nevertheless, it takes nothing away from Leica’s
achievement in integrating these technologies
into one compact unit similar in size and weight
to a standard total station. How long before it
will all fit on a UAV?
The second report is about a device with
perhaps a better claim to the revolutionary
cap, the Che Guevara of surveying if you will.
The ZEB1 handheld 3D laser scanner almost
defies common sense in its modus operandi. It
wobbles around on a spring and thrives on
capturing measurement data rapidly as the
user wanders from room to room with the
odd little device held in their hand. Its Achilles
heal however, is the inertial unit that provides
position for the data captured. All IMUs suffer
from drift and currently the ZEB1 can drift
30mm fairly quickly. But then drift from the
chosen course is invariably a problem with
revolutionaries before they settle down to the
realities of the world.
Some years ago I put my car in for service
at a main dealer. After all, they should know
best what techniques are right for the vehicle.

Due to its age, they recommended
replacement of the radiator coolant and
power flushing of the cooling system. I told
them to go ahead. The process resulted in the
radiator bursting and a hefty bill, which was
unexpected and a point of conflict with the
garage, whose recommendations I’d followed.
There is a connection here with BIM.
Lee McDougall’s article, Seeing BIM through
the client’s eyes (see this issue’s Digital Extras
online), as the title suggests takes a look at why
we may have an uphill struggle to convince
clients to pay extra for BIM. We may recommend
that our clients embrace the technology in all its
aspects but the first question will be, what’s it
going to cost? We need to convince clients first,
of not just the benefits during the construction
phase but the long term value it will add to the
facility as it matures, changes, acquires new
owners and eventually is extended, refurbished
or demolished. Unlike my garage we need to do
that ahead of them getting a hefty bill.
Finally, there are rumours around that summer
has started in Britain; catch it if it comes!

Stephen Booth, Editor

TEN YEARS AGO:
GW July/August 2003
By unplanned coincidence the July/August issue for
2003 also had a hydrographic theme. The front cover
showed a survey system on a jetski, while inside Ted
Read of Ohmex explained that a number technologies
like GPS, small echo sounders and transducers that
were by then available for mounting on small craft for
inshore and river surveys. To back it up there was a
report from British Waterways on how they evaluated
needs for their first GPS.
The issue also reported on the GEO-Event’s
predecessor, World of Geomatics, which was held at
the Telford Centre. It was the first time we ran a gala
evening and remarkable it was. Held in the Enginuity
Centre, guests got hands-on time to ‘play’ with
various instructional toys designed to explain
fundamental engineering concepts.
The gala evening was also the venue for anaward
to the most improved student by TSA vice-president,
Simon Barnes. Jonathan Barker of MJ Rees was
amongst the first cohort to complete the TSA’s twoyear basic survey course at the Worcester Survey
School.
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UAVs eye Europe’s floods

The recent floods in central Europe have provided an ideal
opportunity for UAVs to be deployed. For one Czech company
this meant deploying two of its UAVs, a quadrocopter and
octocopter. The unmanned platforms captured flood scenes in the
Troja district of Prague so crisis management teams had data
quickly to enable them to analyse and put in place additional
flood control measures.

Scanning for Heritage
Paul Bryan, geospatial imagery
manager at English Heritage (EH)
gave the final talk in the RICS
series of evening lectures on May
9th. Bryan is a leading player in
surveying for heritage and has
recently joined the RICS under its
‘eminent professionals’
programme. He started by
describing where surveying fits
within EH and the techniques
that the organisation uses for its
specialist work. In particular, he
considered some of the recent
low-cost developments like UAVs.
He stressed that health and
Safety is an area of UAV
operation that should receive
greater attention. He has seen
the effects of poor piloting and
his organisation insists that UAV
pilots must be licensed by the
CAA in order to work for EH.
A notable feature of English
Heritage is its work on standards.
There are several, of which the
best known is probably 3D Laser
Scanning for Heritage. They are
notable for being informative,
open and freely available.
Bryan has also been working
on BIM in the context of heritage
for which he has established a
special interest group and
provides external advice. He
closed with a plug for the EH
Summer School which will take
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place at Kenilworth Castle. For
more information,
Paul.bryan@englishheritage.org.uk

EACSD is live
Following a delay of a year, the

Environment Agency has released
V3.2 of its surveying
specifications and V3.2 of its
river channel dimensional
surveying standard format,
EACSD. The format holds spatial
data about bridges, weirs and
other structures as well as
surface vegetation and bed
material. ISIS modelling software
is already able to import this
data automatically. The result will
be faster and better modelling
along with reduced overall cost.
It will also be easier to re-use
data. Surveyors can check that
their data conforms to the
specification by running it
through an online validator
program at www.eacsd.co.uk

ProMark in Piraeus
The Athenian port of Piraeus, a
major commercial and Europe’s
largest passenger port, will soon
be served by the Athens Tram. A
contract to perform civil
engineering studies for the new
extension went to 2KP, an Athensbased consulting engineering firm.
The contract, issued by ATTIKO
METRO SA, proposed a route
through a labyrinth of urban
canyons, and demanded a fast

completion. According to 2KP vice
president I. Kalimeris, “We
managed to survey more than 60
percent of the job by using
Spectra Precision ProMark 800
and ProMark 220 GNSS receivers
They provided fast, accurate and
reliable RTK fixes within the
canyons formed by the streets of
Piraeus (see above). The rest of
the job was taken care of by using
a Focus 30 robotic total station.
This method yielded the fewest
traverse operations maximizing
our productivity enabling us to
comfortably meet the tight
production schedule.”

Innovation award
Riegl has won the Geospatial
Technology Innovation Surveying
award at the Geospatial World
Forum Conference in Rotterdam,
The Netherlands, for the RIEGL VQ820-G, the world’s first “tightly
coupled”, shallow water, land and
smart echo waveform LiDAR sensor.
The topo-hydrographic scanner
demonstrated its ability during
recent live demonstrations. The
RIEGL software suite was a key
element in the award due to its
ability to calibrate, acquire, process,
geo-reference and export data.

The Scottish Ten is a project that brings together Historic Scotland,
Scotland’s Government heritage organisation, 3D scanning experts
from the Digital Design Studio at Glasgow School of Art, and
California-based digital heritage organisation CyArk. The Scottish
Ten team worked closely with the Sydney Opera House Trust to
facilitate the 3D scanning project. Maptek was approached to
supply scanning equipment because its I-Site 8810 and I-Site 8800
ultra-long-range scanners had the range to capture the Opera
House from all angles, including critical surroundings such as the
plinth that the Opera House sits on and the main structure itself.
Scanning vantage points included Fort Denison, Mrs Macquarie’s
Chair, the Sydney Harbour Bridge and Circular Quay. The Sydney
Opera House is one of the world heritage sites being scanned for
the Scottish Ten project. The ultimate goal is to cover five sites in
Scotland and five in other parts of the world. Laser scan data will
be used to create 3D models for posterity.
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Surveyors commended
Malcolm Hughes Land Surveyors
Ltd, partnering with Mott
McDonald, were highly
commended for innovation at the
ICE West Midlands Project
Awards ceremony for a project
that enabled uninterrupted
operation of the Midland Metro
whilst construction work took
place above an adjacent and
historic rail retaining wall.
Through the use of 3D laser
technology, they were able to
provide client, Inerserve

NEWS

Chris Sharrocks of Greenhatch
(left) and Paul MacArthur of
UK independent survey
equipment supplier SCCS shake
on a major survey equipment,
which will see the Derbyshire
based survey practice replace
all 30 of its existing Leica total
stations and GNSS with the
latest model Leica TS15i and
GS08plus instruments.
SCCS MD Paul MacArthur
comments ‘I am delighted that
Greenhatch Group has again
put their trust in SCCS to
provide their future
instrument needs. It is
especially pleasing as this is
the second such agreement
we have made since 2007’.
Construction Ltd, with a safe and
cost effective retaining wall
monitoring regime at the multimillion pound Sandwell College
construction project.

CLGE students contest
CLGE has launched the second
European students’ contest,
including surveyors under 36
years old who have been
practising for less than five years.
The competition has three
categories: geodesy and
topography, GIS and mapping
and cadastre, and the challenge
is to write a 4000-word paper.
Each category carries a prize of
1000 euros for the winning
individual or team. The closing
date is 5th August. Visit
www.clge.eu/documents/
events/ 132/Contest_Web_TBD
_v1.0.pdf

Watercourses mapped
Ordnance Survey has released a
new product which maps
watercourses across Scotland
including the highlands and
islands, to help local authorities
manage flood risk effectively and
reduce the impact of flooding

incidents. OS MasterMap
Networks – Water Layer will be
used to improve scientific
understanding of water flows and
water quality reporting under the
statutory EU Water Framework
Directive. By combining OS
MasterMap Networks – Water
Layer with the topographic,
address and road information
published in OS MasterMap users
will be to understand the affect
of flooding for individuals,
businesses and essential public
services, including health and
education providers and the
emergency services.

Reading the
unreadable
Pioneering X-ray technology is
making it possible to read fragile
rolled-up historical documents for
the first time in centuries. Old
parchment is often extremely dry
and liable to crack and crumble if
any attempt is made to physically
unroll or unfold it. In a completely
new approach to the problem, the
technique works by scanning
parchment with X-rays in order to
detect the presence of iron
contained in ‘iron gall ink’ – the
most commonly used ink in Europe
between the 12th and 19th
centuries. Using a method called
microtomography, a 3D ‘map’
showing the ink’s exact location is
built up by creating images made
from a series of X-ray ‘slices’
taken through the parchment.
Advanced software specially
developed at Cardiff University
combines the data obtained with
information about the way the
parchment is rolled or folded up
and calculates exactly where the
ink sits on the parchment. An
image of the document as it would
appear unrolled or unfolded can
then be produced. Visit:
http://www.youtube.com/wat
ch?v=MDDjD02IvD0

Win for OS in Bahrain
Ordnance Survey International
has signed a contract to create a
3D-enabled spatial data model
for the Kingdom of Bahrain.
Bahrain’s Survey and Land
Registration Bureau will use OS’s
expertise to design and build a
new 3D-enabled national spatial
data model. In preparation for
the ‘National 3D Mapping of

3DLM
software for
coastal
monitoring

Adur and Worthing Councils are using TerraSolid software to
identify and isolate ground points from data collected by a laser
scanner mounted on a quad bike. These terrain models are then
used to create a range of deliverables for the Regional Coastal
Monitoring Programme – an extensive integrated survey
programme for coastal process monitoring and analysis. “The
TerraScan software purchased from 3D Laser Mapping will allow
us to format, edit and classify our laser-scanned data in an
efficient and consistent manner,” says Dan Amos project
manager for the Programme at the Councils. “We can now create
TerraScan projects within MicroStation and, using predefined
macros, classify and export ground points for onward processing
and creation of our deliverables.”

Bahrain’ programme, the bureau
needs to move its current
geospatial database to an object
based data model to support full
geometric representations in 3D.

products sustained it does seem
that OS is pretty lean if not
mean. Would other national
mapping agencies like to send us
their numbers for comparison?

OS reveals staff levels

Digital hydrography

Readers may be interested in the
following staff numbers and table
below given by the Director
General of Ordnance Survey,
Vanessa Lawrence CB, in
response to a parliamentary
question:
“The total of office-based
staff is 908. A further 230 staff
are classed as full or partial
homeworkers.”
Given the quality of Britain’s
mapping and the range of

The Hydrographic Society UK has
issued a call for papers for its
two-day conference on Digital
Hydrography on the Maritime
Web, at Southampton Solent
University Conference Centre on
29-30 October. Abstracts are
required by the Organising
Committee by no later than 31
July. Visit: www.ths.org.uk

Satellite data challenge
The European Space Imaging

Ordnance Survey staffing levels
Region
Offices (staff numbers in brackets)
Total
East Midlands: Nottingham (3), Kettering (1)
4
East of England Cambridge (2), Chelmsford (4), Norwich (1)
7
London
SW1 (15)
15
North East
Durham (4)
4
North West
St Helens (2)
2
Scotland
Edinburgh (8), Inverness (2)
10
South East
Folkestone (3), Southampton Head Office (836)
839
South West
Barnstaple (1), Bristol (3), Exeter (4), Poole (3), Truro (1) 12
Wales
Llandrindod Wells(3)
3
West Midlands Keele (4), Worcester (1)
5
Yorkshire & Humberside Hull (3), Rotherham (4)
7
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Carl Pulfrich Award

Murphy
surveys
for Kier
in Haiti

The headquarters of the Caribbean’s largest telecoms company and
Haiti’s largest employer, Digicel, was one of the only buildings left
standing after the catastrophic earthquake of 2010. Kier
Construction recently contracted Murphy Surveys to undertake
high-precision surveying on the 11-storey building to assess any
after-effects ahead of replacing the curtain walling.
In view of the location, it was essential that the survey data was
complete and correct before surveyors left site, so data was sent to
the company’s Irish head office for processing and quality control.
All data was checked for accuracy and completeness by the office
team while the surveyors were on site in Haiti. All deliverables,
including 3D AutoCAD drawings, an ASCII file of surveyed points
and a control report, were delivered to Kier, meeting deadlines.

High-Res Challenge invites
people to create new and viable
applications using Very HighResolution (VHR) satellite data.
Application ideas which are
easily implementable,
sustainable, cut costs and create
efficiencies are of high interest.
Participants are required to
submit detailed descriptions of
their ideas including business

cases and end user benefits. The
winner will be awarded a data
package of European Space
Imaging satellite data worth up
to €20,000 for use in further
developing the winning
application. Applications should
be submitted before 15
September 2013. Visit:
www.eusi.copernicusmasters.com

Shannon
wins at
GEO-South

Shannon Survey Ltd has announced great success from exhibiting
at the GEO-South 2013 event (see Undercurrents and our Digital Extras
pages). A number of GeoMax products were sold at the exhibition,
including the GeoMax Zoom 80 LRBT robotic total station, the new
GeoMax Zenith 25 GPS complete with Getac controller and Carlson
software. Shannon experienced considerable interest in the new
Swiss technology from GeoMax. ‘It is clear the UK is ready for a
change’ said Shannon’s Mark Campbell.
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Nominations are invited for this
prestigious award sponsored by
Leica Geosystems and Z/I
Imaging. Nominees will be
considered on the basis of
experience, activities in the field
of photogrammetry and remote
sensing, and contributions to the
advancement of all aspects of the
earth imaging field. The award
recipient(s) will receive US$7,500
or an amount deemed suitable by
the award council and will be
presented the award plaque
during the 54th Photogrammetric
Week, Sept. 9-13, 2013, in
Stuttgart, Germany. www.leicageosystems.com/
carlpulfrichaward

Leica acquires Geosoft
Leica Geosystems has acquired
Geosoft S.r.l., an Italian company,
founded in 1988, which
specialises in modular
cartography, digital
photogrammetry and mobile
mapping solutions. Geosoft’s
mobile mapping system includes
cameras and a LiDAR sensor
together with a software solution
that includes data acquisition,

calibration, post-processing,
viewing, editing and storage
modules. The solution is
compatible with Leica’s terrestrial
scanners.

Satellite imagery in
near real time
DMCii and partner Spacemetric,
have successfully delivered an
image from satellite to end-user
in j11 minutes, as part of a
demonstration at the European
Space Agency’s ‘Big Data from
Space’ conference in Rome..

KOREC technology day
Data integration was the theme
of KOREC’s technology day,
which was held at Aintree
Racecourse on May 15th. There
was plenty of Trimble technology
on display with some impressive
demonstrations of UAVs. But data
manipulation and presentation is
the value end of geomatics.
Trimble has recognised this and is
moving away from a horizontal
‘survey and engineering’ focus
and towards ‘vertical’, marketorientated integration. For more,
see Robin Waters report in the
June issue of GIS Professional.

