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Strong Advances in Technical Initiatives

This issue includes a varied set of articles and 
reports linked by evidence of strong advances 
in geomatics and a real influence on major new 
technical initiatives.

The main article in this issue describes an exciting 
development at Plowman Craven which demonstrates 
what can be achieved if there are clear objectives and 
the will and resources to solve a problem. The success 
of VOGEL R3D also shows that collaboration between 
the service provider and the client is necessary and 
beneficial to both sides. The successful use of a drone 
to provide an accurate survey serves to demonstrate 
that drones not only make a job easier and provide 
useful images but also give better results. The article 
which follows, by Charlton Bland, makes the point 
that operating a drone for an accurate survey requires 
a professional approach with a full understanding of 
the issues involved. Clearly Plowman Craven has the 
experience to do that.

I promised in my first editorial that Geomatics World 
would provide a forum for discussion and in this 
issue we have three articles that give opinions which 
invite further comment. Brian Coutts continues the 
discussion on the use of the word geomatics and 
suggests that we become geospatial surveyors. Is 
this something that would be acceptable, or don’t we 
care? Perhaps we have become so used to explaining 
to non-surveyors what we do and what we know, that 
what we are called is not important. We also have a 
discussion on whether to use the well established Net 
Internal Area (NIA), or the more recent International 
Property Measurement Standard (IPMS) for measuring 
building space and Richard Groom has raised some 
interesting questions in his report on the Smart Summit 
conference. The concept of a Smart City is very 
attractive, but do we know what it means, and can 
we make it a reality? GW will certainly give this topic 
more coverage in the future and will explore the role 
of location and of geospatial surveyors in achieving a 
Smart City.

The first RICS geomatics evening lecture of the season 
was held in October and covered the subject of feature 
extraction from point clouds. Artificial Intelligence (AI) 
is a term to describe apparently intelligent behaviour 
by machines whilst deep learning and neural networks 
are methods of achieving this. In his lecture David 

Selviah described how his team 
applied these methods to extract 
features from point clouds. The 
report on the ISPRS Geospatial Week 
(GSW) in this issue refers to the use 
of these techniques and we will be 
hearing more about AI for processing 
geospatial data.

International affairs are covered in 
reports from Intergeo, UN-GGIM and 
the ISPRS Geospatial Week. In a 
month which has seen the Chinese 
National People’s Congress in the 
news, the GSW and the UN-GGIM reports show that 
there is a lot of activity in China and that the Chinese 
are determined to play a major role in the development 
of geospatial science and commerce. The presence 
of Asian companies at Intergeo is also noted in that 
report. The report on Intergeo confirms that the issues 
highlighted here are indeed attracting attention globally 
with UAVs being the most mentioned technology and a 
widening range of applications with added value being 
a key trend.

The Editorial Board of GW met in October and 
endorsed the mission which I set out in the September/
October issue. We also agreed a plan for 2018 which 
includes themes for each issue. In January this will 
be laser scanning and UAVs, March will feature Earth 
observation and May, education; contributions on these 
topics will be very welcome.

It must be unusual for two 1960s musicians, Joni 
Mitchell and Paul Simons, to be mentioned in an 
issue of GW in quite separate articles. Whether this 
indicates the age of the writers, or the cultural interests 
of geospatial surveyors I don’t know, 
but a special mention to anyone who 
reads the magazine well enough to 
find both.

EDITORIAL   by IAN DOWMAN

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments 

and editorial contributions by e-mail:

editor@geomares.co.uk

or by post:

Geomatics World

Geomares Publishing UK Ltd

Unit 2A Mindenhall Court

High Street, Stevenage

Herts, SG1 3BG, United Kingdom

Ian Dowman, editor of Geomatics World

Ian Dowman, Editor
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Trimble l2P HelPs recover sTolen insTrumenTs
An investigation carried out by Forest Gate Police in East London has recovered over 30 
stolen survey instruments and accessories from a lock-up. The success of this recovery 
operation was assisted by one of the stolen instruments, a KOREC supplied Trimble S-Series 
total station with Trimble L2P (Locate to Protect) tracking technology built-in.

The tracked instrument is owned by Sumo Services and was in use on an East London site 
during the summer when it was stolen. Following its theft, Paul Williams, Director of Sumo 

Services, was able to log into the L2P portal and monitor 
the instrument’s journey. Using Google Maps, he pinpointed 
its location at a storage centre whilst Google Street View 
revealed a CCTV camera covering the storage centre’s 
entrance. Sumo immediately informed the police and called 
KOREC to establish its serial number.

Using the L2P report, the police could establish when the 
instrument arrived at the lock-up enabling them to pinpoint 
the visual evidence they needed on the CCTV footage to 
take somebody into custody. Paul Williams, Director of 
Sumo Services, said, “The use of L2P has quite literally 
saved us thousands of pounds.”