Events Calendar 2013
• SEMINARS • CONFERENCES • EXHIBITIONS • COURSES

We welcome advance details of events likely to be of interest
to the Geomatics community. Please send details to:
e d i t o r @ p v p u b s. d e m o n . c o. u k
Jeremiah Dixon Exhibition
Ends 6 October, The Bowes Museum,
Barnard Castle, County Durham.
Contact: www.jeremiah-dixon.co.uk

2nd Joint International Symposium
on Deformation Monitoring (JISDM)
9-11 September 2013, University of
Nottingham, UK.
Contact: www.nottingham.ac.uk/
engineering/conference/jisdm/index.aspx

Surveying, Marine & Land Economy
International Conference
7-10 July 2013, The Kelvin Conference AGI GeoCommunity'13:
Open for Business
Centre, University of Glasgow, UK.
Contact: www.casle.org/conferences.htm 16-18 September 2013, Nottingham.
Contact: www.agi.org.uk/geocommunity/
Esri International User Conference
8-12 July, San Diego Convention
GDI APAC: Geospatial Defence &
Center, San Diego, USA.
Intelligence Asia-Pacific 2013
Contact:
17-18 September 2013, Singapore.
www.esri.com/events/user-conference
Contact:
www.geospatialdefenceasia.com
Innovation in 3D: Showcase of 3D
technologies and innovations
Intergeo 2013
18 July, University College London,
8-10 October 2013, Essen, Germany.
Gower Street, London, UK.
Contact: www.intergeo.de/en/index.html
Contact: www.3dlasermapping.com
Everything Happens Somewhere
British Cartographic Society (BCS) Conference and Exhibition 2013
Annual Symposium
9 October 2013, Institute of Education,
3-5 September 2013, Hothorpe Hotel, Bedford Way, London, UK. Contact:
Leicestershire, UK. Contact:
www.geoplace.co.uk/geoplace/link.htm
www.cartography.org.uk/symposium
?nwid=263

RICS NEWS

RICS Policy Watch
Plenty of new and
revised publications
from RICS, reports
James Kavanagh,
director of the Land
Group at RICS.
At long last summer has arrived
in London and with it a
corresponding surge in RICS
activity. Dates are being planned
for the 2013-14 Geomatics
evening lecture session so do
keep an eye out for RICS
Geomatics emails, RICS Land
Group e-briefs, Geomatics World
and social media updates.
Work continues on the 3rd
edition of Measured Surveys for
Land, Buildings and Utilities GN. A
small but active working group is
busy bringing the classic industry
standard specification from 1997
up to date. RICS should also be in
consultation on a 3rd edition of
our Boundaries GN later this
summer with a probable launch
date for winter 2014. Members
can access our extensive portfolio
of RICS Geomatics guidance, client
guides and research at
www.rics.org/Geomatics and
https://communities.rics.org/c
onnect.ti/Wikigeo/groupHome

Re-launch of Geomatics
client guides
Members will also have noted
that RICS Geomatics has relaunched the Geomatics client
guide series. This comes on the
back of the recent re-branding
and updating by our colleagues
from SCSi in Dublin and the Irish
specific versions going live. Our
groundbreaking series of freely
available client guides explain the
sometimes complex world of
geomatics (and related surveying
techniques) for a non-specialist
audience. Related professionals
such as engineers, architects,
developers and planners will find
the seven guides invaluable. They
can also act as an aid memoire
for professional and technical
members of RICS. Many of the
guides have been endorsed by
related geo-industry

organisations such as ICES, TSA,
RSPsoc and Ordnance Survey. So
if you don’t know your scale
factor from your geoid, laser
scanning from calibration,
accuracy from precision or
traditional benchmark from
GPS/GNSS derived heighting,
these are the guides for you.
The guides are also useful for
helping clients and potential
clients better understand the
nuances of subjects such as map
projection scale factor, scale,
calibration and accuracy amongst
others. With a rising interest in
geo-technologies such as laser
scanning and aerial imagery, it
has never been more important to
be able to communicate to clients.
In many cases it may also be
appropriate to include a client
guide within a tender application
or sent directly to prospective
clients. The guides are
internationally transferable in
most cases and easy to translate.
I would certainly encourage all
RICS geomatics members to
actively use these guides.
http://www.rics.org/uk/
knowledge/more-services/
guides-advice/rics-geomaticsclient-guide-series/
RICS also re-branded and relaunched its extensive suite of
public guides. The Neighbour
Dispute sub-suite which
encompasses Boundary, Party
Walls and Rights to Light has
been reviewed and updated by
our specialist panels. The public
guides can be sourced @
http://www.rics.org/uk/
knowledge/more-services/
guides-advice/consumer-guides/

Policy consultation
RICS is a broad church of
specialist surveying and property
skills, and these came to the fore
recently when we responded to a

short but important Department
of Energy and Climate Change
consultation on ‘oil and gas
clauses’ with regards to
renewable energy leases. This
consultation primarily affected
the offshore energy sector. More
@ http://www.rics.org/uk/
knowledge/news-insight/news/
rics-oil-and-gas-clause-inoffshore-renewable-energyleases/
RICS also responded to the
recent Law Commission (UK)
consultation on ‘Rights of Light ‘
http://lawcommission.justice.gov.u
k/consultations/rights-to-light.htm
Members are advised to consult
the RICS guidance note Right of
Light 1st Ed GN 2010. The Law
Commission’s recent work on
easements, covenants and profits
à prendre reviewed the general
law and did not examine specific
easements. It did, however,
highlight the need for further
work on rights to light.
We stressed in our response
that all easements should be
considered equal and that different
systems of legal application should
not arise from any proposed
changes to legislation. We also
underlined the need to create
certainty during development and
that potential ‘rights to light’
disputes should be identified and
quantified from a risk point of view
at the development appraisal stage
of a development.
In summary, in the context of
the main questions asked by the
Law Commission, RICS responded
negatively to the proposal ‘it
should no longer be possible to
acquire rights to light by long use
(known as ‘prescription’). RICS
responded positively but with
‘further explanation’ needed to
the other proposals:
• the introduction of a new
statutory test
• the introduction of a new
statutory notice procedure
• that the Lands Chamber of
the Upper Tribunal should
be able to extinguish rights
to light that are obsolete or
have no practical benefit,
with payment of
compensation in
appropriate cases, as it can
do under the present law in
respect of restrictive
covenants.

There is also a ‘live’ consultation
currently underway on EU
Applications of EU satellite
navigation programmes (Galileo
and EGNOS). RICS may answer
this in conjunction with our
colleagues in CLGE www.clge.eu

International

The FIG working week in Abuja
Nigeria (see pages 14-17)
coincided with the publication by
RICS of new research on Land
Administration and Economic
Development Land administration
theory asserts that land
administration activities support
the economic, social and
environmental development of a
country. In this research, the
national land titling programme
of Thailand was studied as a
successful example of this process
and the surveying settlement
programme in Bangladesh was
selected as a detailed
comparative case study of a
village in the Gharinda Union.
Surveyors find themselves
increasingly involved with
assessing property values in these
conditions and with facilitating
the land registration, both in the
field through measurement and in
setting up land data storage
systems. This latest research can
be downloaded from
http://www. rics.org/uk/
knowledge/ research/researchreports/ land-administrationand-economic-development/
The research can be read as a
companion to Valuation of
Unregistered Lands research
paper.http://www.rics.org/uk/k
nowledge/research/researchreports/valuation-ofunregistered-land/
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Undercurrents

JASbeens fly and drive from far
and wide to say, ‘Cheers!’
By Malcolm Draper

A busy couple of
months in
organising a
splendid reunion
for those who
worked for JA Story
& Partners plus a
trip to Florida to
see one way of
being fired.

W

ell, where to begin. I suppose first of
all I must apologise to readers for the
absence of this column in the last issue
of GW. A combination of factors (including the
Editor’s too many holidays!) meant we just
couldn’t get it together in time. But what a busy
time it’s been, the major event of course being
the Jasbeens reunion at GEO-South in early
May. But more of that anon.
First of all I must tell you about the amazing
device pictured below, which I came across at a
Circus Museum in Florida. Yes, this is a gun, or
rather a cannon, mounted on a large US truck.
The ammunition for it, however, was somewhat
unusual. For years the Ringling Brothers
(founded in 1884) ran a circus touring the US
and which included the cannon for firing
‘human canonballs’. It rather calls to mind the
following story. Following the tragic death of
the Human Cannonball at the Kent Show, a
spokesman said “We’ll struggle to get another
man of the same calibre.” In the meantime, we
invite nominations from across the board for
replacement ammunition (Hmm, your fired! Ed.).
Moving on we must say, “Hi” to several
people. Gordon Andreassend reminisces from
Hong Kong about the sign on the door of his
survey office in Auckland about 55 years ago:
THE SURVERY
Fresh coordinates cooked daily
on the premises

Below: a useful aid for
Lord Sugar?
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Next I am indebted to Dr Arthur Allen for the
following anecdote included in his and Keith
Atkinson’s article on the Teachers of Surveying
meetings (included in the online edition of GW
– GW’s extra pages). The subject was control.
“We remember especially Stan Longdin’s
comment about survey control. He said that
“Survey control is
like sex. When it’s
good it’s very, very
good, and when it’s
bad, it’s still pretty
good!”
Stan was one of
my favourite
surveyors. More
than 20 years ago
he told a gathering
of rather po-faced
RICS surveyors: “I’m
a professional, I do
it for money!” That
lightened the room.

July / August 2013

A time to remember
Now for the Jasbeens, those former
employees of the survey firm JA Story &
Partners plus one former Geonix employee
(Keith Pope), the firm that bought the
company when it collapsed. Some 25
managed to make it to the reunion, which
took place at the GEO-South event at the
Holiday Inn Elstree. The gathering was most
generously sponsored by Leica Geosystems,
whose managing director Phil Wright
obligingly popped his flexible friend behind
the bar but with strict instructions on limits. A
big ‘thank you’ also to PV Publications who
provided the space for the event.
What a fantastic effort some of them made
to attend. Nick Day (who took many of the
photos) flew in from San Francisco, while John
D Bennett dropped in from Baku in Azerbaijan,
where he is otherwise still working as a major
projects surveyor in the oil industry. Bill Rees
delayed a return to Poland. Nearer home, but
still a long way to come, Norman Hamlin came
from South Africa while Pete Lyons drove all the
way from Devon. And while Derek Browning
was unable to travel, Max Ferrari and Norman
Hamlin decided to pop down to Dorset to visit
him. Another who fully intended to come was
Kerry Smith who lives in Spain but was unwell.
It was a fantastic afternoon with old
friendships and acquaintances renewed and
new ones made (remember that back in those
days most of us were field surveyors so you
didn’t get to know everyone who worked for
the firm plus of course, people came and went
over the years).
Many stayed on for the Gala Dinner in the
evening and a chance to hear former England
Rugby Union player Gareth Chilcott (a firm
believer that in rugby you have to get your
retaliation in first!) who was in fine form as
several of the photos opposite confirm.
Overall, it was a very welcome opportunity
to catch up with some of Story’s stalwarts like
the Iffland brothers, Martyn and Edgar (see
opposite, toasting each other’s longevity!).
Martyn writes: ‘I joined Mr John Story in
February 1948, and worked for him until
October 1950, when I was called up for
National Service and spent two years in the
Royal Artillery Survey Regiment. After demob.
I continued with the Firm from December
1952, until July 1970, when Edgar and I set
up Iffland and Associates.’
Everyone wanted to do it again so we’ll see

Undercurrents

GEO-South
hosts
Jasbeens
reunion
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Undercurrents
what can be arranged. We have plans for a
website and have already registered
www.jasbeens.co.uk so watch this space. We
want the website to be as open and easy as
possible for Jasbeens to upload their stories,
reminiscences and photos. We also intend that
it should become a focal point for all
surveyors who cut their teeth when surveying
meant travelling to far-flung places and when
there were no laser scanners to rapidly capture
scenes or GNSS to provide instant control.

intriguingly said: “I woke up one morning,
and all of my stuff had been stolen and
replaced by exact duplicates.” His mind sees
things differently to the rest of us. Here are
some more of his gems:

Washington State in the US has just passed
two new laws on gay marriage and legalising
marijuana. The fact that gay marriage and
marijuana were legalised on the same day
makes perfect biblical sense because Leviticus
20:13 says: “If a man lies with another man
they should be stoned.” We just haven’t been
interpreting it correctly!

I’d kill for a Nobel Peace Prize.
Borrow money from pessimists – they don’t
expect it back.
Half the people you know are below average.
A clear conscience is usually the sign of a bad
memory.
All those who believe in psycho kinesis, raise
my hand.
I almost had a psychic girlfriend... But she left
me before we met.
OK, so what’s the speed of dark?
Hard work pays off in the future; laziness pays
off now.
Eagles may soar, but weasels don’t get sucked
into jet engines.
Why do psychics have to ask you for your
name.
The problem with the gene pool is that there
is no lifeguard.
If at first you don’t succeed, skydiving is not
for you.

Steven Wright is an erudite scientist who

If your car could travel at the speed of light,
would your headlights work?

Miscellany
Not too much space this month but here are
few rib-ticklers:
Just been to the gym. They’ve got a new
machine in. Only used it for half an hour as I
started to feel sick. It’s great though. It does
everything – KitKats, Mars bars, Snickers,
Crisps, the lot.

SPECIAL OFFER • SPECIAL OFFER • SPECIAL OFFER

Subscribe today. . . and get the next issue absolutely free!

RECENT ISSUES HAVE
FEATURED:
– When BIM meets GI
– Interview: why switch
to digital data capture?
– What is a GI
Professional anyway?
– Interview: How do you
design the perfect city?
– Automating topographic
mapping in Germany
– A Map for England:
Single data source for
future development
– Is your GIS data secure
against cyber criminals?
– Does the UK lack interest
in European GI affairs?
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try the digital edition of the June issue
of GiSPro now for free at:
http://www.pvpubs.com/archives.php?titleid=2&issueid=212
Subscribe for one year (6 issues, £34.95 UK / £37.50 Overseas)
before 1 September 2013 quoting ref: GiSProSubOffer and
receive an extra issue completely free of charge! To take up this
offer either:
• call +44 (0)1438 352617
• email barbara@pvpubs.demon.co.uk
Or, why not sign up for a digital subscription at only £14.95?
For more information, visit www.pvpubs.com
Conditions apply: Payment by credit/debit card only. This offer is valid until 1st september 2013 for
an individual subscription lasting one year. We will ask for your full name, address as well as email
contact as subscribers also receive links to the digital issue. A digital subscription for one year at
£14.95 excludes the extra issue special offer.
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Geomatics PGB Chair

How good are you at communicating?
– RICS sets out best practice
Communicating is a
two-way process says
Chris Preston,
chair of the
Geomatics Global
Professional Group
Board but few seem
to play their part.
Perhaps we need to
focus a bit more on
training.

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

A

s the weeks pass by at what seems to
be an ever increasing rate the
opportunity to communicate with you
again comes round.

Communication
A new information paper on managing
communications to encourage best practice
has been produced by RICS (find at
rics.org/standards). The Association for Project
management describes communication as
“the giving, receiving, processing and
interpretation of information… conveyed
verbally, non-verbally, actively, passively,
formally, informally, consciously, or
unconsciously.” Sounds like the title for an
essay on a university course but what does
that statement imply to us as land surveyors,
geomaticists or geospatial engineers or what
ever we want to call ourselves?
Communication is supposed to be two way
but that is not apparent from the requests for
your comments from my previous missives, as
very few thoughts have been received. Does
this mean everything is rosy? I thought not. So
can I expect a bulging inbox on my e-mail?
We have so many ways we can now
communicate from numerous technological
means; from a web page, to various forms of
social media but how good are we at using
these? Learning these skills is going to
become even more important as we
differentiate our individual skill-sets from
others. There is no reason why such learning
cannot be part of our own CPD to make up
part of our personal 20 hours per year. So are
you recording your CPD online yet?

Training
Upon chatting to other members working in
private practice, most seem to be getting
busier but many are having difficulty in

recruiting suitable team members. The change
in university fee structures in the UK is now
beginning to have an effect and there are
generally less applications to Geomatics
courses. This can come as no surprise, as the
salaries on offer upon graduation within
survey companies, are not conducive to
servicing around £30k of debt. Consequently,
survey companies need to look elsewhere for
technician level recruits.
School leavers with ‘A’ levels, are being
recruited but where do these young people go
to get their training? The TSA endorsed course
at the Survey Centre in Worcester is doing a
great job in producing outstanding young
surveyors but they can only do so much. The
NVQs at Level 3 and Level 4 (or the QCF
equivalent Awards, Certificates and Diplomas)
was seen to be over bureaucratic in relation to
the course costs and despite a lot of hard
work by many, lacked enough central funding
and cross industry support to be built upon. I
hope that readers may comment on the
above. I feel we are letting our developing
surveyors down by not providing a way for
them to develop their skills and get a
recognised transferable qualification.
The RICS has responded to the perceived
skills gaps internationally by setting up the RICS
School of Built environment at Amity University
in India, ‘dedicated to producing the
construction and real estate professionals of the
future.’ The Indian demographics are stunning:
by 2030 the country is likely to have 1.5bn
inhabitants (20% of the world’s population)
with around 70% of that population of
working age. It is suggested that there will be a
skills shortage of 80% within the built
environment sector. What involvement should
Geomatics have with this or should we be
focused on things nearer to home?
As ever, your views welcomed.

Changing address or moving on?
If you receive GW as part of your RICS membership, you must inform the Institution of a change of address – the
publishers of Geomatics World cannot change the RICS membership database for you. Call +44 (0)870 333 1600 or
login to the RICS website or write to: RICS Contact Centre, Surveyor Court, Westwood Way, Coventry, CV4 8JE, UK
or email contactrics@rics.org
Subscribers to GW can call +44 (0)1438 352617, email: barbara@pvpubs.demon.co.uk or write to:
PV Publications Ltd, 2B North Road, Stevenage, Hertfordshire, SG1 4AT, UK.
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FIG Working Week

FIG Abuja surpasses expectations
- working week has over 2700 delegates
With dancing,
bands and colourful
traditional local
dress John Brock
reports for GW on
a memorable
conference in
Nigeria’s capital city

Below: queueing delegates
are entertained by a dancer
ahead of taking a partner
to learn the delegate twostep. . .
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aking part with over 2700 other guests at
Abuja in Nigeria from 49 countries, the FIG
Working Week 2013 surpassed the
previous record FIG WW crowd set in Rome last
year by around 1000. Hearty congratulations to
the Nigerian surveyors who so emphatically
showed their enthusiastic support for the event
on their own turf, just as they have at so many
previous FIG events all over the world.
En route to Abuja via Cairo I decided to
spend two nights there so I could explore the
famous Egyptological Museum, which I was
forced to miss during the 2005 FIG WW held
in Egypt. What a most splendid showcase of
thousands of superb artifacts from the
renowned ancient civilisation for people like
me to marvel at!
Arriving on the Friday allowed me to settle
in early into my surroundings. On the Saturday
morning I was permitted to be an observer for
the morning session of the Young Surveyors
UN Habitat Train the Trainer Workshop under
the chairmanship of Young Surveyors chair
Kate Fairlie (Australia) and facilitator Danny
Antonio from The Philippines. My good friend
Nigerian Surveyor-General Prof. Peter Nwilo
came over to shake my hand when he paid a
quick visit to the room, which was most
appreciated. Extended a kind invitation to the
Nigerian Institution of Surveyors Dinner at the
Nicon that evening, I was most fortunate to
be able to join my great Danish friend
Henning Elmstroem as well as meeting some
very important Nigerian delegates one being
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Chief (Dr.) Obazuwa Imasuen from Abuja.

I was the one!
At the General Assembly on Monday just
enough (by one to be exact!) country
representatives answered the roll call by vice
president Professor Rudolf Steiger to
constitute a quorum, which meant that
decisions could be ratified. In fact, I WAS that
one delegate with the balance of power firmly
within my grasp. Fulfilling the role as the
Australian rep as well as being the only
identity from the FIG International Institution
for the History of Surveying and Measurement
(IIHSM), I was called upon to make a formal
presentation about our activities since the last
GA in addition to highlighting some of the
interesting upcoming events in history.
An excellent presentation was given by the
very enthusiastic local organising committee of
next year’s most exciting four-yearly FIG
Congress to be held at Kuala Lumpur in
Malaysia. This will be a fantastic event for the
world’s surveyors and everyone can be
guaranteed of an enjoyable and enthralling visit
to one of the most exotic locations on earth. I
can assure all history lovers of events to thrill
and delight; details to be notified in the near
future so keep your eyes peeled on the FIG
website. Each of the nations hosting the FIG
Working Weeks in 2015 and 2016, being
Bulgaria and New Zealand respectively, showed
the audience why they should go to their
countries and join with them to share their
hospitality and culture at those great events.
At the Welcome Reception held
poolside at the Nicon Hotel, the many
Nigerians present extended their warm
greetings to the overseas visitors with great
music offered by the band to provoke
much dancing especially by the Czechs,
Germans and Finns who tripped the light
fantastic with true panache.
The Opening Ceremony on Tuesday saw
a full auditorium at the Convention Centre
hear the Minister for Lands Mike
Onolememen, an architect, extend a warm
welcome on behalf of Nigerian President
Goodluck Jonathan, who was detained on
overseas business. Mr Onolememen has a
great connection with the surveyors of
Nigeria and his speech displayed a true
affection and appreciation of the value of
the work carried out by our profession in
his country.

FIG Working Week
Not getting lost in translation
At the first plenary session vice president
Chrissy Potsiou chaired the FIG Task Force on
Housing and Property, which highlighted Land
Reform in Africa and the Global Land Tool
Network - an initiative of UN Habitat. At a
session called “Surveying Today and
Tomorrow” I volunteered to fill in as
rapporteur for the local who had been double
booked and despite a technical failure the
speakers carried on most capably.
Belgian Surveyor-General Marc
Vanderschueren gave an excellent presentation
in English on the Federation of French Speaking
Surveyors, which greatly bridged the apparent
gap between the two different language groups
promoting some future joint activities with
translation in various countries. New Zealander
Brian Coutts, Leonie Newnham from Australia
and Volker Schwieger (Germany) completed the
session with propositions to redefine the
surveying profession through education and
communication via the internet and social
media along with an innovative new course
named GEOENGINE available in English at the
University of Stuttgart.

Step out in style to become a chief
My first act of bravery was my venture
outside the hotel compound that afternoon
to catch a local taxi to the nearby Sheraton
Hotel so that I could change my Aussie
currency to Nigeria Nira. The taxi drivers were
most helpful and honest providing a very
cheap and reliable service to foreigners like
me plus they spoke better English than most
of the ones we have in Sydney!
Through the help of some of the locals I
was able to purchase a Nigerian hat and
outfit, which I would don for the Nigerian
Cultural Dinner that night. Being the only
outsider daring to wear the traditional dress I
was made an Elijah (or foreign chief) by the
impressed local contingent. Local musicians
were a great accoutrement to an evening well
provided with food and drink from all over
Africa which helped the FIG Foundation under
the chairmanship of John Hohol from the US
raise much needed funds to assist worthy
recipients in developing countries realise their
ambitions to become surveyors.

History session
The IIHSM did not conduct one of its customary
History Workshops but a History Session on the
Wednesday afternoon of the conference’s
Technical Program was able to attract over 40
attendees. As chair I had most able assistance
from my fill-in rapporteur Leonie Newnham
(Australia) chair of Commission 1, who took the
place of the local young surveyor, who did not
show up. The first presentation was by me
titled: The Boundary Stones of Tutankhamun’s
Father – Akhenaten’s City of the Sun, which
described the fascinating boundary stelae (stone
markers) placed just after 1400 BC to precisely

Our reporter
adopts local
dress and finds
plenty of new
friends.

delineate the perimeter of the newly created
site of the Egyptian capital in the centre of the
country called Akhetaten (literally “Horizon of
the Orb (or Sun)”) by its obsessed creator
Akhenaten (born Amenhotep IV).
Our second speaker was Peter Laarakker
from The Netherlands who presented a
compelling then and now recollection of the
time he spent in Nigeria during 1978-80 as a
teacher at the local university. Many former
students offered fond memories of Peter’s
mentorship. There followed Nigeria’s best
foreign ambassador and Registrar of the
Surveyors Council of Nigeria (SURCON) Winston
Ayeni, who gave an entertaining History of the
Training of Surveyors in Nigeria. As a superb
memento of our journey to Abuja we found a
specially published new book on the History of
Surveying in Nigeria, which will be a special
memory of our visit to this country, especially
for me and all those with a similar passion for
surveying’s colourful heritage.

‘‘

. . . a compelling
then and now
recollection of the
time he spent in
Nigeria during
1978-80 as a
teacher. . .

’’

Well done!
Unfortunately on the following day I had to
leave Abuja to get home for some urgent
business and was forced to bid all of my
Nigerian and overseas friends farewell until
next year in Kuala Lumpur so I cannot report
to you about the Gala Dinner, which I am sure
would have been a stunning success.
Congratulations to all concerned for staging
such a magnificent event with special
appreciation to the FIG ladies Louise, Hanni,
Claudia and Julie for their professional and
undaunted dedication to make our visit so
enjoyable in such a far-off land. Another
particular ‘well done’ must be offered to FIG
president CheeHai Teo and vice president
Rudolf Steiger, who filled in so ably for the
much missed Markku Villikka, who is still
recovering from an illness. We all wish you a
speedy recovery Markku and send you our
warmest wishes. Sincere appreciation to
Nigerian Institution of Surveyors President
Olubode Adeaga, congress director Barde
Jatau and their wonderful local team for
pulling off such a memorable conference.
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FIG Working Week

NIGNET, low cost GNSS and joined-up tidal data
– it was all at FIG Working Week Abuja
This year’s FIG
working week took
place in Abuja,
Nigeria. Richard
Groom has been
browsing the
papers relating to
Geodesy,
Engineering
Surveying and
Hydrography.

‘‘

It is hoped that
this data can be
used for rainfall
forecasting.

’’

Note: the references refer to the various
technical sessions

CORS in Nigeria
Nigeria has recently established a network of
eleven GNSS CORS, called NIGNET and sixty
passive stations. Collectively these are the
realisation of the Nigerian Geocentric Datum
(NGD2012), which is ITRF2008 at epoch 1
January 2012. The work started in 2008 and
was completed in 2012. NGD2012 replaces a
non-geocentric datum dating from the colonial
period, which used the Clarke 1880 ellipsoid.
The passive stations are existing control stations
from the historical national control network
and serve to establish the transformation
between the two systems. Nwilo et al (TS01B)
describe the development of NIGNET, which is
derived from baselines to nine IGS stations in
Africa and southern Europe.
Ayoola, Adebomehin et al (TS02B) have
been analysing data to calculate ‘precipitable
water vapour’ from the zenith tropospheric
delay at the NIGNET stations. This work took
on urgency following the rainy season of
2012, which was one of the worst on record,
leading to severe flooding. It is hoped that this
data can be used for rainfall forecasting.
Tropospheric delay models are an important
aspect of GNSS processing. Dodo et al (TS06B)
compare the results from three models using
data from NIGNET.
In TS03C, Fernandes, Apolinario et al
describe SEGAL (Space and Earth Geodetic
Analysis Laboratory), a collaboration between
two Portuguese universities which has
specialised in establishing CORS in remote
locations.

Relating datums
Uzodinma and Ehigiator-Irughe (TS02B) report
on the discrepancies between different

Remote CORS
installation in
Nigeria (By kind
permission of
SEGAL (Space &
Earth Geodetic
Analysis
Laboratory).
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transformations used by the oil companies in
Nigeria to translate legacy survey control,
which was established on the Nigerian (Minna
B) Geodetic datum and WGS84. The
discrepancies are large – up to 45m. By using
Kriging and inverse distance weighted
interpolation methods the authors have
reduced the inconsistencies to 60mm.
However, digging deeper, it is clear that some
oil companies used seven-parameter
transformations whilst others have used threeparameter transformations – perhaps the latter
companies work in small areas. Within these
groups there is reasonable consistency.
Ono, Onwuzuligbo et al (TS02B) express
outrage that a network of GPS control stations
that was established for the development of
Awka Capital Territory in Anambra State in
1991 had by 2011 been completely lost. Most
stations had been destroyed and not replaced.
Their proposal is to re-establish the network.
But perhaps it would be better to establish a
local CORS instead…
The need for a geoid model to convert
ellipsoid heights to orthometric heights in
Nigeria was the subject of several papers. A
paper by Idrizzi (TS02B) considers use of
global geoid models EGM84, 94 and 08 for
producing a model to convert GNSS heights to
orthometric heights in Macedonia. Not
surprisingly, EGM08 was found to be most
accurate. He sees this as a useful technique in
the absence of gravity observations.

Affordable GNSS
‘Cost-effective’ GNSS was a topic raised in a
number of papers. Cost is the most significant
factor restricting take-up of GNSS technology
in the developing world. Schwieger and Lilje
(TS03C), suggest a single frequency receiver
with external antenna for 2000 euros and
provide decision matrices comparing the cost
of various techniques, also taking into account
the comparative cost of developing and
developed world surveyors.
Elujobade (TS05C) describes CadastralUltra,
a purpose-built low-cost GPS system for
cadastral survey in Nigeria. He says that land
surveyors in Nigeria have resorted to using
navigation grade devices for cadastral survey
because the cost of survey-grade instruments
is prohibitive. CadastralUltra consists of a
handheld L1 receiver that can record carrier
phase data and an external antenna. The
equipment is used to observe static baselines,
which are post-processed. This may help with
relative measurements but it still needs a
precisely known point in order to obtain

FIG Working Week
precise coordinates on the national grid.
Densification of NIGNET is a suggested
solution, with a CORS at every local
government headquarters office manned by
qualified surveyors.
Zhang and Schwieger (TS05C) tested
various L1 antennae with a u-blox L1 receiver
for low-cost monitoring applications. They
extended the test to include an L1 antenna
with choke ring which was able to meet the
requirements of geodetic monitoring,
although the accuracy in plan is rather better
than the accuracy in height.
Kowalewski of navXperience GmbH
(TS06B) gave a paper on his company’s 3G+C
antenna in the Galileo monitoring network.
There is a useful description of the factors
involved in antenna calibration and compares
calibration of the 3G+C antenna with Trimble’s
Zephyr Geodetic II and the Leica AR10, with
surprising results.
Devastating flooding at Ahoada, Rivers State, Nigeria during October 2012.

Monitoring structures
Ehiorobo et al (TS07E) used a combination of
survey, geotechnical and structural monitoring
equipment to study deformation of a building
in Benin City. Their paper is well worth
reading for its interdisciplinary approach.
Henriques and Oliveira (TS07E) have devised
macros in Excel to analyse deformation
monitoring observations and develop
predictive models. They show how their
technique works on three large structures.
Irigue et al (TS08C) have used reflectorless
total station observations to points on a
cylindrical tank with processing using Kalman
filtering techniques to study its deformation.

Photogram for Topo
In TS03C, Jarroush investigates the use of
digital cameras for collecting topographic
information and in particular looks into
calibration methods. He tests the system on
two sites and processes the results using
Datumate’s DatuGram3D photogrammetric
software. The same sites were surveyed using
a total station, resulting in differences of
10–25mm in plan and 3–15mm in height.
Jarroush says that the photogrammetic
technique is three times more productive than
using a total station and also results in a 3D
image record, which could prove useful.
The intensity of the return from laser
scanning surveys can give an indication of the
physio-chemical characteristics of the target.
Bordin et al (TS08C) have studied the effect of
distance to target on the intensity values and
conclude that it should be taken into account
before analysis of the intensity.

Floods
Nigeria was affected by widespread and
unprecedented flooding in September and
October 2012. Shell Petroleum Development
Company (SPDC) is the major oil and gas
operator in the Niger Delta and their

geomatics team (Eyers et al (TS06D)) provided
support for the company’s response to the
emergency by collecting and analysing data
collected during the flood event, including
Radarsat-2 and COSMO SkyMed satellite data.
Flood modelling was covered in a paper by
Olayinka et al (TS06D) and used Cellular
Automation Evolutionary Slope and River
Model (CAESAR) to predict flood inundation at
three places in Nigeria.

Hydro agencies needed
Etuonovbe (TS05E) puts the case for African
nations to have national hydrographic
agencies. At present in most countries there
are no standards, quality assurance or central
archiving of data produced by private
companies. On a similar theme, Ojinnaka
(TS05E) highlights the need for co-ordinated
tidal studies along Africa’s coastline in order to
understand the tidal system and explain
different observed rates of sea level rise and
coastal flooding issues. The author mentions
tidal anomalies off the Nigerian coast, a theme
that is taken up by Badejo et al (TS06D), who
have used an offshore tide recorder to carry
out detailed tidal harmonic analysis in the
Bonga oil field.
Sutherland and Singh (TS06D) introduce us
(well this reviewer, at least) to a new
acronym, SIDS – Small Island Developing
States. The Caribbean has many of these and
they need to develop strategies to deal with
the threats posed by climate change. An
alliance between Carribbean and Canadian
universities is looking at the potential effects
of sea level rise but the lack of long-term tide
gauge data is affecting the accuracy of
modelling efforts.

‘‘

The intensity of
the return from
laser scanning
surveys can give
an indication of
the physiochemical
characteristics of
the target.

’’

• All papers presented at the conference can be
downloaded from
http://www.fig.net/fig2013/index.htm
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Ocean Business and the ‘Blue’ economy
– event highlights opportunities ahead
The marine
environment has
the potential to
unlock great wealth
and energy yet the
Moon and Mars are
better mapped.
Some believe that
for every $1 spent,
$4 will return to
the economy.
James Kavanagh,
RICS Land Director,
reports on a special
conference within
the wider Ocean
Business event.

T

‘‘

A real and pressing need

. . . the. . . sector
has been less
able to articulate
their economic
impact than. . .
their land-based
co-professionals.

’’

Below: April’s Ocean
Business event attracted
over 300 stands.

he biennial Ocean Business conference
and exhibition brings together thousands
of the great and good (and the
adventurous) of the global marine and
hydrographic survey profession. This year’s
event was packed out with amazing
technology, service providers, surveyors,
careers information and much more. But one
very special event stood out.
I was lucky enough to attend one of the
most forward-thinking marine/hydrographic
survey conference streams of recent years.
Although the marine industries have been
discussing the economic benefits of the
various offshore sectors for awhile, the
hydrographic surveying sector has been less
able to articulate their economic impact than
many of the their land-based co-professionals.
The recent FIG report on the ‘economic
benefits of hydrographic survey’ went some
way to addressing the balance and the ‘blue’
economy event went even further. This event
signifies a significant change of strategic
emphasis for a traditionally technology and
health & safety driven industry.

High level speakers from the International
Hydrographic Organisation (IHO), FIG
(Federation of Surveyors), the UK
Hydrographic Office (UKHO) the Maritime
Alliance and IMCA, the International Marine
Contractors Association, which has 915 global
companies with a combined turnover of $150
billion. This is not a small industry when
looked at through the combined views of both
governmental and non-governmental
organisations. There is a real and pressing
need to highlight the industry’s economic
benefits in this time of budgetary restraint.
The conference was organised and opened by
Gordon Johnston FRICS, the vice chair of FIG

commission 4 and a member of the RICS
Geomatics professional group board. Gordon has
been a stalwart supporter of the hydrographic
surveying profession for many years and was a
prime mover behind the FIG report on economic
benefits as mentioned above. Gordon outlined
the conference line-up and focus and then
handed over to the first speaker, Michel Jones
from the Maritime Alliance.
The mission of The Maritime Alliance is
“Promoting Blue Tech & Blue Jobs”. This notfor-profit organisation is based within the San
Diego USA maritime technology community and
fosters maritime business and technology
innovation through collaboration around the US
and the world. Jones outlined the increasing
importance of the blue economy and the need
to understand the language of economists and
even more importantly, politicians.

Skills shortage and falling investment
Robert Ward, president of the IHO reiterated
the statistic that there is 35% less
governmental spending on marine data than 25
years ago, whilst others highlighted the ‘open
access’ models of marine and hydrographic
data provision through international standards
(IHO produce numerous technical standards, as
do the Oil and Gas Producers OGP and IMCA)
and international directives such as InSpire. He
also mentioned the historic skills shortage
within the hydrographic survey industries and
that the IHO was looking at new ways to
engage with key stakeholders. New and
evolving technologies such as crowd-sourced
information, data mining and marine data
exchange standards were all highlighted. This
would not be the last time open data exchange
and access standards would be mentioned.
Recent ‘open access’ initiatives such as the
Crown Estate ‘marine data exchange’ helped
underline the importance of data to the
emerging concept of the blue economy.
Global professional and technical capacities
were highlighted by two speakers. Stephen
Bennett from the IALA and Sitkil Ustaoglu from
the International Maritime Organisation (IMO)
both spoke on capacity with the IMO speaker
emphasising the role of the UN and its ‘Ocean
Compact’ initiative. UN Secretary general Ban Ki
Moon launched the compact at a 2012 UN Law
of the Sea (UNCLOS) conference and reiterated
the global importance of maritime trade.

UK plc’s £31.7bn benefit
The need for good marine information was a
constant refrain– ‘we have better geographic
information and maps of the Moon and Mars
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than of our ocean floors’ stated the IHO, while
rear admiral Tom Karsten, National
Hydrographer, underlined the economic
benefits that UKHO hydrographic charting
brings to UK plc – over 90% of global trade
travels by sea – that’s over $16.6 trillion and
UKHO brings £13.8 billion directly and £31.7
billion indirectly to UK plc, not withstanding
the 640 000 jobs and 4% growth in the
marine industries per annum. Yet only 26% of
the UK exclusive economic zone (EEZ) has
been mapped using modern technology.
Karsten also spoke on the blue economy in
the Caribbean and how many island nations are
heavily reliant on cruise ships and of course,
without good marine and hydrographic data
these massive vessels cannot hope to safely
navigate from port to port. Several regional
collaborative initiatives have developed in the
Meso-American region and the UKHO was fully
in tune with its MEDIN and InSpire data
interoperability commitments. He again
outlined the real need to ‘articulate the issues’
in a language others outside of the marine
industries can understand.