AccurAcy4survey4bim
Everyone knows what is meant by accuracy. 
Surveyors certainly do, or at least they thought they 
did, before they sat down to discuss the subject.

In fact the detailed definition of accuracy is difficult to pin down and, in the outside world, 
often gets confused with precision and tolerance. Survey4BIM has set about the task of 
redefining what these terms mean in the age of 3D digital modelling. The team believes that 
is it important that surveyors express dimensional data quality in the digital environment in a 
way that BIM users can understand.

Bernhard Becker has produced a paper which takes a fresh look at accuracy, precision and 
tolerance and the concepts of absolute and relative measures. He sets out the nature of 
the problem and gives pointers towards solutions. Visit https://survey4bim.files.wordpress.
com/2017/08/accuracy-precision-tolerance.pdf to read the full article and follow the link at 
the foot of the abstract to let Survey4BIM know your views on this important subject, via a 
Survey Monkey questionnaire.

eArTH-i’s imAgery cHosen 
To moniTor Tree logging
Earth-i has been appointed by 
the Ministry of Environment for 
the Province of Saskatchewan, 
Canada, to help monitor the 
logging of trees across a forested 
area of some 3500km². The 
company will be supplying high-
resolution optical and multispectral 
images from the DMC3 

Constellation, which will enable the 
Ministry to prevent illegal logging 
- and ensure sustainability and 
compliance. Canada is the world’s 
largest exporter of softwood 
lumber. Its forests account for 9% 
of the world’s forest cover and 40% 
of the world’s sustainable forests.

Earth-i will use the DMC3 
Constellation to provide 

images of areas of interest over 
Saskatchewan. The constellation 
consists of three identical optical 
satellites in near-polar orbit, offering 
very high resolution (80cm GSD) 
and 3.2m four band multispectral 
data for any location on Earth. The 
detail that DMC3 images provide 
could enable every individual tree 
to be counted and the multispectral 
data can be used to monitor their 
health and size.

geoslAm And benTley 
sysTems Join Forces
GeoSLAM and Bentley Systems 
have announced a partnership 
to enable the simple and fast 
production of hybrid reality models 
in any environment.

Francois Valois, Senior director of 
software development at Bentley 
said, “With the recent introduction 
of hybrid processing, it is now 
possible to produce reality models 
based on both photos and laser 
data. Certain indoor environments 
often prove to be a challenge for 
photogrammetry due to a lack of 
texture change. Hence, by using a 
hybrid solution it is now possible to 
generate accurate reality models of 
almost any environment.”

Trimble Adds Trolley 
soluTion To iTs rAil TrAck 
survey PorTFolio 
Trimble has introduced a new 
addition to its track survey and 
scanning rail portfolio - the GEDO 
IMS System. It combines an Inertial 
Measurement Unit (IMU) with 
scanning and geodetic sensors 
for surveying railway lines and 
documenting assets along the 
track.

The GEDO IMS System provides 
highly accurate as-built survey 
documentation of the track and 
3D point clouds for asset data 
collection. The trolley system’s 
lightweight design is ideal for 
single-crew operation and on 
projects near active railway lines.

cAn THe greAT bArrier 
reeF be moniTored by 
drones?
The Queensland University of 
Technology’s (QUT) remote sensing 
and unmanned aerial vehicle 
experts are partnering with the 
Australian Institute for Marine 
Science (AIMS) to test whether 
small drones, machine learning and 
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images of areas of interest over 
Saskatchewan. The constellation 
consists of three identical optical 
satellites in near-polar orbit, offering 
very high resolution (80cm GSD) 
and 3.2m four band multispectral 
data for any location on Earth. The 
detail that DMC3 images provide 
could enable every individual tree 
to be counted and the multispectral 
data can be used to monitor their 
health and size.

geoslAm And benTley 
sysTems Join Forces
GeoSLAM and Bentley Systems 
have announced a partnership 
to enable the simple and fast 
production of hybrid reality models 
in any environment.

Francois Valois, Senior director of 
software development at Bentley 
said, “With the recent introduction 
of hybrid processing, it is now 
possible to produce reality models 
based on both photos and laser 
data. Certain indoor environments 
often prove to be a challenge for 
photogrammetry due to a lack of 
texture change. Hence, by using a 
hybrid solution it is now possible to 
generate accurate reality models of 
almost any environment.”

Trimble Adds Trolley 
soluTion To iTs rAil TrAck 
survey PorTFolio 
Trimble has introduced a new 
addition to its track survey and 
scanning rail portfolio - the GEDO 
IMS System. It combines an Inertial 
Measurement Unit (IMU) with 
scanning and geodetic sensors 
for surveying railway lines and 
documenting assets along the 
track.

The GEDO IMS System provides 
highly accurate as-built survey 
documentation of the track and 
3D point clouds for asset data 
collection. The trolley system’s 
lightweight design is ideal for 
single-crew operation and on 
projects near active railway lines.

cAn THe greAT bArrier 
reeF be moniTored by 
drones?
The Queensland University of 
Technology’s (QUT) remote sensing 
and unmanned aerial vehicle 
experts are partnering with the 
Australian Institute for Marine 
Science (AIMS) to test whether 
small drones, machine learning and 

specialised hyperspectral cameras 
can monitor the Great Barrier Reef 
more effi ciently and in more detail 
than manned aircraft and satellite 
surveys.

Roughly the size of Japan, the 
Great Barrier Reef is home to 
around 3,000 reefs stretching 
2,300 kilometres, making it 

in brieF

US auto giant general motors has hit the accelerator on its driverless 
car project by acquiring LiDAR startup company strobe. The move 
makes them a part of GM’s own driverless car startup, Cruise.

A project combining ordnance survey geospatial data with real-time 
air quality data from earthsense systems is set to highlight clean 
cycle routes in Britain’s cities.

US police offi cers are trialling a new piece of GPS technology called 
starchase. The system uses a compressed air launcher to launch a 
GPS device which adheres to a suspect’s vehicle. The system can then 
track a suspect’s vehicle in near real time on a secure map.

mercedes-benz has announced its plans to be the fi rst automotive 
manufacturer to launch in vehicle 3 word address navigation. 
what3words is a global addressing system that has divided the 
world into 3m x 3m squares, each with a unique address made of 3 
dictionary words.

The Alaska Department of Transportation & Public Facilities (ADOT&PF) 
has awarded Fugro the initial phase of a potential multi-year contract 
to collect, process and deliver a wide range of digital roadway data for 
public roads across Alaska.

A white paper has been released titled ‘Fundamentals of gPs 
Threats’ and details how the growing threats to satellite navigation 
signals can impact your critical systems and what you can do about it.

Scottish survey company, mason land surveys went into liquidation 
in July this year after over four decades as a major UK survey 
company. GW understands that most former employees have been 
able to move to new employers.

There has been some disquiet within the industry about delivery of the 
leica blk360. Leica respond that deliveries have started. Following 
feedback from users, there will be a software update in October.

Hexagon’s multivista, a leader in construction documentation 
and matterport, which produces structured light scanners, have 
announced a partnership to integrate advanced 3D technologies as a 
full-service offering for the construction industry.

george russell ‘brim’ brimAcombe
George Brimacombe passed away on 27 July 
2017 aged 78. Brim, as he was known, was 
born in Falmouth, Cornwall and took a degree in 
Geography at Reading University. He went on to 
take the Diploma in Land Surveying at the School 
of Military Survey at Newbury and then worked for 
DOS (Directorate of Overseas Survey) in Kenya and 
Tanzania.

Between 1969-1981, Brim worked in Jamaica 
for the Government Survey Department. In 1973 
he became Principal Lecturer responsible for 
establishing a survey training programme at the 
College of Arts Science and Technology (CAST). 
The course was a great success, attracting 
students from all over the Caribbean. The best 
students went on to NELP (North East London 
Polytechnic). In 1981 Brim became a lecturer at 
NELP and in 1992 moved to Oaklands College, 
Hertfordshire, teaching Maths and Surveying on the 
BTEC National Land Surveying and Cartography 
course and the Higher National Engineering 
Surveying. He made a very important contribution 
to the courses by making maths accessible to the 
students and showing its relevance and importance 
to surveying. The students all benefi tted from his 
enthusiasm and encouragement in developing the 
skills needed for their progression to university and 
the surveying profession.

After leaving Oaklands Brim worked for British Gas 
in Harlow in their mapping department, before 
taking retirement and moving to Northern Brittany.

slow and costly to survey using 
traditional methods. QUT’s project 
leader Associate Professor Felipe 
Gonzalez said the team surveyed 
three reefs in the Great Barrier Reef 
Marine Park from 60m in the air 
while AIMS divers recorded precise 
levels of coral bleaching from under 
the water.

The images captured give a spatial 
resolution of about 9cm which 
is suffi cient to detect individual 
coral bleaching. The drones can 
also cover a larger area in a day 
than diving surveys, and can be 
deployed quickly. Reefs have 
previously been studied using 
satellite and aerially-derived 
hyperspectral images, but the 
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drone-based surveys may be 
superior in that they don’t have 
limitations such as cloud cover and 
high cost of deployment.

KOREC ExpansiOn 
stREngthEns CustOmER 
sERviCE 
KOREC have internally restructured 
to give customers a more personal 
service with the establishment of 
four regional sales teams. Each of 
the teams will be led by a Regional 
Sales Directors. Taking up these 
new positions are: Chris Harris – 
London and the East Region; Ryan 
Bowles – South Region; Jared 
Pogmore – West Region; and Neil 
Pollock – North East Region.
 