Technologies and Standards
Technology is still central to the marine
industries and some speakers such as Nick
Lambert, former National Hydrographer and
chief executive of UKHO, focused on the use
of advanced robotics and autonomous
systems. See also Eight Great Technologies
highlighted by the Policy Exchange forum:
• the big data revolution and energy-efficient
computing
• satellites and commercial applications of
space
• robotics and autonomous systems
• life sciences, genomics and synthetic
biology
• regenerative medicine
• agri-science
• advanced materials and nano-technology
• energy and its storage
More at: http://www.policyexchange.org.uk/
publications/ category/item/eight-greattechnologies
Lambert also spoke on the ‘catapult’
concept of bringing multiple experts and
technologies together in a common purpose.
Palle Jull Jensen outlined the role of
standards and geomatics with the Oil and Gas
Producers (OGP) organisation. Geraint West
gave a lecture on the National Oceanographic
Centre’s strategy for engaging with industry and
policy. Geraint spoke on the work of NERC
(National Environment Research Council) and
MareMap (http://www.maremap.ac.uk/)
Dr Michael Sutherland FRICS (chair
commission 4 of FIG) reiterated the role of the
blue economy within the Caribbean and the
global role of FIG (see also his article on FIG
Commission 4 on page 30). He hit his stride and
injected an element of passion into proceedings

when moving onto the enormous issues and
opportunities that the still ancient hydrographic
and marine industries in Africa are facing.
Michael is a strong advocate of interoperability
between marine and land-based geographic
information systems and of creating a holistic
vision of geographic information.
Elena Hauerhof suggested that the
‘capping’ of deep ocean vents could create
enough energy to power all of the world’s
cities and we have only discovered 1% of
them so far. Then again, they do mostly lie at
depths of over 2.5km.

Training and value added
Hydrographic Training provision has significantly
evolved and Dr Richard Thain from the Hydro
Academy outlined how the industry personnel
needs of the future would be met by online
training. This scheme is directly related to RICS
AssocRICS and IHO global qualification
standards. Crowd-sourced data, global
standards, risk management, open data
standards, EU initiatives such as MareMap,
Inspire and the recent EU marine mapping
consultation, were all discussed and extensive
Q&A sessions with a very knowledgeable
audience kept the pace brisk and lively.
Fergal McGrath from InfoMar focused on
how value-added data and open data access
could lead to successful policy interaction. The
Irish seabed mapping initiative has often been
held up as a success story and rightly so.
Renewable energy, aquaculture, oil and gas,
recreation, cetacean reports – the list of added
value products is almost endless – however
the most powerful figure was one gleaned
from a Price Waterhouse Cooper’s ‘cost
benefit analysis of InfoMar, which stated that
for every $1 spent on marine data the Irish
state would receive $4 in return. A return on
investment to catch the eye of any politician!
An excellent opening salvo from the Blue
Economy, a conference theme sure to be
repeated at future marine events.
• Read more about the blue economy and the
increasing significance of the hydrographic and
marine environment over the following pages
and in our online “Digital Extras” pages.
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Above: Inshore applications
are growing driven by
smaller technology suitable
for river craft. A recent
42km survey of the River
Elbe (known as the Labe in
the Czech Republic),
between the German
border and the Czech city
of Ustí, found several
submerged objects
including a sunken boat,
potentially hazardous to
navigation. Czech
contractors VARS BRNO a.s.
used a GeoSwath Plus
250kHz side-scan sonar
supplied by Kongsberg
Geoacoustics. Insets show
bathymetry captured and
boat recovered.

‘‘

. . .‘capping’ of
deep ocean vents
could create
enough energy to
power all of the
world’s cities. . .

’’
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Offshore dimensional control

Dimensional Control at sea: positioning
structures from a dynamic platform
By Simon Canning

Surveying offshore
from a vessel
means that you are
on an inherently
unstable platform.
Simon Canning
describes how DOF
Subsea S&P
positions wind
turbines from one
of the world’s
largest heavy lift
vessels.

‘‘

Their instability
presents
particular
difficulties when
trying to use
surveying
equipment...

’’

F

or the benefit of those unfamiliar with the
term, dimensional control in this context
normally refers to high precision
engineering surveying in the offshore industry.
Dimensional control surveyors use their land
and engineering surveying skills to support
offshore surveying, engineering and
construction. They use laser scanners, GNSS,
total stations and levels, just like any normal
topographical surveyor, but in unusual static
and dynamic settings.
Their work is in on-shore fabrication and
shipyards or sheds, offshore on static
structures such as jack-up vessels and rigs, on
platforms or structures sunk into the seabed
and on large floating heavy lift vessels or rigs
anchored firmly to the seabed. During the past
two years DOF Subsea Survey & Positioning
has been working on large mono-hull vessels.
Their instability presents particular difficulties
when trying to use surveying equipment to
accurately position structures at sea.

Heavy lift vessel Oleg Strashnov
The Oleg Strashnov is one of the world’s
largest heavy lift vessels, it is big, but it does
move
•
•
•
•

Overall Length – 183m
Overall Beam – 47m
Main Crane – 5000mt lifting capacity
DP Rating – DP3 (Three independent
positioning systems on board)
• 8 × 15mt Anchors
• Gross Tonnage – 47426mt
The vessel shown in figure 1 has wind farm
mono-piles and transition pieces on the main
deck. The main crane, on the stern, lifts each
monopile into position to be hammered into
the seabed. A transition piece is then fitted on
top of the monopile. These are the structure

Far right: Figure1 - Heavy
Lift Vessel Oleg Strashnov.
Right: Figure 2 - Plan view
of the HLV Oleg Strashnov
showing the four total
station locations with
respect to the vessel CRP.
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installations that will be discussed in the
course of this article.

Oleg Strashnov’s integrated sensor system
The first iteration of the integrated system
used for positioning structures at sea from the
Oleg uses the following sensors;
•
•
•
•
•

GNSS antennas – vessel & sensor positions
Total station locations – structure position
Total station ROs – total station orientation
MRUs – vessel pitch & roll
Gyros – vessel heading

The primary source of position information is
the GNSS systems. In order to transfer the
primary GNSS position throughout the vessel,
a dimensional control survey is carried out, in
which the surveyors survey the location of all
the above sensors, along with the location of
construction tooling and cranes relative to the
vessel coordinate system. The origin of this
coordinate system is the coordinate reference
point (CRP) and from here XYZ offsets are
calculated so that we can know the actual
GNSS position of all the surveyed points on
board the vessel. The Oleg has a huge array of
survey, navigation and positioning systems on
board, all with measured XYZ offsets and
thence all with known positions. The GNSS
positions of all sensors are updated at one
second intervals.
It is not possible to attach sensors to the
monopiles or transition pieces during the
installation process so, in order to achieve the
high installation positioning tolerances
required by the client, real-time total station
observations are used to monitor the position
and orientation of the structures as they are
installed. The Oleg Strashnov has four total
station locations, as shown in figure 2
There are also three total station RO

Offshore dimensional control
locations, like the four total station locations
these have known offsets from the CRP on the
vessel coordinate system so that their
coordinates are updated every second.

Integrating the data
A great many sensors stream data onboard
the vessel; GNSS observations, gyro compass
headings, GNSS headings and the MRU Pitch
& Roll data. We also have to compute the
positions of all the sensors, total station
locations and total station RO locations, plus
the location of any other plant or machinery
on-board the vessel.
All the sensors and instrumentation
positions and orientation are integrated in
the navigation software, NaviPac in this
case. The vessel shape, also surveyed with
respect to the vessel CRP, is input to the
software. This enables the surveyor and
others to see, on-screen, the vessel moving
dynamically in real time. All these data can
be viewed as they are input to the system
as well as being recorded.

Right: Figure 3 - a
monopile held at the
side of the vessel by
the clamp and rams.
Below: Figure 4 - a
monopile being
being driven into the
seabed.

At the coal face – installing the
monopiles and transition pieces
We now know what sensors we are using
and where they are integrated. There is just
one more sensor to discuss – the total
station. As with traditional survey, this
sensor is located on a known point with the
RO also being set on a known point for
orientation. Radio telemetry is then used to
transmit horizontal and vertical angles, slope
distance, instrument and target heights to a
PC running DOF Subsea Total Station
Controller. One of the functions of the
Controller is to take the transmitted data
from the total station and, using the station
coordinates and RO coordinates updated
every second, compute the 3D position of
the target. This position is then fed into
NaviPac and the target is then displayed onscreen in conjunction with the instrumentation
and plant mentioned previously.
The monopiles are 5m in diameter and vary
in length, depending upon water depth and
makeup of the seabed. They are lifted from
the main deck of the vessel using the main
crane, lowered into a clamp and held by four
rams. A two-piece tool is then lowered onto
the pile; the first part of the tool (red in figure
4) fits snuggly over the top of the pile, whilst
second part of the tool, the hammer (white in
figure 4), slides through the first, ensuring
that the pile and hammer are co-linear, and
drives the pile into the seabed.
The pile installation position and height are
derived using RTK GNSS, with the antenna
being above the crane block and knowing the
length of cable and the hammer dimensions,
we can derive the necessary information. The
inclination of the pile is measured using a tilt
sensor mounted on the static red section of
the hammer, whilst the heading is measured

using the vessel gyros, as the structure is
always installed with structure N/S being
parallel to vessel N/S, the vessel heading
thence being the structure heading. Final
position, pitch and roll are derived by
measuring to targets around the pile at the
four quadrants using the total station. These
data are input into the DOF Subsea
Installation Monitor software application that
computes the centre, pitch, roll and
orientation of the pile using the quadrant
measurements. The software also compares
these final values with the specified values for
any particular pile. It becomes clear when we
see the pile being driven why we use these
non-contact remote methods; any sensors
actually attached to the pile are obliterated by
the shock from the hammer.
Having installed the monopile, the
transition piece is then lifted by the main
crane and slotted over the mono-pile. The
position and height are derived using a total
station on the vessel and a prism bolted onto
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It becomes clear
when we see the
pile being driven
why we use these
non-contact
remote methods...
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the structure; note that the location of the
prism with respect to the rest of the structure
is known. We can therefore know the position
and height of the transition piece. The
orientation and attitude of the structure is
measured using a gyro and inclinometer
placed on the top of the structure.
Through the use of these methodologies,
the survey team was able to help the main
contractor to install all the monopile and
transition pieces to the client specified
tolerances in Tables 1 and 2.
Data
Heading
Inclination
Horizontal Position
Vertical Position

Specified Tolerances
± 4°
< 0.5°
Circle radius of 1.5m
± 0.25m

Table 1: Tolerance for monopiles
Data
Heading
Inclination
Horizontal Position
Vertical Position

Specified Tolerances
± 3°
< 0.25°
Circle radius of 1.5m
± 0.25m

Table 2: Tolerance for Transition Pieces

‘‘

. . . the surveyors
were seeing up to
1.6m height
spikes when
using the Total
Station system.

’’
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Keeping the total station level in an unlevel world
In order to improve the system, we looked at
it as a whole to see where it could be
improved. We naturally found that no
improvement could be made, but only by
ignoring the elephant in the room. The
obvious problem when on a dynamic platform
using a total station is the dynamic nature of
the platform. We needed to level the
instrument; this is theoretically possible by
adjusting the vertical angle. How? Measure
the pitch and roll at the instrument of course!
With this in mind, a steel plate was
machined to have two areas on precisely the
same horizontal plane. A tribrach with the foot
screws removed was bolted to one plane. The
next stage was to source a tilt sensor that was
accurate enough for the task, small enough to
fit onto the plate and cheap enough not to
make the project manager worry. The software
developers at DOF Subsea then had to modify
the Total Station Controller Software to read
data from Trimble instruments and the tilt
sensor plus, more importantly, take the tilt
sensor data and apply these angles correctly to
the total station vertical angles.

Transition piece installation tolerances
Overall the project was a success and the
structures were installed as required.
However, at the project debrief it was
discovered that during the maximum vessel
working conditions, or when the vessel was
pitching and or rolling by more than 1.5°,
the surveyors were seeing up to 1.6m height
spikes when using the total station system.
Given the target distances and the 1.5°
motion of the vessel being up to 3° in total,
we can see how a 1.6m height spike is
possible when using the total station. Given
the height tolerance of 0.25m this made
both the surveyors and client on-board, at

Right: Figure 6 the workshop test
set up.
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times, naturally unsure of the final results.
This meant that re-measures were necessary
to be sure of the final heights.
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Workshop test set-up
Having assembled the system, it was tested at
the survey workshops. After ensuring that the
components were talking to each other in a
proper and polite fashion, the process was first
of all to level and calibrate the system. The
plate was levelled using the instrument’s
electronic bubble and the tripod legs. This was
a difficult task that was finally accomplished
with a little time and patience. The pitch and
roll reading from the tilt sensor was then
noted. These should of course both be 0.00° in
a perfect world, however, due to the world not
being perfect and to the misalignment of the
two horizontal planes and, to a degree, the
accuracy of the tilt sensor, the pitch and roll
readings were, as expected, not 0.00°.
These readings therefore constitute
calibration C-O values, which were input to
the DOF Subsea Total Station Controller
software. The output pitch and roll was then
corrected to read 0.00°. Shots to four
targets placed at various distances, inclusive
of the working distance, in all four
quadrants were then measured. This was
the base-line measure dataset, because the
plate and therefore the instrument and tilt
sensor were level and the system was
calibrated. The system was the tilted using
the tripod legs in all four directions, from
1.1° to 3.2°, and the four targets measured
again. If the system was functioning as
expected, then all the height readings would
be the same as the baseline measure.

Offshore dimensional control
Did we keep the total station level in an
un-level world?
The short answer is ‘yes’ we did and the
experiment in the workshop was a success.
Figure 6 shows the results of the workshop
testing, the later readings to the four targets
are subtracted from the baseline measure and
the difference is shown.
The results were very good and could, I
suspect, be better, if the position of the
instrument were updated. The problem being
that when the instrument is tilted its position
changes and therefore the slope distance,
giving a slightly false answer. However despite
this we calculated the following precision and
accuracy of the system:
• System height standard deviation = 0.006m
or 0.010m
• System height RMSE = 0.016m or 0.020m
These conservative results were input into the
DOF Subsea Error Budget Calculator software
to see what impact this system would have on
the whole offshore system on board the
vessel, to ensure that the specified tolerance
of 0.25m height would be achieved. The
following shows the expected absolute error
for the whole system
•
1σ/68% = 0.11m
•
2σ 95% = 0.22m
These excellent and conservative results

Right: Figure
6 - Graph
showing the
difference
between the
observed
tilted height
readings and
the base-line
measure

showed that the system would be effective
offshore. We now have a v.2 of the system
where we have integrated GNSS, MRU, Gyros,
tilt sensors and total stations using a
navigation software package and bespoke
DOF Subsea software. This system was
mobilised onto the Oleg Strashnov and is
currently being successfully used.

About the author
Simon Canning received his MSc from the
IESSG at Nottingham University and is a
member of the RICS. He has 20 years’
experience in all fields of geomatics and has
held several senior positions before joining
DOF Subsea Survey & Positioning as their
Dimensional Control Manager.
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River software

GeoRiver: what’s it all about?
Storm Geomatics
has teamed up with
another midlands
company, Barwell
Ltd, to develop a
new software suite
for processing river
channel surveys.
GeoRiver is the
result of four year’s
effort. GW’s Richard
Groom decided to
find out more by
talking to Storm’s
MD Mike Hopkins.

Below: Storm GeoRiver has
undergone rigorous testing
by surveyors using data in
various formats from
different projects. “We
found some spectacular
flaws” says Mike Hopkins.
But with methodical testing
procedures in a controlled
environment we have been
able to sign off all the
technical issues and we now
have a very stable platform.
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GW: Storm Geomatics specialises in river
channel surveys. What prompted you to
develop GeoRiver?
Having spent the last twenty years surveying river
channels I have always looked to improve
productivity. River surveying is interesting because
rivers change along their course and challenge
the surveyor, but there are also a lot of repetitive
tasks. Amongst modern survey systems that
produce point clouds and animations, it is still the
old fashioned cross section that is the mainstay of
river modelling. If you are surveying a lot of river
that means you will be producing a lot of cross
sections. You need to have a good field/office
routine to handle all the data.
Although efficient and robust data collection
in the field is an essential part of the good
surveyor’s goal – to provide deliverables to the
highest standards – data processing is more
and more important as customers demand
different types of deliverables in formats most
people haven’t even heard of. You can have the
best kit in the world, but it isn’t going to
generate income if you can’t handle the data
efficiently and provide the timely, polished
product which unlocks the project door.
Unfortunately there isn’t a piece of software on
the market for every job you will ever do, that
quickly processes your survey and delivers it
exactly as your client wants it.
So, with Storm Geomatics only in its second
year, we decided to get control of the way we
process and present surveys by developing a
river data processing engine that can keep up
with the hydraulic modelling industry. Four years
later we have arrived at Storm GeoRiver version
1.0, and all those that use it seem to be
breathing a sigh of relief, knowing that from
now on they have a fast, reliable and complete
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method for handling their raw survey data.
GW: How does GeoRiver bridge the gap
between surveyor and modeller?
There aren’t many surveyors who do hydraulic
modelling, or indeed hydraulic modellers who
do surveying. However, it is always useful as a
surveyor to know what your data is being used
for and from this, you start to supply more
relevant information in a more seamless format.
From spending time with hydraulic modellers
and attending modelling courses, I began to
realise that although modellers seem to use
every morsel of the data we provide, they tend
to spend a lot of time getting the data into their
various river modelling systems. In between the
surveyor and modeller is a data input clerk who
prepares information so the model is ready for
running. Storm GeoRiver provides fast/automatic
routines so that more of the survey data
supplied finds its way directly into the right
place within the river modelling software and
reduces the data input phase enormously.
We have done this by looking at the variables
across the three main river modelling formats and
identifying common ones, which are then
consistently output in whichever format is
required. Some of the new data going across still
needs to be manually input, but time savings are
made through the simplicity of GeoRiver’s user
interface over less friendly packages. This is the
really exciting end of the software, as we are
breaking new ground with every new function.
GW: What are the features of GeoRiver that
make it innovative?
One of the bigger innovations is the ability to
import and export data from Hec-Ras, Mike11,
ISIS and EACSD 3.2. This has already proven
invaluable in cases where data from archive
models of differing formats have been pulled
together quickly and easily to form a single
model or when converting data from one
model format to another.
A great innovation will be the fact that it is
cloud licensed and you can buy the full and
current working version for as little as £100
for 30 days and be up and running within half
an hour. The idea behind the cloud licence
solves a lot of issues such as the expensive
initial outlay, which some can’t justify if river
surveys are a small part of the company’s
business. The cloud licence also allows the
software to be installed on any PC free of
charge, making it available on any workstation
by simply logging on. The software can also
be used offline by a “one click” option –
useful if you want to put it on a laptop and
download and edit data when on site.
There are many subtle innovations which
go a long way in terms of productivity, such as

River software
auto photo naming, quick text placing, fast
Mannings coefficient input, auto section
naming, variable drawing scale output with
fully working descender cranking, to name a
few. It is the small innovations in the work
flow processes that contribute to the main
time savings.
Having launched this platform it will be our
users who will steer innovation as we add
their requests to our wish list and pick them
off as and when our software committee see
fit and have the funds to do so!

were able to make the change to GeoRiver.
Obviously, those involved in the testing phases
are quite familiar with the GeoRiver
environment, but even surveyors who have
used it from a cold start have picked it up very
quickly. Much of this is due to automated
processes, leaving the operator with little to
do! On the whole, I would estimate that we
can now process river channel surveys 20%
faster than we were able to previously and our
surveyors say that they would never go back
to the way they used to do it.

GW: What have you done to test the new
software?
Having thousands of river cross sections in our
office in lots of different formats, we have used
archive data from differing projects and run it
through GeoRiver to produce the end results.
We have then used the original survey results
produced from other software and routines as a
benchmark and compared the results. Along
the way we found some spectacular flaws with
the software, especially during the MIKE11
development which works with the zero
chainage at the upstream end of the reach! But
with methodical testing procedures in a
controlled environment we have been able to
sign off all the technical issues and we now
have a very stable platform.
We have tested the software in a less
controlled environment by handing it to our
surveyors to process archive data. This has
perhaps been the most rigorous test as they saw
it as a challenge to “break” the software and find
faults, often using less conventional techniques to
arrive at the finished product. By using surveyors
who process this kind of data every day we found
they provided us with requests that were really
easy to implement and made huge time savings in
their working day. We feel that we now have a
solution from both a technical and user interface
aspect that has resulted in an accurate and
trouble-free processing solution.

GW: Have your clients noticed the difference?
We certainly haven’t had any complaints since
we started using GeoRiver to produce our
client’s deliverables. I suppose that with survey
deliverables of this nature it is quite a precise
thing; it’s either right or it’s wrong! As a
survey company you only tend to hear from
your client after delivery if there is a problem.
With GeoRiver our deliverables are bound to
be more error free as a lot of the processes
are automated, this produces more continuity
and integrity throughout the project and these
feelings will no doubt pass onto our clients as
they use our data – which is exactly how we
want them to feel about it. Our clients will
start benefiting from us using GeoRiver when
they need to manipulate and enhance data
themselves. They will be able to pick up our
GeoRiver model and quickly add in structures
and Mannings coefficients themselves, saving
time for the data input clerk.
We launched in March this year and have
already cracked the EACSD v3.2 format which
was released in May. Next on the list will be
another Hec-Ras data format which is similar
to EACSD v3.2 and will allow the user to
sketch upper and lower chords for structures.
This is where a lot of the hydraulic engineers
will benefit from GeoRiver as it will save them
hours of data input. Already, our clients are
seeing that working with a dedicated
company using dedicated software is making a
difference in the quality and integrity of their
data. They can also see that there is a lot
more to come, which for the movers of the
industry is probably the most important of all.

GW: You have been using GeoRiver for your
survey contracts. How has it affected your
productivity?
It was surprising how quickly our surveyors
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‘‘

...the surveyors
saw it as a
challenge to
“break” the
software and find
faults...

’’

• Mike Hopkins has worked for
a variety of survey companies
over the last 27 years and is
now managing director of
Storm Geomatics Ltd, a
company that specialises in the
capture of survey data for the
water industry. He is a full
member of CICES and is a
member of the TSA technical
committee. His favourite
conversations will be about
cricket, rugby, beer, software
and flooding.
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Dynamic calibration of navigation sensors
using GNSS technology
By John Vint

Calibration of
vessel navigation
sensors used to be
a port-based
activity but can
now be carried out
on the move,
explains John Vint,
survey manager,
Fugro Survey AS.

F

or many years there has been a requirement
to calibrate navigation (heading and
motion) sensors and verify DGNSS systems
on vessels working in the offshore oil industry.
These calibrations are a requirement of oil
companies and need to be undertaken prior to
commencement of a project and/or at regular
intervals throughout a project.
Historically, vessel sensor calibrations have
been undertaken in port using traditional land
survey techniques, where the vessel is moored
alongside a quay. But advances made in GNSS
technology and software in recent years have
led to newer streamlined dynamic techniques.
These dynamic calibrations have a number of
advantages over traditional land survey
techniques:
• The calibrations can be undertaken
anywhere and at any time; in port, in
transit between projects or even during
production.
• They are cost effective as there is no longer
a requirement for the vessel to berth
alongside a quay.
• They are “environmentally friendly” as the
requirement for an extra person and
equipment to be sent to a vessel to
undertake the work is now obsolete.

Vessel preparation

Figure 1 below: Antennae
locations (shown using
yellow arrows)

The first step in the preparation for dynamic
calibrations is to install three or more GNSS
antennae (with associated receivers) on the
superstructure of the vessel. These antennae
mounts must be rigid and located in positions
that optimally define the vessel’s heading,
pitch and roll, and should have an open view
of the satellites with as few obstacles as

possible. Nominally, one is mounted in the
bow and two at the stern (port and starboard
side) as indicated in Fgure 1.
Once installed, these antennae positions
must be precisely co-ordinated within the
vessel’s local coordinate reference system to
an accuracy of ±3mm using precise
dimensional control techniques. This is
normally a “one time” task as the antenna
and/or brackets are left in place on the vessel
between calibrations.

Calibration data collection
In order to collect data to undertake the
calibration, GNSS raw code and carrier data
are logged by the GNSS receivers at these
three antennae. Based on our current
experience, four hours of data at a 1Hz
update rate is sufficient to produce good
results. Once the logging session is complete,
the logged GNSS data is transferred from the
receivers and converted into uncompressed
Rinex format. It is then ready to be processed.
Simultaneously with the raw GNSS logging,
data from the vessel sensors (heading sensors,
motion sensors and DGNSS systems) are also
logged at 1Hz data rate and time tagged in
UTC such that it can be matched to the
processed GNSS data during the calibration
computations. The requirements for vessel
sensor data logging are as follows:
• The heading sensor data shall include UTC
time and uncorrected heading observations.
• The motion sensor data shall include UTC
time and uncorrected pitch and roll
observations.
• The DGNSS system data shall include UTC
time and geographical coordinates
referenced to WGS84 or one of its
derivatives.
Upon completion of the vessel data logging,
the calibration and verification data should be
reviewed and converted into ACSII files. For
Fugro Survey, all the logged data is transferred
from the vessel by use of a secure FTP site. In
addition to the logged data, vessel metadata
is also received. This includes:
• Vessel Name, Survey Date, Location and
Timings.
• Precise offsets within the vessel reference
frame for the GNSS logging antennae.
• Precise offsets within the vessel reference
frame for the vessel’s DGNSS antennae.
• Start and stop times for the logging
sessions.
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• A list of system names along with
manufacturer and serial numbers.

GNSS processing
Upon receipt of the data by Fugro Survey an
initial quality control process will be
undertaken to ensure all the required data and
metadata have been received.
1. RTK Processing – the derivation of the
relative antennae positions at 1 second epochs
using software that allows processing of data
logged on a moving platform. The technique of
processing directly between two moving
kinematic objects, improves significantly the
accuracy of the relative trajectory. The results of
the RTK processing (in combination with the
precise vessel offsets) are used to determine the
values used for the vessel heading, pitch and
roll calibrations (ref. Figure 2). These computed
values are matched with vessel heading and
motion sensor observations to derive
corrections to be applied to the systems.
2. PPP Processing – the technique for the
Precise Point Positioning (PPP) solutions is
capable of computing accurate positions
without the use of reference station data or
DGPS services. Reference stations are made
obsolete by employing precise satellite orbits
and satellite clock corrections coupled with
state-of-the-art error modelling. For this
process, the IGS rapid orbits data is obtained
via the internet and used in the computation.
The results from the PPP processing (in
combination with the RTK results and precise
vessel offsets) are used to verify the DGNSS
positioning systems.
As Fugro Survey can also deliver DGNSS
systems to a number of its dynamic calibration
customers, which also require verification, all
the GNSS processing is undertaken using third
party software. No Fugro algorithms are used
in the computational process, which ensures
the independence of the results obtained.

Correction calculations
Data synchronisation of the GNSS processing
and the logged vessel sensors is undertaken
and, as described above, the relative vectors
from the RTK processing are used to derive
the vessel’s heading, pitch and roll values
which are compared with the vessel’s sensor
observations and correction values with
statistics derived for each vessel sensor of
interest. Similarly, the absolute positions
derived from the PPP processing are used to
verify all the DGNSS systems of interest.

Quality considerations and results
To ensure the quality and accuracy of this
technique, it is essential to ensure an optimal
installation of the GNSS reference antennae.
The following points must be adhered to:

Figure 2: Layout
of sensors in
relation to the
vessel coordinate
system and
heading, pitch
and roll
measures.

•

•
•
•
•

very important to minimise the location’s
surrounding obstructions
Precise offsets for the antennae in the
vessel’s local co-ordinate system (X, Y, Z).
This is obtained through an accurate offset
survey of the three antennae.
Longest possible baselines to optimise the
accuracy of the RTK processing.
Firm and horizontal antennae mountings.
Designated and well defined antennae
locations.
Well defined vessel Metadata.

In addition to the importance of optimal
antennae locations, the processing software is
vital to the success of this technique and the
result example presented below are a
verification of the effectiveness of the
software used by Fugro Survey.
The relative vectors between the GNSS
antennae need to be of high quality in order
to obtain a good calibration. In the software,
the vectors are processed both in the forward
and reverse directions and the solutions
combined. The precision of this method is
illustrated in the figure 3 below. Here the data
is taken from a four-hour set acquired in
transit offshore and the standard deviation of
the vector between the two antennae on each
end of a 27.7 m baseline is 0.005m.
As a verification of these accuracies, Tables
1 to 3 overleaf present the results for one
vessel calibrated / verified on three occasions
during a one month period in 2010. As a
reference, the results from a traditional land
survey calibration have also been included
(shown in red).

‘‘

...it is essential
to ensure an
optimal
installation of the
GNSS reference
antennae.

’’

Figure 3:
Baseline
processing
quality
(showing
antenna
separation
distance error
against time)

• A clear view of the satellites, down to a
satellite elevation angle of 10 degrees. It is
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Table 1 – Heading C-O Comparisons – from 2010

Location
Indonesia
Romania
Australia
Romania

Technique
In Transit
In Transit
In Port
Traditional

PosMV
-0.13°
-0.11°
-0.14°
-0.13°

Gyro #1
+0.05°
+0.10°
+0.00°
-0.13°

Gyro#2
+1.05°
+0.72°
+0.81°
+1.00°

Table 2 – Motion C-O Comparisons – from 2010

Location
Indonesia
Romania
Australia
Romania

Technique
In Transit
In Transit
In Port
Traditional

Pitch
-0.03°
-0.04°
-0.05°
-0.02°

Roll
+0.28°
+0.26°
+0.25°
+0.28°

Table 3 – DGNSS Comparisons – from 2010

Location
Indonesia
Romania
Australia
Romania

‘‘

The technique is
flexible and the
constraints
imposed by the
traditional land
survey
methodology are
removed.

’’

Technique
In Transit
In Transit
In Port
Traditional

Easting
-0.06 m
-0.01 m
-0.04 m
+0.01 m

Northing
+0.01 m
0.06 m
+0.03 m
+0.09m

Additionally, the accuracies are confirmed
from a later survey in 2012 shown in Tables 4
to 6, again with a comparison to a traditional
land survey calibration taken at the same time
(in red).
Table 4 – Heading C-O Comparisons – from 2012

Heading
Traditional
Dynamic

Seapath*
-30.25°
-30.23°

Table 5 – Motion C-O Comparisons – from 2012
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System
Seapath
Seapath
Octans
Octans
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Pitch
-0.29°
-0.30°
-0.24°
-0.26°

DGNSS
Traditional
Dynamic
Traditional
Dynamic

System
Starfix.G2
Starfix.G2
Starfix.G2
Starfix.G2

Diff E
-0.01 m
+0.01 m
+0.03 m
0.00m

Diff N
-0.04m
-0.01m
-0.04m
-0.04m

Conclusions
From the information presented here, it is clear
that the accuracy of undertaking the calibration
and verification of navigation sensors has been
proven to equal that obtained when calibrating
by traditional methods. The technique is flexible
and the constraints imposed by the traditional
land survey methodology are removed. The
technique has a growing interest amongst our
customers and the number of calibrations
undertaken to date are:
Table 7 – Calibration / Verification Track Record

Company A
Company B
Company C
Company D
Company E
Company F
Total

2010 2011 2012 2013
0
0
0
3
5
12
9
0
0
1
1
0
0
0
1
0
0
0
0
2
0
0
13
8
5
13
24
13

Additionally, this technique has gained approval
from a number of major oil companies. Ten
different oil companies are represented as the
end customers of companies A to F.

Octans
+1.13°
+0.96°

* The reason for the apparently large C-O
value is due to the Seapath being installed
with its heading alignment approximately 30°
to the vessel’s heading.

Motion
Traditional
Dynamic
Traditional
Dynamic

Table 6 – DGNSS Comparisons – from 2013

Roll
+0.01°
+0.03°
+0.10°
+0.13°

About the author
John Vint graduated from Newcastle University
with a BSc in Surveying Science before joining
Racal Survey and then, via acquisitions, Thales
GeoSolutions, now Fugro Survey. He is
currently Survey Manager for the Norway
operations (based in Bergen), a position he
has held since 1999. His specialist knowledge
is in the field of satellite navigation.
• This paper is based upon a presentation given
at Ocean Business 13.

Legal Notes

Is this the Right Way?
By Carl Calvert

I
Our columnist
considers a Court
of Appeal
Judgement which
may have farreaching
implications for
mapping
accompanying
applications for
public Rights of
Way.

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

t is with some degree of concern that I write
this column as the judgement handed down
by the Court of Appeal will, I believe, open
the floodgates for inferior and unsuitable
mapping to accompany an application for public
Right of Way.
Last October the case of R & Dorset County
Council & Ors v Trail Riders Fellowship EWHC
2634 (Admin) [2012] was heard before
Supperstone J. The matter related to an
application by the Trail Riders for a Byway
Open to All Traffic (BOAT). The application for
the BOAT was denied by Dorset County
Council on the ground that the map
accompanying the application was not correct
according to statute. The court’s judgement
upheld the County Council’s decision and
ruled that a 1:25,000 scale map enlarged
from a 1:50,000 scale map was not, in fact a
1:25,000 scale map as required by statute. To
surveyors and cartographers this judgement
sat well with OS practice of creating the
1:50,000 with a different specification from
the 1:25,000. In other words the detail and
accuracy from an enlarged 1:50,000 scale map
is not the same as the 1:25,000 scale map,
produced at that scale.
The Trail Riders appealed, Riders Fellowship v
R & Dorset County Council & Ors [2013] EWCA
Civ 553. Lord Justice Maurice Kay, in the
opening of the Appeal Court’s judgment stated
that ‘Access to the countryside often gives rise
to controversy.’ After this judgement the
position of the Right of Way may also be
subject to controversy. The Wildlife and
Countryside Act 1981 governs the way that an
application for a right of way should be made
and this appeal was solely concerned with
whether, as a matter of form, the applications
complied with the statutory requirements.
Paragraph 1 of Schedule 14 provides:
“An application shall be made in the prescribed
form and shall be accompanied by
(a) a map drawn to the prescribed scale showing
the way or ways to which the application
relates; and
(b) copies of any documentary evidence (including
statements of witnesses) which the applicant
wishes to adduce in support of the application.”

The dispute was concerned only with the
maps submitted with the applications.
It is beyond argument that a map is
required but that does not mean that the map
must be an Ordnance Survey map; in the
court’s view it could have done, but did not.
Next, the map need only show the “way or
ways to which the application relates”. An OS

1:25,000 map depicts more physical features
than an OS 1:50,000 but paragraph 1(a)
permits the use of a map which is not
produced by OS and so it was held that:
“… it cannot be said to embrace a
requirement that a map accompanying an
application must include the same features as
are depicted on an original 1:25,000
Ordnance Survey map. It may include more or
fewer such features.”
The court then considered the words drawn
to a scale of not less than 1:25,000 and decided
that “drawn to” did not mean that this was the
original scale of the map but was ‘produced or
reproduced at that scale. Kay LJ considered that:
“At the time when the 1981 Act was enacted,
Parliament would not have had in mind the kind of
readily available technology which was used in this
case. In R (Quintavalle) v Secretary of State for
Health [2003] 2 AC 687, Lord Bingham said ( at
paragraph 9):“There is, I think, no inconsistency
between the rule that statutory language retains the
meaning it had when Parliament used it and the
rule that a statute is always speaking… The courts
have frequently had to grapple with the question
whether a modern invention or activity falls within
old statutory language… a revealing example is
found in Grant v Southwestern and County
Properties Limited [1975] Ch 185, where Walton J
had to decide whether a tape recording falls within
the expression ‘document’ in the Rules of the
Supreme Court. Pointing out, at p190, that the
furnishing of information had been treated as one
of the main functions of a document, the judge
concluded that a tape recording was a document.”

Kay LJ said that the above led him to
believe that “drawn” was not to mean
“originally drawn”.
The problem of matching the detail on the
enlarged 1:50,000 to the features on the
ground and land ownership are more difficult
than by using an original 1:25,000 but that is
off the point.
As I see it this judgement will be binding on
lower courts and applications for Rights of Way
may well be on maps which do not have their
genesis in OS, or indeed in any commercial
map or GIS. It seems that provided it shows the
‘way or ways’, that is sufficient. This may open
the floodgates for poorly drawn or created
maps and lead to arguments about how
accurate the ‘way or ways’ should be depicted.
This is a judgement on interpreting a
Statute, and in my opinion does not address
the underlying matters of cartography or
surveying which I believe Parliament probably
had in mind when the Statute was created.
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FIG & Hydrography

Hydrographic representation spans fifty countries
– FIG Commission helps drive ‘Blue Economy’
Through its
commission
structure, FIG
maintains a strong
focus on
hydrography and
the marine
environment.
Dr Michael
Sutherland, Chair
of FIG Commission
4, outlines the
commission’s aims,
objectives and
activities.