Each regional team will consist 
of dedicated sales consultants 
and pre-sales field support whilst 
also drawing on all of KOREC’s 
nationwide services including 
the workshop and office based 
technical staff.  With this new 
structure, the teams can react 
quickly to customer requests and 
offer a more personal approach 
on which to build partnerships and 
long term relationships. Director 
involvement at a local level will 
ensure that KOREC customers 
have one step access to a key 
senior contact within their area.

Regional expansion will also ensure 
that KOREC can offer those within 
the company, and those exploring 
opportunities with the company, a 
range of rewarding career paths.

LizaRdtECh awaRdEd 
LidaR patEnt fOR pOint 
CLOud COmpREssiOn 
LizardTech, a provider of software 
solutions for managing and 
distributing geospatial content, 
has been awarded a USA patent 
for the compression of Lidar point 
clouds. The patented technology 
provides lossless compression of 
point clouds captured by airborne 
Lidar sensors or terrestrial laser 
scanners for easy and cost-
effective processing, storage and 
transmission of data sets.

“Lidar systems capture terabytes of 
data that can be difficult to exploit 
due to the difficulty processing 
such massive files,” said John 
Hayes, LizardTech Senior Engineer. 
“Our Lidar compression technique 
allows users to maximize their 
return on investment in point cloud 
data collection.” The compression 
technique will be integrated into 

GeoExpress and could save up 
to 75% on storage and time in 
processing files.

JOhannEs KEpLER awaRd 
tO pROf tERRy mOORE
Professor Moore was given the 
prestigious Johannes Kepler 
Award 2017 by the US Institute of 
Navigation at the 30th International 

JOhn aRmistEad dixOn
John Dixon, former head of Geo-surveying at the Dublin Institute of Technology died on 22 
August 2017. John graduated from the University of Durham with a BSc. in surveying, and in 
1951 was appointed as a staff surveyor to the Survey of Kenya, where he spent 17 years. He 
moved to Dublin in 1968 as head of the newly formed Geo-surveying course and this was 
the beginning of a thriving geomatics profession in Ireland.

In assessing John’s legacy in geo-surveying the best tribute to him is the number of people 
who passed through his hands and who have risen to the pinnacle of the profession. John 
believed in producing “oven-ready chickens”, people with both theoretical knowledge and 
practical skills, ready to fill positions in the surveying industry directly on graduation.

He was instrumental in setting up and fostering the Irish Society of Surveying 
Photogrammetry and Remote Sensing (ISSP&RS) in conjunction with Dr. Ronnie Cox 
of Trinity College Dublin. He also founded the Irish Institution of Surveyors as a result of 
differences of opinion with RICS at the time. These differences have now been overcome and 
IIS membership has been subsumed into the Society of Chartered Surveyors Ireland (SCSI) 
and the brotherhood of geomatics professionals now operate as a single, strong, contented 
voice within the SCSI family.

The geodetic surveying world in Ireland, and indeed the strong membership of SCSI’s 
geomatics group as it exists today, would probably not be there but for the efforts and 
selfless commitment of John Dixon.

RObERt JOhn taft
The untimely death of Robert Taft occurred on the 13 August 2017. Robert (Bob) was 
born in Wolverhampton. At an early age he joined Military Survey where, after his initial 
training as a cartographer he became a photogrammetrist. In 1974 he moved to Applied 
Photogrammetric Sciences in Canada. On his return to the UK in 1978 he worked for 
Geosurvey International Ltd. before moving to the Survey and General Instrument Co. Ltd. 
(SGI) as the representative for the Contraves mapping system. He later represented Kern 
and Helava for SGI. With enormous changes in the commercial structure of the international 
photogrammetric industry Bob found himself, almost by default, working for LH Systems and 
then Leica Geosystems. On retirement he spent his few remaining working years as a court 
usher, a job that he thoroughly enjoyed.

Bob was a long standing member of the former Photogrammetric Society and in 1990 
became treasurer a position he held until 1999, when he became vice president. After 
the merger of the Photogrammetric Society with the Remote Sensing Society in 2001 he 
became treasurer once more and served until 2011 when he received the Founders Medal 
for his enormous contribution to both societies. He will be affectionately remembered by 
clients and members of RSPSoc for his courtesy and diligence.

>
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Technical Meeting of the Satellite 
Division of the ION in Portland, 
Oregon on 29 September. It 
recognises Professor Moore’s 
outstanding contributions to satellite 
navigation through a long and 
distinguished career devoted to 
research and teaching.

Speaking about the award, 
Professor Moore said, ‘It is very 
rewarding both personally and 
professionally, to be recognised 
as someone who has made a 
signifi cant contribution to the 
positioning and navigation world 
and to join an admired and 
respected line of past winners. 
I must express my gratitude 
to my friends and colleagues 
for their gracious support and 
encouragement throughout the 
years, who played a signifi cant role 
in this achievement.’

fOuR COmpaniEs unify undER maLCOLm hughEs
Earlier this year, Ogilvie Geomatics acquired Malcolm 
Hughes Land Surveyors. Already owning Loy Surveys in 
Scotland and Longdin & Browning in Wales, Ogilvie will 
now unify four businesses under one name – Malcolm 
Hughes. With offi ces in Glasgow, Livingston, Manchester, 
Rugby, Stirling and Swansea, Malcolm Hughes will form 
one of the largest surveying companies in the UK and 
offer genuine coverage throughout.

Nick Hampson, Managing Director of the combined business and vice-president of The 
Survey Association, said “Our business has undergone an evolution over the past twelve 
months. The decision to unify four brands into Malcolm Hughes is the latest in a series of 
important steps which support the delivery of our ambitious strategic plan”

Nick’s senior management team includes Alasdair Bain (Director), John Robinson (Director 
Utility Division), Phil Wright (Business Development Director) and John Furniss as Chairman of 
the combined business.

Malcolm Hughes is part of the Ogilvie Group, a £200million privately owned business with 
divisions in the construction, house-building and automotive sectors. For more information 
contact Business Development Director Phil Wright.
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>>

Gordon Johnston, Chair of the RICS 

Geomatics Professional Group. Gordon 

welcomes your comments and thoughts 

so please email to the following address  

geochair.rics@gmail.com

CPD, Satellites and Seas

As the end of the year approaches RICS CPD 
returns are required but there is no shortage of 
new developments to keep abreast of.

At this time of year I get several reminders about the 
completion of my Continuing Professional Development 
(CPD). I urge all who are members of a professional 
organisation that includes some formal continued 
development to ensure it is up to date and compliant. 
Indeed simply keeping up with the new aspects and 
developments in technology and business can be a 
challenge. I was fortunate to be able to attend this 
year’s Intergeo international trade event. See a report 
on page 23.

SATELLITES
Once there used to be a significant amount of 
attention applied to the launches of satellites and 
for the surveying and positioning community it was 
GPS and then Glonass launches (and some failures). 
Nowadays we hardly notice the growing constellation 
of PNT (Position Navigation and Time) satellites. This 
September saw the latest Glonass units launched to 
create a 24 satellite constellation. With over 30 GPS 
satellites we have plenty of availability unless you’re 
in restricted urban areas, at which point many of the 
other 24 Glonass and 40+ satellites become useful 
too. Europe’s Galileo, for all its delays and increased 
expenditure, plans to add another 4 vehicles on 12th 
December to bring it to 19 operational satellites. 
Of course the over-reliance on satellite technology 
has been noted as a potential weak link in some 
sectors, including the military, maritime and aviation 
industries. The redundancy offered by multiple satellite 
constellations reduces this risk but incidents such 
as the reported spoofing of GPS signals in the Black 
Sea this summer and the more extensive jamming of 
signals on South Korean ships and fishing vessels, 
causing them to return to port early, indicate a level of 
vulnerability that may need to be further mitigated.

I’m an optimist and it is my belief that the interference 
of such ubiquitous systems as GNSS can only be a 
temporary or localised affair. Where better to be an 
optimist than the recent Intergeo 2017 event in Berlin. 
It was buzzing both in terms of the atmosphere but 
also due to all the remotely operated unmanned aerial 
systems. There was much evidence of developing 
technologies around remote sensing, visualisation and 

augmented reality. Moving forward 
with BIM, Smart Cities and immersive 
viewers the Geospatial industry 
can benefit from these potentially 
disruptive technologies rather than 
feel threatened in the age of the 
Internet of Things, AI and robotic 
or autonomous machines. The 
emergence of these new technologies 
and applications associated with 
them will drive many of our future 
projects. Mapping could become a 
real time augmented experience with 
technology enabling attributed visuals 
processed on the fly and adapting 
to the interests and needs of the 
operators. Pure fantasy? Never in our 
lifetime? Possibly, but the Apple smart 
phone is only 10 years old.

SEAS
In the hydrographic world, the technology advances 
are also very exciting as robotics, autonomous vehicles 
and the development of ever more beneficial sensors 
continues. The Shell sponsored Xprize for Oceans (see 
http://oceandiscovery.xprize.org/) has reached its semi 
final stage with 21 teams who will shortly be reduced 
to 6 or 7 for the final tests and a possible portion of 
the $7million reward. Connecting ocean exploration 
to the scientists, researchers, entrepreneurs, media, 
public and coastal communities also represents a 
considerable challenge. Connecting things, be they 
underwater, or in the smart city environments, will be 
part of progress for our profession.