Terms of Reference
Commission 4 is the Hydrography focus of
FIG. The Commission has over sixty delegates,
correspondents and academic members
representing approximately fifty countries. It is
probably more precise to say that the business
of Commission 4 is hydrography and the
marine environment. This is reflected in the
Commission’s Terms of Reference that include:
• Hydrographic surveying;
• Offshore surveying in support of
energy, environment, submarine
telecommunications, ports and
harbours;
• Hydrographic education, training and
Continual Professional Development
(CPD);
• Marine Environment and Coastal Zone
Management (CZM) ;
• Data processing and management of
hydrographic data; and
• Nautical charting and bathymetric
mapping – analogue and digital,
including ENCs (Electronic Navigational
Charts).

Publications
Commission 4 supports hydrography through
its activities, with the support of its national
delegates. Information relevant to hydrography
is disseminated through publications, and
commission members’ participation in
international meetings, conferences and
committees. As a part of regular business,
Commission 4 organizes technical sessions at
FIG annual working weeks, biannual regional
conferences and congresses that take place
every four years. Commission 4’s sole and joint
publications include:

‘‘

. . . not only to the
technical aspects
of hydrography but
also to its holistic
application to
socioeconomic,
environmental,
political and other
issues relevant to
human societies.

’’
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Administering Marine Spaces: International
Issues;
FIG Guide on the Development of a Vertical
Reference Surface for Hydrography;
Guidelines for the Planning, Execution and
Management of Hydrographic Surveys in Ports
and Harbours; and
Report on the Economic Benefits of
Hydrography
Additionally, through memoranda of
understanding and other formal or informal
mechanisms, the Commission works
collaboratively and cooperatively with other
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organizations sharing overlapping interests.
These include the International Hydrographic
Organization (IHO), the International
Federation of Hydrographic Societies (IFHS),
the International Cartographic Association
(ICA), the United Nations’ International
Maritime Organization (IMO) and the World
Bank, among others.
The development of guidelines and
standards to assist hydrographers to provide
quality services is also a focus of Commission
4. Standards supported by Commission 4
include IHO S-5, S-8, S-6, S-47, S-57, S-100
etc. The Commission represents FIG on the
FIG/IHO/ICA International Board on Standards
of Competence for Hydrographic Surveyors
and Nautical Cartographers (IBSC) jointly
with IHO and ICA.

Working Groups
Each four-year term of Commission 4 has a
different focus, depending on a number of
factors. These foci implicitly relate to Working
Groups. While during every term the
Commission is concerned with all things
hydrographic, the current 2011-2014 term
involves activities related to:
Working Group 4.1 – Ellipsoidally Referenced
Hydrographic Surveys (ERS);
Working Group 4.2 – Standards and Guidelines
for Hydrography;
Working Group 4.3 – Multi-Sensor Systems for
Hydrographic Applications;
Working Group 4.4 – Maritime and Marine
Spatial Information Management; and
Working Group 4.5 – Hydrography in Africa.
Working Group 4.5, Chaired by Commission 4
Chair-Elect Ms Angela Etuonovbe, has been
particularly active promoting hydrography in
Africa through meetings with government
officials and workshops. Commission 4 also
works with other FIG Commissions and Task
Forces. Co-operation and collaboration is
currently underway with the FIG Task Force on
Africa, and the Climate Change Task Force.
Contributions have also been made to
other FIG Commissions’ publications, such as
Spatial Planning in Coastal Regions: Facing
the Impact of Climate Change from
Commission 8. This demonstrates the
Commission’s commitment not only to the
technical aspects of hydrography but also to
its holistic application to socioeconomic,
environmental, political and other issues
relevant to human societies.

FIG & Hydrography
The ‘Blue’ Economy
In a latest demonstration of the
Commission’s commitment to hydrography’s
application to human societies’ objectives, a
one-day conference titled “The Blue
Economy” was organized jointly with the
IHO, and supported by RICS. The conference
took place at the National Oceanographic
Centre (NOC) in Southampton, UK on
Tuesday, 9th April, 2013 as part of Ocean
Business 2013. Presentations were made by
representatives of a number of organizations
with interests in hydrography and its
contribution to national and international
economies. These include FIG, IHO, The
Maritime Alliance, International Association
of Marine Aids to Navigation and Lighthouse
Authorities, IMO, United Kingdom
Hydrographic Office, National Oceanography
Centre, International Association of Oil & Gas
Producers, International Marine Contractors
Association, The Hydrographic Academy, and
University of Twente. The chief organizer was
Mr Gordon Johnston, Commission 4 ViceChair Administration and Communication.
You can read more about the Blue Economy
conference on page 18.
• For more information on Commission 4, visit:
http://www.fig.net/commission4/

Above: Sharing a light moment at the Blue Economy Conference are (l to r) Robert
Ward (president of IHO), Dr Michael Sutherland (chair, FIG Commission 4) and
Gordon Johnston (vice-chair Administration & Communication, FIG Commission 4

The International Federation of Surveyors (FIG), whose
membership comprises professional surveying and
surveying-related organizations from around the world, was
established in Paris, France in 1878. The original members
came from Belgium, France, Germany, Italy, Spain,
Switzerland and the United Kingdom. Today, FIG member
organizations are on every continent. Individuals contribute to FIG
objectives through involvement with its ten Commissions, each defined by a
different surveying discipline or surveying-related focus. Leading each
Commission is a chair, nominated by a professional surveying organization
and subject to election/affirmation by FIG General Assembly. Each chair
serves a four-year term, with the latest term being 2011-2014.
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Down under currents

In the steps of Australia’s founding
surveyors (via Nigeria!)
By John Brock

W
A major survey
conference in
Australia’s capital
and a walking tour
in the steps of the
country’s first
governor have kept
our columnist busy,
in addition to
attending the FIG
working week in
Nigeria’s capital
Abuja. To read
John’s report on
the FIG event turn
to page 14).

• In addition to being an
honorary Nigerian chief,
John Brock is a Registered
Surveyor in Australia and
is a stalwart of FIG and its
Permanent Institution for
the Art and History of
Surveying.
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inter has hit the antipodes like an ice
hammer although compared to the UK
we are still relatively warm at between
5 and 20 degrees Celsius! A Topp Tour of Luna
Park amusement ground brought back childhood
memories with a ride on the ferris wheel as well
as taking us behind the scenes to see WW II air
raid bunkers and the end of the old railway line
which used to run right through the fun park.

The Centenary of Canberra
We attended the Surveying and Spatial
Sciences Conference held in Australia’s capital
city Canberra during the third week of April.
In tribute to the original founders of our
nation’s capital Canberra stalwart Frank
Blanchfield led a team of young professionals
to investigate the original field notes of
surveyor Percy Sheaffe to relocate the exact
spot where Federal Government Minister King
O’Malley (yes, that was his first name ?)
placed the first peg to ceremonially commence
the construction of the Federal Capital
Territory (later to be renamed the Australian
Capital Territory – ACT).
In a fitting tribute to a 100-year anniversary
the organising committee also entrusted Frank
with the task of conscripting appropriate
speakers to take part in the History and
Heritage Workshop to be held on Tuesday 16
April. The impressive programme had Matthew
Higgins (not the Queensland surveyor!) with his
“Surveyors at the Snowline” during which the
enthralled audience experienced the borderlines
of the ACT with photos of some reference trees
lost to bushfires as well as all of those surveyors
involved in making the survey.
Then we had Terry Birtles give a varied
dissertation on the Capital’s doyen of
surveyors Charles Robert Scrivener about
whom he has recently released a great book
biography followed by my presentation on
“Surveyors of Canberry”, which listed the
early surveyors of the ACT area before the
Commonwealth survey team did their
assignment as well as the more current
identities inclusive of developer/surveyor Henry
Ferdinand Halloran, whose dream of a Port
City for Canberra at Jervis Bay was derailed
when the government of the period’s plans for
a southern rail link were dishonoured.
South Australian Adrian Cummins told us of
the skill and courage of surveyor John
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McDouall Stuart through Central Australia
along with Victorian Lindsay Perry’s tribute to
Mathew Flinders for the naming of our nation
Australia.
Greg Eccleston showed us the product of
the project to make a giant Map of the
Explorers of Bass Strait, while Frank Leahy
related his tale of the sleuth work entailed in
relocating the Plant Camp where the ill-fated
explorers Burke and Wills buried their survey
equipment in the outback.
Finishing off a great array of talks was the
great nephew of W.A. Canning, James (from
Melbourne), giving a descendant’s version of
the history of the major Stock Route bearing
his name which is situated in far north
western Australia.
The Welcome Reception that night and the
Young Surveyors Cocktail Party on the following
evening provided ample opportunities to refresh
both palates and old acquaintances. The Annual
Scrivener Breakfast held at Surveyors Park in the
Parliamentary Circle within view of the New
Parliament House came with great weather and
spirit as those present were asked to volunteer
their fond recollections of their times in the ACT
providing some humorous anecdotes, while a
hearty repast was consumed.

Governor Phillip walk and Barnett tour
Brian Powyer cut an imposing figure as he
strode from Queen’s Wharf at Parramatta
dressed as his alter ego Arthur Phillip to lead
his faithful following of 50 colonists along the
same route that his predecessor had forged in
1788. This 225th Anniversary river walk was a
terrific tribute to Parramatta’s founder and
NSW first governor. Hot on the heels of this
walk we were taken on a Historic Houses Trust
bus tour to view some of the works of
Australia’s most prolific architect James
Barnett who was Colonial Architect in the
second half of the 19th century. By 1881 he
had 1490 projects under his direction with the
most notable being the remodelling of
Customs House (1887), Sydney GPO (186691), Colonial Secretary’s Office (1873-80),
Callan Park Lunatic Asylum (1873-85) and my
absolute favourite building, the Old Lands
Department (1877-90) in Bridge Street with
the many statues of surveyors and explorers
adorning its façade. Our most knowledgeable
guide was architect historian Robert Griffin.

New Product

The MultiStation is born
– merged sensor technologies
in unique instrument

O
Many readers will
have noticed
Leica’s double page
spread and outer
band around the
last issue of GW
telling us ‘change
is coming’ via the
Fusion Roadshows.
Richard Groom
and Stephen Booth
each attended one
of the 21 events
spread across the
UK and Ireland.

ver barely two weeks in May, Leica
Geosystems summoned their customers
for breakfasts up and down the
country. The promise was fusion. It turned out
not to be nouvelle cuisine – the breakfast was
decidedly traditional – but a fusion of
instruments. Robotic total station plus scanner
equals the Nova MultiStation MS50.
Expressed like that, one could argue that
this was not ground-breaking. After all,
Topcon and Trimble have offered instruments
with similar capabilities for some years. The
essential difference is that the scanner on the
MultiStation operates many times faster than
hitherto available. Not a million points per
second, but a very respectable 1000 points per
second with very low range noise.
No doubt the vision is that for many
customers, the MultiStation will satisfy the
requirements of total station and scanner
without going to the expense of purchasing
two instruments and the hassle of carrying
them to site for separate set-ups. The case is
compelling.
The MS50 (also confusingly badged as
MergeTEC) can also support a GNSS antenna
on its carrying handle and be used with Leica’s
SmartPole, to observe survey control. Areas to
be scanned can be selected on the
instrument’s display. Because the scanning is
integrated with the total station, there is no
need to register point clouds, which can be

viewed on the display.
The EDM has a reflectorless range of 2km
and range to a single prism of 10km.
Scanning can be observed up to a range of
1km. For imaging, there are two 5MPx
cameras: one above the telescope and one
coaxial. The MS50 weighs in at 7.8kg, has an
IP65 rating and operating temperature
between -20°C and +50°C.
Data fusion is as important as technological
fusion and MultiStation takes on this task too.
Computations can be made on the instrument
and data can also be downloaded and
processed on a new software package, Leica
Infinity, which will supersede Leica Geomatics
Office. Third party software houses have been
privy to MultiStation for some time, so that
they can also incorporate all data from the
new instrument. A new MultiWorx plug-in for
AutoCAD was also announced.
The main market appears to be
topographic, but Leica also see that
MultiStation’s scanning function will be
attractive for monitoring surveying
applications and their GeoMos and GeoMos
Web software has been updated to process
the new data. However, cost may prove a
barriers for some. Outright purchase is
reported to be £35-40k. But Leica Geosystems
UK expect to offer the instrument for hire
from £160 a week for those keen to try
before they buy.

Monitoring is
seen by Leica as
a likely early
application for
the MS50

Clash detection in plant upgrades and
revamps is another application that Leica see
as suitable for the MS50.
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Video Gauge offers non-contact precision

well as take-off and landing
locations. In the field, it performs
pre- and post-flight checks and
downloads the flight data and
images after landing. The new
wizard-like digital checklists gives
the operator a complete “to do
list” so critical steps are not
missed in the field. The software
also includes fixed post-flight
procedures to ensure that
operators do not leave the field
with a dataset that is incomplete
or inconsistent.

Atkins and earthmine
KOREC has become the sole UK distributor of Imetrum’s Video
Gauge, a non-contact precision measurement video monitoring
system for rail tracks. The system is now available for use by the
UK rail industry and is ideal for applications where there is a
need to accurately measure dynamic deflection at a distance and
under train loading with sub-millimetre accuracy. Recorded video
data can be stored for analysis later, or processed and
transmitted for real-time monitoring.

Leica Nova
Leica Geosystems has launched
the Leica Nova MS50
MultiStation, a combined high
end total station with GNSS
options, sophisticated imaging
and a 1000 pt/sec laser scanner.
The Nova range includes a new
processing package, Leica
Infinit,y which replaces LGO and
a new MultiWorx plugin for
AutoCAD for easy creation of
survey deliverables from
MultiStation laser scanning and
imagery. The company has also
released the TS50, a new high
precision total station and the
TM50, its monitoring counterpart,
along with an upgrade for
GeoMos to handle scan data. See
page 33 for more details.

Photogrammetry for TBC
Trimble has introduced version
3.0 of its office surveying
software, Trimble Business Center
(TBC). The new version is a
powerful, next generation
software suite designed to
manage, analyse and process all
field survey data, including
optical, GNSS and imaging data.
Version 3.00 introduces a new
photogrammetry module for
importing and working with flight
data and images collected from
the Gatewing X100 UAV and
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optical instruments, such as the S8
total station with Trimble’s VISION
technology. Based on the latest
software from Inpho, the module
provides office surveyors with the
capability to process complete
mapping projects containing aerial
data, GNSS and total station
observations. Surveyors can
produce deliverables, including
georeferenced orthophotos, 3D
point clouds and digital surface
models directly from TBC.

Successor to X100
Described as a “next generation”
Unmanned Aircraft System (UAS),
Trimble has announced the UX5
aerial imaging rover to succeed
the Gatewing X100. It offers
enhanced image quality from a
mirrorless 16-megapixel camera
with a fixed focal-length lens. The
large field of view from the
camera allows the UX5 to cover
50-75% more area and is
capable of producing 3D surface
deliverables with a ground
sampling distance of
approximately 24mm.
A new application is field
software for planning UAS
missions, Trimble Access performs
flight checks and flight monitoring.
The imaging application is used to
define the project area, avoidance
zones, and flight parameters as
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Atkins is introducing earthmine, a
3D mapping solution, to the UK
engineering market, following
trials in Bristol, London,
Southampton and Oxford, along
with significant lengths of the
M25 and M11. The imaging
system provides a corresponding
XYZ data point for every pixel in
every image. As a ‘value added
reseller’ Atkins can offer cost and
time savings to hundreds of
engineering projects through
high-quality 3D imagery and
mapping.
The system offers Atkins’
clients an end-to-end solution for
3D panoramic street-level imagery,
providing accurate and detailed
information on features along a
street or site, at relatively low cost.

Fly in, map and fly out
Leica Geosystems has entered the
mobile mapping business.
Pegasus:One allows customers to
use their existing, terrestrial
scanner in profiler mode, for
mobile mapping. It is vehicle
independent and comes selfcontained in two Pelican cases –
simply fly-in, map, and fly-out.
The software platform, ArcGDS, is
a complete solution from data
acquisition to post-processing to
database. It offers users
immediate access to their
imagery and point cloud data in
the same GUI, navigating
visually through images and
clicking on street views.
In situations where users want
only to capture images, an image
only system without a scanner is
available. This provides the same
calibrated camera and leverages
photogrammetry software to
calculate distances from the images
– ideal for GIS applications.