The introduction of new technologies and the financial 
support being made available across the globe to better 
map and understand our oceans and planet offer the 
young professionals a great opportunity to really make a 
difference. It could also count towards your CPD.

by GORDON JOHNSTON GEOMATICS PGB CHAIR

ENSURING yOU ALWAyS GET yOUR COPy OF GW
If you are an RICS member you must inform the Institution of any 
change of address. As publishers of GW we cannot change the RICS 
database. Call +44 (0)870 333 1600 or log In to the RICS website  
or email contactrics@rics.org Subscribers should call  
+44 (0)1438 352617 or email: jason.poole@geomares.co.uk
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Eccentricities, Astrolabes, Lost MPs and a Favourite Map

A lecture at the Royal 
Geographical Society 
heard from David Mearns, 
an oceanographer who 
specialises in finding 
shipwrecks and unlocking 
the history and archaeology 
from them. His lecture was 
about the wreck of the 
Esmeralda, a Portuguese ship 
that foundered in a storm off 
Oman. The ship was one of 
two that were part of Vasco 
da Gama’s second voyage to 
India; they were left behind 
to disrupt maritime trade 

between India and the Red Sea and were 
wrecked in May 1503 off the north-eastern 
coast of Oman.

In March last year, researchers announced that 
thousands of artefacts and vessel remains had 
been recovered from the Esmeralda. It is the earliest 
shipwreck to be discovered from the dawn of the 
great age of discovery by Europeans. It was found in 
shallow water accessible from a beach on the sparsely 
populated island of Al Hallaniyah, about 50km from 
the Omani mainland. Nevertheless, by the time the 
archaeologists had finished their first stage of recovery 
of artefacts and returned for a second, a car park had 
been built for 20 cars! Mearns reminded us of Joni 
Mitchell’s song, “They paved paradise, And put up a 
parking lot”!

Amongst the many artefacts recovered, which included 
gold Cruzado coins, the ship’s bell and canon balls (iron 
and stone), was a bronze disc approximately 17.5cm 

in diameter inscribed with the coat of arms of the King 
of Portugal, Don Manuel I. To examine the object more 
closely a team of three experts from WMG Warwick 
went to Muscat, Oman to scan the disc, revealing 
gradations on the upper quadrant. It was proof that 
the object was a marine astrolabe, an instrument used 
to measure the height of the sun above the horizon at 
noon. This is the earliest known example of such an 
instrument. If you visit Oman make sure you go to the 
National Museum where many of the artefacts are on 
display.

MILITARY INTELLIGENCE AGAIN
A small group of us recently visited the Museum of 
Military Intelligence at Chicksands, a military facility 
where, perhaps in anticipation of our visit, we found the 
terrorist threat level had been raised to “heightened”. 
Readers may recall that we reported on a previous visit 
two years ago (GW, January/February 2015). Once 
again we were conducted around by the doughty 
Mike Mockford, a former RAF officer who introduced 
the many exhibits that trace the history of military 
intelligence. The tale Undercurrents likes best is of the 
balloonist who took an army officer and an MP on an 
exploratory flight in the 1880s to demonstrate how 
much information can be gleaned from the air. Alas the 
flight had to be abandoned at short notice to avoid a 
crash; the balloonist and the officer jumped clear while 
the poor MP became entangled with the rigging and 
was flown away never to be seen again.

The museum includes a Wild A5 stereo plotter, one 
of only two that were in the UK at the outbreak of the 
World War II. It was joined by a third smuggled in bits 
through Germany and occupied Europe to Sweden. 

 UNDERCURRENTS

Malcolm Draper, Owner of Rentalength

IT’S ALWAYS NICE TO GET FEEDBACK FROM READERS
A big shout-out to Roger Wilcox who writes, “Having just read the 
excellent column in the current GW (Undercurrents, September/
October 2017) this is to say how much I also enjoyed the Plywood 
exhibition at the V&A when I visited soon after it opened.” Nice to read 
that others share our eccentricity on plywood! Malcolm Anderson is 
also clearly awake and reading this column as he joined our party on 
the visit to the Museum of Military Intelligence, see opposite.

UNDERCURRENTS BY MALCOLM DRAPER WITH STEPHEN BOOTH
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The museum’s instrument is kept in working order by 
Ernie Wickens, formerly of UCL.

Other exhibits include a model pigeon with a rather 
crude clockwork operated camera strapped to its 
breast. It just about worked. There is also a selection of 
very early stereo viewers, including one from a “What 
the butler saw” machine; a mortar used by the IRA 
against Downing Street in 1991; much equipment used 
by the resistance in occupied Europe and numerous 
aerial images captured by brave RAF reconnaissance 
pilots flying at 50,000 feet without heating. One such 
collection is a reminder of how useful the Wild A5 was 
in determining the right moment to attack the Ruhr 
dams. It was essential to know the height of the water 
impounded to ensure the famous bouncing bomb 
worked.

OPEN HOUSE
The annual London Open House Weekend was rather 
spoilt this year by the ‘failed’ but highly disruptive bomb 
at Parsons Green. Nevertheless, I did visit two buildings 
locally to where I live. All Saints Church in Kingston is 
nearly 900 years old, though little of the original fabric 
remains. There is a 14th century wall painting of St 
Blaise, the patron saint of wool combers, marking the 
importance of Kingston’s wool trade.

Meanwhile the beautiful York House is a mansion built 
in the early 17th century and once the home of the 
Duke of York who became James II. The building has 
passed through many hands and occupants. In 1906 
it was acquired at auction for £16,000 by the Indian 
industrialist Sir Ratan Tata. His widow sold it in 1924 to 
its present owners, the London Borough of Richmond 
upon Thames who use it for council business as well as 
ceremonial events and private hires.

FAVOURITE MAP
Undercurrents was delighted to read in the British 
Cartographic Society’s journal Maplines, an article by 
Arthur Allan under the banner, “My Favourite Map”. 
Although Arthur spent much of his life in academia he 
began as a field surveyor working for the Directorate 
of Colonial Surveys in the Caribbean and East Africa. 
At UCL, where he trained to be a land surveyor, his 
map was a portion of the Isle of Wight drawn in the 
field by plane table at a scale of 1:25,000. It was a 
map of considerable complexity with contours and 

Laser scanning revealed that the disc had gradations and was 

therefore an astrolabe.
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The museum’s instrument is kept in working order by 
Ernie Wickens, formerly of UCL.

Other exhibits include a model pigeon with a rather 
crude clockwork operated camera strapped to its 
breast. It just about worked. There is also a selection of 
very early stereo viewers, including one from a “What 
the butler saw” machine; a mortar used by the IRA 
against Downing Street in 1991; much equipment used 
by the resistance in occupied Europe and numerous 
aerial images captured by brave RAF reconnaissance 
pilots flying at 50,000 feet without heating. One such 
collection is a reminder of how useful the Wild A5 was 
in determining the right moment to attack the Ruhr 
dams. It was essential to know the height of the water 
impounded to ensure the famous bouncing bomb 
worked.

OPEN HOUSE
The annual London Open House Weekend was rather 
spoilt this year by the ‘failed’ but highly disruptive bomb 
at Parsons Green. Nevertheless, I did visit two buildings 
locally to where I live. All Saints Church in Kingston is 
nearly 900 years old, though little of the original fabric 
remains. There is a 14th century wall painting of St 
Blaise, the patron saint of wool combers, marking the 
importance of Kingston’s wool trade.

Meanwhile the beautiful York House is a mansion built 
in the early 17th century and once the home of the 
Duke of York who became James II. The building has 
passed through many hands and occupants. In 1906 
it was acquired at auction for £16,000 by the Indian 
industrialist Sir Ratan Tata. His widow sold it in 1924 to 
its present owners, the London Borough of Richmond 
upon Thames who use it for council business as well as 
ceremonial events and private hires.

FAVOURITE MAP
Undercurrents was delighted to read in the British 
Cartographic Society’s journal Maplines, an article by 
Arthur Allan under the banner, “My Favourite Map”. 
Although Arthur spent much of his life in academia he 
began as a field surveyor working for the Directorate 
of Colonial Surveys in the Caribbean and East Africa. 
At UCL, where he trained to be a land surveyor, his 
map was a portion of the Isle of Wight drawn in the 
field by plane table at a scale of 1:25,000. It was a 
map of considerable complexity with contours and 

field boundaries using triangulated control, Indian 
Clinometer and hot press Whatman’s paper. Who 
remembers these techniques today?

FACEBOOK
For people like me who do not comprehend the need 
for Facebook, I am trying to make friends outside of 
social media whilst applying the same principles. Every 
day I walk down the street and tell passers-by what 
I have eaten, how I feel at the moment, what I have 
done the night before, what I will do later and with 
whom. I give them pictures of my family, my dog, of me 
gardening, taking things apart in the garage, watering 
the lawn, standing in front of landmarks, driving around 
town, having lunch and doing what anybody and 
everybody does every day.

I also listen to their conversations, give them the 
“thumbs up” and tell them I like them. It works just 
like Facebook. I already have four people following 
me – two police officers, a private investigator and a 
psychiatrist.

MISCELLANY
I went to the doctors with hearing problems. He said, 
“Can you describe the symptoms?” I said, “Homer’s a 
fat bloke and Marge has blue hair”.

Life was so simple before I got married. I had absolutely 
no idea that there was a wrong way to put the milk 
back in the fridge.

Planning is an essential part of architecture even if 
some regard it as an obscure corner.

Laser scanning revealed that the disc had gradations and was 

therefore an astrolabe.
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PROFESSION by bRIAN J COUTTS 

The Name Game - again
brian Coutts traces the evolution of the title 
geomatics and argues that the time has 
come to consider a change.