BRIEFS
Optech has announced the
release of its Lynx MG1 (Mapping
Grade) Mobile Mapper. The MG1
is for projects that require lower
absolute accuracy but would still
benefit from higher resolution
and data quality.
Leica Geosystems has
announced that the new Z/I
DMC IIe large format frame
camera series can be operated
fully integrated inside a Leica
aircraft installation.
Also announced is Leica
FlightPro, a flight management
and sensor control system that
makes survey flights more
effective and effortless for Leica,
Z/I Imaging and third-party
airborne sensors.
A co-operation and
distribution agreement
between Leica Geosystems
and Aibotix, a manufacturer
of multicopter unmanned
aerial systems (UAS) will
create end-to-end solutions
for the professional inspection
and mapping market.
Bluesky has launched its biggest
ever online map shop. Providing
easy access to hundreds of
thousands of aerial photographs,
the MapShop offers a range of
options including GIS ready
digital image files and hardcopy
photographic prints. It also
provides access to a national
heighted building map, detailed
national height models, LiDAR
data as well as a range of other
GIS data including Ordnance
Survey map products.
Leica Geosystems accredited
distributor and service partner
Opti-cal Survey Equipment has
added the Cobra wi-fi ground
penetrating radar to its
portfolio. The Cobra GPR can
be used to image the inside of
different materials and
structures. Collecting data from
hundreds of thousands of pulse
reflections every second, the
Cobra helps researchers
identify objects below ground.
The unit is hand-propelled and
similar in size to a lawnmower.
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www.ngmsurveys.co.uk

NGM Surveys are an established Chartered Land Surveying practise
providing a range of Land and Measured Building survey services.
We are currently experiencing an increasing workload in all areas,
from new and existing clients.
Our offices in Guildford and Worcester are both centrally located in
their respective town in modern office space. Our work is nationwide
however the majority is commutable in London/South East/Midlands.
We are looking to recruit surveyors for both offices.
Knowledge of AutoCAD and experience with Leica instruments is
preferred. Also the candidate must demonstrate self discipline,
drive and professionalism.
We will consider experienced surveyors, new graduates, and
college leavers.
The successful candidate’s package will reflect their experience
and knowledge.
Please apply by email, attaching your CV and a covering
letter to mail@ngmsurveys.co.uk.
Southern Office:
Norwich House
14 North Street
Guildford GU1 4AF

Reaching over 5000 professionals in geospatial

To fill that urgent position before the next
issue we have online and e-blast options plus
GIS Professional August issue published on
5th August (copy for print edition 24 July).
Call +44(0)1438 352617 for more information

Midlands Office:
Williamson Court
2 Foundary Street
Worcester WR1 2BJ
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BIM

Seeing BIM through the clients’ eyes
By Lee McDougall

Is there a danger
of BIM suffering
from ‘shiny kit’
syndrome? Do we
have the right
strategies for
persuading clients
of the benefits?
Lee McDougall,
argues that BIM
encourages joinedup thinking
throughout the
building lifecycle.
But what does it
mean for facility
managers?

S

ome years ago, BIM was just a dream on
the horizon – or a nightmarish vision,
depending on your viewpoint. Now, as
embracing BIM increasingly becomes a
necessity and not a luxury – with government
making BIM for public projects mandatory by
2016 and with wholesale adoption likely to
follow – those with responsibility for built
estates can no longer escape its inevitability.
Nor can they avoid its ubiquity: magazines
devote multiple issues to it, endless conferences
are held, and designers fall over each other to
champion the BIM revolution – whether in the
spirit of genuine innovation or blind panic.
Nevertheless, and while debate is shifting,
there remains a frontloaded bias to this
enthusiasm. Despite claims of BIM’s long-term
benefits to the client – and to those, like
facilities managers, who must manage an
estate long after the architects and contractors
have left the scene – debate still remains
fixated at the early design and construction
phases. Certainly contractors are embracing
BIM, as are many owners of large estates.
However, a design bias has skewed debate in
two key ways.

A knowledge management system
The first way in which the design perspective
may have clouded perceptions of BIM (though
thankfully this is now shifting) lies in its
discussion as another representational tool. Of
course it is commonly understood that BIM is
in fact a ‘live’, real-time model – a building in
digital format. We also know that it
constitutes a radical shift both in ways of
working and thinking, which transform and
streamline the entire design and construction

Laser scanning
in progress at
the Grade II
Listed Swiss
Cottage at
Osborne House,
Isle of Wight.
The project was
carried out for
English
Heritage.
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process, bringing both benefits – increased
economy, efficiency, safety – and also
challenges like potential legal wrangles as the
‘ownership’ of data becomes blurred in levels
of collaboration and data-sharing we are
wholly unused to.
Nevertheless, BIM is still discussed all too
often from the sole viewpoint of platforms
and implementation, as well as in relation to
its imaging capabilities, which may have
unwittingly given the impression that BIM is a
sort of exceptionally advanced CAD package.
Indeed the oft-quoted ‘drawing-board
switchover’ metaphor, whilst compelling, may
also have inadvertently emphasised this
perspective. It is only recently that the focus
has rightly shifted towards BIM’s true nature
as a highly sophisticated database or
knowledge management system.
In using this language and taking this
focus we may also have undermined clients’
appreciation of BIM’s genuinely radical
potentials across the life-cycle of a building
or estate. What do end-users make of BIM
mania? There is a danger to the onlooker
that BIM appears to be only the latest in a
long line of CAD-fads, a ‘novelty’ with its
genuine relevance being trumped up to
justify insider excitement – an acute case, as
they say in business, of ‘shiny kit syndrome’.
Furthermore, since technology now moves at
a frighteningly rapid pace, to perceive BIM
too much in terms of specific packages and
platforms means we risk failing to keep up
with, let alone be in a position to drive,
further conceptual advancements.
In fact, not only is BIM not at all another
representational system (though it can certainly
be used as one) and more like a
live building model, BIM’s genuine
and long-term value is lost when
we fail to grasp its power as an
‘embodied database’. As the
building life-cycle progresses, the
BIM model’s capabilities and
benefits radically shift. At the
front-end, its use as real-time
representation is at the fore:
clients want increasingly accurate
imaging. However, when it
reaches the contractor, its
imaging capacities may amount
to only a quarter of its useful
value.
After handover, the relevance
of this graphical aspect dwindles
even further; rather BIM’s full
capabilities at this stage are
almost entirely as a sophisticated

BIM
database of knowledge. Given the quantity of
information that is ordinarily wasted at key
handover points in the build cycle, the power
of BIM to retain highly detailed and
comprehensive building data cannot be
underestimated.

Re-use is inevitable

Another view of the
listed Swiss Cottage
in the Isle of Wight.

The second way in which a design bias has
skewed perceptions may not be so clear.
When debate is focused on the design and
build phases, we risk becoming blind to one
of the most important potential benefits of
BIM. This is also related to crucial shifts in the
way the built environment is used and to
unavoidable economic and environmental
factors.
Despite the photogenic ‘wow’ factor of
new-build, 80% of the building stock that will
be in use in 50 years time already exists today
– and this may even be greater as we address
profound economic and environmental
sustainability issues. Further, the vast majority
of a building’s cost – some 75% – lies in the
latter stages of its lifespan. We know that
endless new-build is simply not viable,
certainly the market knows this. Perhaps we
are even in mourning. Yet increasing re-use
and conservation of existing estate is
unavoidable: neither the economic nor
environmental climate can sustain itself
otherwise. This will put a further burden on
facilities managers to provide increased
efficiency in the maintenance and
improvement of existing stock.

it may be because we have been here before.
When sustainability filled the very same
pages of industry magazines which have now
been usurped by BIM, a similar focus on the
‘glamour’ end of developments was apparent
in an obsession with ‘flagship greenwashing’, turbines and green roofs as
showcase sustainability, all crucially highly
photogenic. Yet some of the more serious
and genuinely sustainable work amounted to
much more low-key interventions, including
the power of sensitive facilities management
and a growing emphasis on re-use. Similarly,
with BIM the focus on new-build and ‘shiny
kit’ may be unwittingly disguising some of its
most economic, pragmatic and sustainable
applications that lie at the end of the
building life-cycle.

What does BIM mean for FM?

Long term use

What is striking is how far BIM’s potential at
the FM end has been buried under the newbuild focus. In fact, BIM will come into its own
with the ongoing management both of new
buildings but also of existing stock – it will
also ultimately have applications and
implications for the heritage and conservation
industries, an area that is only just being
touched on. By combining existing
technologies, such as advanced surveying and
geomatics techniques, a BIM model of an
existing estate can be easily created from
accurate laser point cloud surveys and
‘tagged’ with data describing the key physical
properties of each building element.
The owner or facilities manager is then able
to load the model with data over time and
long after handover, in line with priorities, in
effect creating a ‘live’ replica of an entire
estate that develops as the estate itself
develops and which eliminates the need to
cross-reference sources of information and
duplicate tasks. Clearly, this has powerful costtime benefits. Although BIM can be developed
and utilised in this way it is either not being
fully grasped or else not being clearly
communicated to clients.
If there is something uncanny about the
trajectory that the BIM debate has taken then

Understandably, there will always be resistance
to embracing new ways of working, especially
when these new ways have upfront
implications in terms of time and cost. This is
surely not helped by presenting new
technologies, albeit unwittingly, as the latest
in a long line of design fads and with an
emphasis on features rather than benefits. To
counteract this, the industry may need to
begin to think more educationally. For
example, we might need to produce BIM
models and hold seminars for the sole purpose
of relaying to clients BIM’s true capabilities.
It is unlikely that a designer in the early
days of CAD would have felt the need to
produce drawings merely to show off its
rendering techniques. But precisely because
BIM has advantages long after the contractor
recedes, we are forced to put ourselves in the
position of the client, the owner, the manager
like never before. Even the earliest stages of
creating a BIM demands of us that we shift
our approach to what we do: from the outset,
the model is devised on the basis of its
intended long-term uses. This means that we
need to know upfront what the client wants it
for – in the long and not just the short-term.
But what if the client doesn’t realise its power
at the FM end? What if the client is either
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Even the earliest
stages of creating
a BIM demand of
us that we shift
our approach to
what we do...
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BIM
unaware of, unconvinced by, the full spectrum
of benefits it offers long-term?

The software block

‘‘

...the farreaching benefits
and implications
of BIM are still
being lost in
translation.
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These shifting roles may make us
uncomfortable. Yet by its very nature, BIM
inherently encourages holistic, joined-up
thinking – it breaks down the rigid categories
we are used to. We know this. Yet perhaps
we are not as mentally prepared for this
‘breakdown’ as we like to think. Indeed the
facts and fears around data-sharing and
mutual contracts may also reflect broader
concerns about stepping outside assumed
roles. Could it be that all in the industry have
to begin to think more like a BIM model? It
may be that whilst BIM prevents the loss of
valuable data as it transits from phase to
phase, the far-reaching benefits and
implications of BIM are still being lost in
translation.

About the author
Lee McDougall is a qualified geospatial
engineer with more than 25 years of
experience. He is a regional director of Aedas
and is responsible for all matters relating to
geomatics. Lee is also a member of the UK
Government’s BIM Task Group, which brings
together expertise from industry, government,
public sector, institutes and academia to
deliver government requirements for the
implementation of laser scanning within the
BIM process.
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We also have to begin to think more like
researchers. As well as benefits, we cannot
deny that there are also problems raised by
BIM and if we want to stay ahead of the
game we cannot sit back and wait for other
industries to solve them. For example, there
are currently blockers to fully integrating BIM
models to the FM end – the software
packages currently in use in FM are not those
used in BIM. Aedas Building Consultancy are
already addressing ways in which this
technological gap can be fruitfully bridged
and investing heavily in research solutions
and collaboration with technology firms. And
we need to keep thinking ahead – even as
we may feel we are only just getting to grips
with BIM.
We may even see a day when sensors and
alarms in the building also work in real-time
within the BIM model: a digital representation
of a building estate such that an FM manager
has at his or her command the entire estate
before them – a sort of data-rich CCTV
system. This may seem like sci-fi – but do we
wish to wait around while other people
develop these applications? Or do we wish to
be at the forefront of thinking?

Think like a BIM model!

Hydrography

Practical applications for USVs in inshore hydrography
By Adrian McDonald

There is a place for
unmanned surface
vehicles (USVs) in
shallow water
hydrography.
Adrian McDonald,
from Oceanscience
Group, describes
the technology and
looks at some
applications.

S

urveying of shallow, slow moving rivers or
small ponds is commonly accomplished by
a single surveyor with a pole-mounted
GNSS and field data collector, and a pair of
long wading boots or immersion suit. With a
minimum requirement for manpower and no
need for specialised hydrographic equipment,
this method is cost effective but limited to
shallow water with safe wading conditions.
For mapping larger areas with a high degree
of bottom coverage, a multi-beam echosounder
on a dedicated survey boat is often used. But
multi-beam sonar is of diminished usefulness in
shallow water and requires substantial upfront
capital investment. Between these two
extremes, a single-beam echo sounder and submetre or RTK GNSS mounted on a small motor
boat or kayak offers survey flexibility at a
relatively low cost. However, even a small
manned boat will not be suitable for some
survey locations. For example, there may be no
access to launch, the water may be too shallow
to avoid grounding, or it may be unsafe for the
surveyor to be on the water in an industrial
setting.
Remotely-operated boats are increasingly
being used in place of such small manned
boats for survey projects in many different
environments, and are increasing availability of
high quality hydrographic surveying for the
most remote or hazardous locations. With a
relatively small size and low draft, a remote
vessel can be used in shallow water, is easily
transported, and may be used on corrosive or
dangerous water such as effluent ponds, mine
waste ponds, or rivers with high water
velocities. One such remotely-operated survey
system, specifically designed for challenging
inshore hydrographic jobs, is the Z-Boat 1800,
developed by Oceanscience Group of San
Diego, California.

Z-Boat 1800 origin
Recognising the potential benefits of a small
and portable remote survey boat for river
velocity surveys during dangerous flood
conditions, the US Geological Survey (USGS)

asked Oceanscience to develop a high speed
instrumentation boat. The boat was initially
deployed by USGS technicians using acoustic
Doppler current profilers (ADCPs) during flood
stage surveys. Later, it became clear that the
remote platform was suited to inshore
hydrographic surveying with echo-sounding
equipment installed in place of the ADCP, and
the Z-Boat 1800 was born. “We realised that
the options for the small boat surveyor in
terms of a remote boat solution were limited.
Available systems were too large and
expensive, individually custom built by survey
firms, often with little or no high speed
performance”, recalls Dr Ron George,
president and founder of Oceanscience. “Our
approach was to focus on developing a
solution that was in line with the needs of the
small boat surveyor, with costs minimised by
accommodating the surveyor’s existing survey
equipment, in particular RTK GNSS.”

Remote survey process
The Z-Boat differs little from a conventional
survey boat in the overall survey process and
equipment installed. A single-beam echo
sounder is combined with on-board GNSS to
provide continuous measurement of the depth
under the boat as it follows the survey line
guided by the operator on shore. However,
instead of having this equipment directly
connected to the survey laptop or data
collector, as is the case on a normal survey
launch, the Z-Boat’s long range wireless link is
used to transmit survey data to the shore
where soundings and GNSS position are
acquired using software such as HYPACK,
HydroMagic, HYDROpro, or QINSy. On the
shore acquisition computer, a single serial COM
port is typically used to receive the combined
data messages, usually in the NMEA 0183
format, and the navigation display assists the
operator in guiding the Z-Boat by displaying
the boat position, heading, and the completed
survey track.

Application areas
The value of a remote survey boat is greatest
for projects where a regular survey boat
simply cannot be used. Although sometimes it
is beneficial to replace an existing manned
boat option with a remote craft, it is when
there is no manned option at all that systems
such as the Z-Boat provide the most value.
The three principal applications can be
classified as follows:

Right: the Z-Boat
data flow

Hazardous water – personnel safety is
compromised to conduct the survey.
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Hydrography
Remote location – a regular survey boat
cannot be transported to the survey site.
Restricted access – launching a regular survey
boat is difficult or the environment is unsuitable.
Examples of Z-Boat survey projects that
illustrate these three main categories of remote
surveying applications are described below.

Hazardous water
Mine tailings ponds contain slurry from the
milling process, which is pumped out to
permanent storage in large dams that allow
the solids to accumulate for permanent
storage (reclamation). Water is always present
above the tailings and mine engineers must
understand the water volume present for
environmental reporting and process
management. In late 2012, one southwestern
US copper mine site started using the Z-Boat
to improve the access to accurate volume
data. The site surveyor recalls the previous
methodology:
“In order to report the water depth and
volume in our tailings pond, we take our GPS
rover out on a small boat and rig a fish-finder
sonar over the side to give us a depth reading.
As we shoot single GPS point coordinates, we
write down the depth from the fish finder. The
process is laborious, produces sparse data, and
we have to be out on the pond for several
hours. This is definitely not ideal in terms of
safety.”
Instead, a safe, remote hydrographic survey
of the 1.3 mile × 0.3 mile tailings dam was
first completed just before the onset of winter
freezing conditions. The dataset was vastly
superior in coverage and accuracy compared
to anything done before; furthermore no
people were exposed to risk doing the work.

Supraglacial lakes
US polar remote sensing researchers travelled
to Greenland in July 2012 to conduct studies
on supraglacial lakes formed from ice
meltwater. As a result of the inaccessibility of
the survey locations, all of the scientific
equipment and personnel were transported by
helicopter. While planning the expedition, the
researchers quickly realised that a remotelyoperated craft of some sort would be required
for the project. But recognising that trying to
make their own boat and control system
would become a substantial effort in itself,
they decided to use an available off-the-shelf
survey boat instead and add their own
instruments to the basic platform.
Working with Oceanscience, principal
investigator Dr Alberto Behar developed a
survey boat that included the researchers’ own
survey equipment: a Seafloor Systems
SonarMite 200kHz depth sounder for
accurately measuring lake bathymetry, a
Trimble R8 RTK GNSS receiver, and additional
scientific payload that included reflectance
monitoring equipment, used to help relate

Right: the Z-boat in
action in Greenland.
Photo courtesy of Dr.
Alberto Behar, NASA
JPL.

satellite measurements to actual supraglacial
lake bathymetry. Owing to the potential
interference of the boat’s hull with reflectance
measurements, the Z-Boat was even given a
special flat black finish to minimise reflection
from the otherwise bright yellow plastic hull.
The key requirement for this project was
portability; the boat was small enough to fit
inside the helicopter but large enough to
handle the instrument payload. Additionally,
the researchers demanded operation up to
1km distance offshore, with real-time GNSS
position and heading, to make sure data was
captured as needed in the shortest time
possible.

Restricted access
County surveyors from Santa Barbara,
California monitor dredging of several creeks
in wildlife-protected locations, where the
narrow and often shallow channels present
problems for launching and operating a
manned boat. The surveyors were already
performing all of the land survey tasks in this
coastal area and were looking to take over the
hydrographic portion but before coming
across the Z-Boat, they lacked a desirable
survey methodology.
Owing to the bottom complexity in the
survey area, including a high degree of
vegetation, echo sounder choice was
important. Basic echo sounders that provide a

‘‘

Remotelyoperated boats
are increasingly
being used in
place of. . . small
manned boats for
survey projects in
many different
environments...

’’

Right: the
Z-Boat in
action..
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Hydrography

Right: Z-Boat survey
line with its
associated
CEESCOPE watercolumn echogram
showing weed beds
that may be
improperly identified
as the bottom by a
depth-only echo
sounder on board.

simple depth output with no chart record (full
water column echogram) were ruled out.
Installing a conventional large chart recording
echo sounder on a remote survey boat is far
from a realistic proposition, but fortunately
the CEESCOPE digital echogram-recording
sonar from Australian single-beam echosounder manufacturer CEE HydroSystems is
ideally suited for use on a remote boat. This
system was incorporated into the California
survey boat along with HYPACK acquisition
software.
How the CEESCOPE differs from simple
depth-only sounders is that a GNSS timestamped full water column echogram, along
with digitised depth for each ping, is recorded
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on the echo-sounder memory card. This data
is simultaneously transmitted to the shore
using a high bandwidth radio. The echogram
can be used in post processing to identify
inaccurate bottom detection results, principally
in this case from thick weed beds. Peter
Garforth of CEE HydroSystems recalls the
USA/Australian collaboration: “We were happy
to cooperate in the development of the
CEESCOPE-enabled Z-Boat, although it is fair
to say that we did not have it in mind when
designing the CEESCOPE. What the CEESCOPE
echo sounder offers to the remotely-operated
boat user is the same level of hydrographic
data as he or she would get on a regular boat,
meaning no compromise in QC-ability and
final product accuracy.”

An attractive alternative
Remote survey boats such as the Z-Boat are
increasingly being used to conduct bathymetry
studies where larger manned boats are not
practical. For the land surveyor wishing to be
able to carry out inshore hydrographic jobs
such as industrial water reservoir surveys or
river cross sections, the remote boat option is
an attractive alternative to the traditional small
survey boat and the use of advanced data
telemetry and echo-sounder equipment means
that survey results do not need to be
compromised.

Conference report

HxGN Live: understanding
and shaping change

H

exagon 2013 continued to promote the
non-linear workflows discussed in
previous years. With over 3500
attendees, it was a vibrant event, as well as a
reflection of times in which information flows
were fast paced for both manufacturer and
user alike. The overall message was one of
synergy and intuitive solutions at an event
now rebranded as HxGN Live.

For the third year
running HxGN Live
was located at the
MGM Grand in Las
Vegas. Technologies
showcased included
the ScanStation P20
and the Leica Nova
MultiStation MS50 –
built to revolutionise
the geospatial
industry. It was a
year of transparency
too, both in terms of
market ambition and
in terms of future
developments,
reports Adam P
Spring for GW.

Hands-on training
The hands-on sessions presented a mature
approach to technology integration. In fact,
integration has become a prominent theme
since the first Hexagon Conference in 2011, one
that continues to shape the way developers and
users are interacting with all products. A
training session given by Guy Cuttings on the
morning of June 4th, Using Point Clouds in
SmartPlant 3D with Leica Cloudworx, was one
of many that day which demonstrated how
Leica Geosystems has benefited from the
acquisition of Intergraph in 2010. Cutting’s
fifteen years of experience with laser scanning
made the technology accessible to users from
Power, Plant and Marine (PP & M). Leica
Geosystems is something of a melting pot that
continues to promote collaboration between all
of Hexagon’s divisions.

Opening keynote
Transparency and synergy were prominent
ideas communicated throughout the opening
keynote. Ola Rollén, President and CEO of
Hexagon AB, revisited his fundamental
concept of Actionable Information through
the stories created by a global network of
users. When it came to providing the best

solutions possible all parts of the company
were presented as working together as well as
working with, not just for, the customer. A
live interview with Gerhard Sallinger began
the seamless transition between the other
Presidents of Hexagon: Norbert Hanke,
Juergen Dold and John Graham. Rollen closed
the session on an empowered note: “Go out
there and over the next three, four, days
create great stories where you and us together
create smart solutions.”

Digital narratives
Digital narratives also played a key role. This was
reflected through the name change of the
conference. A change that fell in line with ideas
of non-linear workflows and a social marketing
strategy geared toward an Internet of Things.
Included for the latter was a new conference
app – one that asked users for access to the
location of the smart devices used, along with
the uploading of video and photo coverage to
the HxGN website. Attendees were encouraged
to engage and win prizes.

Geosystems keynote
Emerging and advanced markets were central
themes in the Leica Geosystems keynote. With
over 3500 employees worldwide, 20 training
classes, 120 sessions, 20 topic areas and 3
subtracks it was clear that Juergen Dold and his
team were well placed to make smart solutions
that were useful to an information-driven
world. The audience was even treated to a
champagne reception as part of the launch of
the Leica Nova MS50, the realisation of a 15year-old dream to effectively incorporate
Terrestrial Laser Scanning (TLS) into the Total
Positioning Station (TPS) solution. High
Definition Survey (HDS) tools like the MS50 and
Leica ScanStation P20 took centre stage
throughout HxGN Live. As agents of change,
they continue to fulfil Dold’s vision for
progressive mapping solutions: “The world is
not flat or static and nor should be the map.”

Leica Nova MS50

Above: grand entrance.
Right: all at sea with a lifebelt for
the MultiStation?
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The focal point of the Geosystems keynote was
the Leica Nova MS50 MultiStation with robotic
TPS and TLS capabilities. Mergetec was the
official term given to a system that, as well as
being an evolutionary product, has the potential
to introduce scanning solutions like the Leica
P20 into new markets. Volumetric analysis and
BIM are two applications where the MS50 will
have an immediate impact. Anticipation
surrounding the latter was elaborated upon by

Conference report
BIM business manager at Leica Geosystems,
Cathi Hayes: “We’re super excited about the
MS50 as well from the BIM field trip standpoint
because it really is truly one solution that can
complete the entire BIM field trip for
construction. . . So, you can layout, do QAQC,
all with the same instrument.”

BIM business management
Cathi Hayes was a galvanizing presence
throughout the user sessions, especially at a
time when the long-term market value of BIM
is still being explored. Building programmes in
developing countries and urban regeneration
in the western world were viewed as revenue
streams to watch over the next five years.
With this in mind, the future can only get
brighter for early advocates like Hayes, who
was sales director at Revit prior to its
acquisition by Autodesk. It will be interesting
to see how her role within Leica Geosystems
has progressed by Hexagon 2014.
Building Information Modelling (BIM) was a
theme that ran throughout all aspects of the
Geosystem tracks. Sean Finns’ presentation on
the Use of a Leica ScanStation C10 for Plant
and BIM demonstrated the impact 3D printing
and Augmented Reality is having on the NAFTA
region. While Jason Waddell, BIM manager at
The Beck Group, elaborated on parametric
modelling work he has been doing in Autodesk
Revit. There was even room for an augmented
example that was closer to home.

Augmenting Las Vegas
Las Vegas was integrated into the sessions by
Keith Warren, BIM manager at VTN Consulting.
By extending BIM and point cloud access to
cover civil infrastructure from the City of Las
Vegas an urban simulation was produced. The
simulation was used to inform planning based
on real-world 3D information. Through an
Augmented Reality app infrastructure models of
the city, such as utility pipe networks, could be
viewed in context and in real time on a tablet or
smartphone. The augmentation of environments
via smart technologies also has clear potential
for another plugin-and-play on display: the Leica
Pegasus: One.

Leica Pegasus: One
The Leica Pegasus One turns the Leica
HDS7000 and Leica P20 into mobile scanning
solutions. A GNSS and IMU based system, it is
one of several emerging solutions that
continue to bridge the gap between static and
kinematic forms of survey. The plugin
approach exemplified the closing gap between
specialist and consumer oriented technology
strategies. Pegasus One is geared toward laser
scanning users and GIS specialists alike.

Machine control
Machine control had a more physical presence at
HxGN Live than in previous years. For the first time
there was a Surveying, Infrastructure, Construction

Right: John
Graham,
President of
Security,
Government and
Infrastructure,
gives his portion
of the HxGN Live
keynote.

and Mining Track that supported
products like Leica PowerDigger and
iCON excavate. In between
ScanStation C10 and P20
demonstrations, users could explore
Leica Geosystems’ banner laden
diggers in the exhibition area known
as The Zone. Replacing machismo
with humour, Juergen Dold joked:
“Even my team told me, Juergen, if
you have never driven a dozer you
are not a real man.”

Above: BIM was a galvanizing presence.

Unmanned Aerial Systems
It was no surprise that the
Unmanned Aerial System (UAS)
had a noticeable presence at
HxGN Live. Reports by
companies like Wintergreen
Research have valued the UAS
market at 2.5 billion in 2010
with a growth to 7 billion by
2017. Photogrammetric and
Structure from Motion (SfM)
based solutions have provided
the proof of concept needed
for their use in 3D workflows.
In a presentation called Into the
Above: a member of the Aibotix team
Drone Age, Ruedi Wagner,
wrestling with the New Drone Age.
President of Geospatial
Solutions at Leica, came
straight off the back of a distribution deal with
Germany based Aibotix. The easy to use Aibot
solutions are opening up the three defined focus
markets of urban, small and medium sized area
mapping to new users. Programmable drones like
the Aibot x6 require no flight time under the belt.

Summary
Hexagon 2013 continued to promote the userfriendly and inclusive mindset presented in
previous years. In part, this was seen through
a desire to relate specialist technologies to
everyday life. Like Hexagon 2012, social media
played a fundamental role and users were
encouraged to share their perspectives
through platforms like Facebook and Twitter
(see Geomatics World, July/August 2012, pp.
26-28). Information flow was fast paced - to
the point where the Geosystems track
warranted an entire article to itself.
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GEO-Event report

“adult-to-adult” relationships
This year’s southern
GEO Event returned to
the Holiday Inn Elstree.
GEO-South attracted 30
exhibitors while the
many visitors were
drawn by two-days of
free seminars. But for
exhibitors it was the
chance to go face-toface with so many
potential customers in
one place in a short
period of time. One
exhibitor, new to the
GEO-Event, came all the
way from China. HiTarget Surveying
Instrument Co is one of
the People’s Republic’s
leading brands with
GNSS and total stations
in its portfolio and a
laser scanner and echo
sounder promised.
While Shannon Survey
was delighted to seal a
major deal plus several
other orders at the
show.

T

he seminar theme for 2013 was “New
technologies, the impact of BIM, 360° data
capture, open data and more”. Topics
ranged from BIM and geospatial, GRP,
hydrographic surveying, scanning for monitoring,
to the challenges of positioning structures from a
dynamic platform (see also page 20).
The event saw one of the best Gala
Dinners. A sell-out evening heard guest
speaker former England Rugby star Gareth
Chilcott keep everyone’s total attention
despite a failed mic. Our thanks to sponsors
KOREC for making the evening possible. GEOSouth also played host to a reunion of the
“Jasbeens”, those surveyors who worked for
JA Story & Partners. To read and see more on
that rare and historic rally and the Gala Dinner
turn to Undercurrents on page 10.

Thoughts on a changing world
Bob McEwan of Hewlett-Packard kick-started
day one with an insightful look at where
technology has (and will) take us. “Flying
machines are a waste of time”, “the world will
only need five computers” – predictions are
frequently wrong! Our rate of knowledge
growth is exponential but it’s how we use it that
is important. Rather than the traditional
business model newer ones emerge like the rise
of “free”. But to make money out of free you
need advertising or, as McEwan suggested, “coopetition”, common in the IT world. He
summarised with an image of Sonic the
Hedgehog being paid by Wile E Coyote for
catching roadrunner! (To read more of Bob
McEwan’s enlightening talk, which he also gave
at GEO-North, see GIS Professional April issue.)

Geomatics World

Sensors, data, software and BIM
Chris Little, consultant and survey industry
specialist, believes that the surveyor’s role in
creating and monitoring a building’s geometry
should be at the heart of BIM. It’s great to hear
how big companies are going, he says, but where
do the smaller ones fit in? He admits to a more
cynical view of the surveyor’s role: we are at the
bottom of the process when we should be in the
middle. He agreed with Dr Kemp that surveyors
need a voice but we will have to shout.
According to Little, many still concentrate on
the “modelling” in BIM. Instead we should be
thinking about the whole life cycle of the
model. Where does the model come from?
What is it based on? Design? New survey data
or existing as-built plans? Laser scan?
Combination? How well does all the data fit
together? Is there any quality control of data?
And do the modellers understand the different
datasets? A designer might work at a scale of
1:1 and may think a survey is the same – ‘it is
surveyors who understand the 3D geometry of
buildings’. He likened BIM to a jigsaw with
survey ‘there to make sure it all fits together, in
the right place’.

Open data – has its time come?
Beat the inner ape!
Dr Anne Kemp of Atkins Global explained that
Building Information Management (BIM) is a key
transformative technology backed by UK
government, which is pushing to introduce
20% savings across the construction industry by
2016. But people are still not thinking of the

Above: BIM proponents. From l to r,
Chris Little, James Kavanagh, Dr Anne
Kemp, Charlie Matthews and Richard
Groom.
Right: GRP technology no bigger
than a lawnmower.

45

management part of BIM, she says. ‘Too often,
people go back to child mode and let
technology lead’, we need a more ‘adult-toadult relationship’. There needs to be a
collaborative BIM team and ‘it is important for
our industry that we be a part of this team’. For
this to work, we must command technology
and share information, she counselled. Don’t let
the territorial ‘inner ape’ win!
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Dr Robert Barr believes that open data’s time
has come. But what should be open? He
argues for core reference data, data used to
link datasets together, e.g. postcodes, and
data that is part of statutory register or data
collected to complete a public task. The main
argument for opening data in UK and Europe,
says Barr, is economic growth. People are
asking, if we open this data, what businesses
will it create? What jobs? Barr gave two main
impediments to overcome: job protection and
tradable information (the myth of the ‘crown
jewels’). Barr cites Ordnance Survey, which
needs to hold its core reference data hostage
as its other data isn’t marketable/profitable.
He concludes that ‘open data appears to have
wind in its sails’ but for it to become the
norm, its case still needs to be made.

Hydrographic survey by ‘Stealth Boat’
Dr John Strodachs walked delegates through his
company’s involvement in capturing

GEO-Event report
hydrographic data using a model “stealth boat”.
The boat is tracked automatically using a total
station and soundings from a Sonarmite echo
sounder, transmitted to a land-based PC via
long-range bluetooth for live positioning and
profiling. The boat allows access to places that a
surveyor could not normally reach, such as under
a bridge or a slipped river bank, due to health
and safety risks. It is also a low-cost, speedy and
accurate way to capture data though corrections
for latency are necessary. ‘It’s not a toy but
having said that surveyors can have fun!’ he
concluded.

Terrestrial laser scanning for monitoring
High definition surveying is opening new
opportunities to monitor larger surfaces by
capturing millions of points in a matter of
seconds, says Leica’s Charlie Matthews.
Terrestrial laser scanning for deformation
monitoring is a powerful tool for accurately
representing a surface at high resolution in a
much more efficient manner than monitoring
discrete points. Terrestrial laser scanning lends
itself to deformation monitoring, she believes,
because it provides rapid data capture, entire
surface data collection and time-of-flight data
offers clean and consistent quality data.

360° Virtual-Site Survey Documentation
Spheron’s Peter Taylor again proved to be a
popular speaker with his demonstration of
virtual site survey documentation using the
company’s SceneCam 360° digital camera. He
explained that the photographic approach to

recording/surveying is different to other
methods delegates might see at GEO-South
but added that over ten years of progressive
R&D have made Spheron pioneers in high
definition range (HDR) capture device
technology. The HDR element of the spherical
camera system solves the inherent problem of
360° camera technology – constant changing
light. It is also the world’s only camera that
captures in 32bit automatically (mobile phones
etc are mostly 8-bit). From the darkest scene,
such as a cave, to brightest sunlight, the
camera can cope with it in one scan operation
– ‘it literally turns night into day’. Together
with the Sceneworks software, users can
capture a scene entirely, providing not just
evidence data but virtual access to a site to
capture asset information.
Other presentations included Potholes and
other pitfalls by Richard Groombridge of
GeoPlace, who explained how integrated
geodata speeds response, helps route optimisation and pays cash dividends for highway
authorities. KOREC’s Chris Harris explored
different monitoring methodologies for today’s
complicated construction world and Colin Tickle
of Drilline spoke about ground penetrating radar
(GPR) for utility detection and how it is a proven
and reliable technology for detecting buried
services. Abby Hunt (Korec) offered insight into
the UAVs currently available, their suitability
compared to other platforms and applications.
There was also an intense but lively discussion on
the draft of the new RICS Measured Survey
Specification. Watch this space.

‘‘

He likened BIM
to a jigsaw with
survey ‘there to
make sure it all
fits together, in
the right place’.

’’

Boing! If it’s not wobbling, it’s not measuring!
Will ZEB1 set the internal building survey world alight? The answer looks like ‘yes’. Surveyors got a first look at ‘Zebedee’ at
Geo-South. Laser Mapping’s Chris Wood introduced the latest in handheld scanning and gave some insight into its workings.
The device was developed by the Australian research institution CSIRO with a
remit to survey caves, but it became clear that it can also be used to survey
building interiors and, less obviously, woodlands. No doubt other applications will
emerge. For internal building surveys ZEB1 has the advantage over trolleymounted scanning systems that it can be carried up stairs, scanning as it goes. Its
advantage over static scanning is greatly reduced scan time.
ZEB1 is an eye-safe scanner with a 30m range mounted with an inertial
measurement system on a pole. Between the instrument and the pole is a spring
upon which it depends to make measurements. If it’s not wobbling, it’s not
measuring. With each wobble, ZEB1 observes a sweep of points. If it observes
sweeps of points to the same object and that object has not moved, then clearly
ZEB1 has. This, in onjunction with an IMU, enables it to navigate around a building.
The observation method is to observe in closed loops, ending each loop in the
same place as it started. This enables ZEB1 to calculate the drift of the IMU and
adjust its trajectory so that points in the adjusted point cloud have a precision of
around 15 to 18mm – the worst case, according to Wood, is 30mm. This adjustment
is carried out by uploading the observation file to a website where it is processed and returned. By way of example, Wood
had walked around the exhibition hall at a leisurely pace. It took him seven and a half minutes. He then uploaded the
results for post processing, which took about the same time and would have cost £11. For control, Wood suggests using
150mm spheres, surveyed by traversing, to which the point cloud can be transformed. The hardware cost of ZEB1 is
competitive at around £14,000.
What are the disadvantages? Clearly accuracy is not quite as good as using static scanning and ZEB1 does not incorporate a
camera, yet, but there are plenty of applications for which it will be ideal.
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