That geomatics word has reared its 
(ugly) head again. The Geomatics 
Professional Group Board (GPGB) 
of RICS recently conducted a poll 
regarding the use of the word 
“Geomatics” to describe what used 
to be its Land and Hydrographic 
Surveying Division (LHSD). Gordon 
Johnston, Chair of the GPGB, 
reported recently that “insufficient 

responses have been received to 
progress the issue”. So it seems 
that, at least for some, there remains 
such a degree of antipathy towards 
the term that a further change might 
be considered. Geomatics was a 
term that was contentious at the 
time of its introduction in 1998, and 
has remained so.

Jon Maynard reported that in 
1998 only 13% of the Land and 
Hydrographic Division voted on the 
proposal to change the name to 
the Geomatics Faculty, and of that 
13%, 113 were in support and 93 
were opposed. Extrapolating those 
numbers suggests that there were 
at that time about 1585 members 
of the LHSD. The figures given 
convert to 7.1% in favour and 5.9% 
against - a margin of 1.2% of the 
membership! Clearly not what one 
might call a decisive vote, nor a 
mandate for change, especially 

when considering that 87% 
expressed no opinion.

WHERE DID THE NAME  
GEOMATICS ORIGINATE?
It is frequently assumed that the 
term came from Canada and 
progressed to Australia and then to 
the United Kingdom. The debate 
in Britain that resulted from the 
proposed change of surveying 
university course names, and the 
division of the RICS, to embrace the 
new term was contentious at the 
time, and makes interesting reading 
in the annals of what was then 
Surveying World. Stephen Booth’s 
call for “. . . more promotion of what 
geomatics means . . .” appears to 
have gone unheeded in 2011.

While there is anecdotal evidence 
of the geomatics word being used 
as early as 1960, it is generally 
accepted that it (Geomatique in the 
original French of which geomatic 
is the English translation) was first 
used in a scientific paper in 1975 
by Bernard Dubuisson, a French 
geodesist and photogrammetrist 
(Gagnon and Coleman, 1990). 
It is recorded that the word had 
been accepted by the Comité 
international de la langue française 
by 1977 as a neologism. Hence, 
not only did it exist in 1975, but it 
had a meaning! While not defined 
explicitly by Dubuisson, its meaning 
is described in his book as being 
related to geographic location and 
computerisation.

At that time it did not catch on. 
It was not until Michel Paradis, 
a Quebec surveyor, picked up 
the term that it began to be used 
more extensively. Laval University 
brought the term into academic use 
in 1986 with the introduction of a 
bachelor’s degree programme in 

Geomatics (Gagnon and Coleman, 
1990). From Quebec it spread to the 
University of New Brunswick, and 
then to all of Canada. The bilingual 
nature of Canada was most likely an 
important factor in its adoption and 
spread in that country.

WHy CHANGE?
It comes, therefore, as somewhat of 
a surprise that senior members of 
the surveying profession, when the 
term “geomatics” was introduced 
to Great Britain, maintained that 
it could be adopted and given 
whatever definition those who 
adopted it chose to suit their own 
needs. The reasons given for the 
need to change were firstly to 
improve the image of surveying 
by sounding more modern, up-
market and embracing of new 
and developing technologies. 
Secondly (and possibly, in reality, 
more importantly) to improve the 
attractiveness of the profession to 
prospective candidates of university 
surveying programmes.

WHy CHANGE AGAIN?
In hindsight it would seem that this 
was an optimistic prognostication. 
Surveying university programmes 
have generally been absorbed into 
schools of engineering. Numbers of 
students have reputedly continued 
to drop, or at least have not 
improved, and the profession at 
large has not adopted the term to 
incorporate it into the titles of the 
practices nor been inclined to call 
themselves “geomaticians”. Neither, 
it seems, does the public know 
what geomatics means. The use 
of geomatics to replace surveying, 
particularly land surveying, seems 
to have failed on all counts. 
Furthermore, the evidence suggests 
that the GPGB of the RICS is no 
longer convinced that geomatics is 

a term that it wishes to continue to 
use in its title.

Research conducted by the author 
in 2014, and the very fact that the 
GPGB has seen fit to raise the 
issue, indicates that there remains at 
least a residual dissatisfaction with 
the use of geomatics as a descriptor 
for . . . something. It is not for the 
profession, as it seems still to be 
widely accepted as “surveying” or 
“land surveying”. This is not only 
so in the United Kingdom, but is 
also true in Australia, and even in 
Canada where the term’s life began. 
In Australia geomatics has generally 
fallen into disuse and has been 
replaced by “spatial science” which 
itself is losing ground to the more 
recent and progressively ubiquitous 
term - “geospatial science”.

In many of the Canadian provinces, 
geomatics has been attached 
to engineering, suggesting that 
surveying might be another 
branch of that discipline. This is 
particularly true at the University of 
New Brunswick where “geomatic 
engineering” stands alongside other 
branches of engineering, such as 
civil and mechanical.

WHAT COULD REPLACE  
GEOMATICS?
So if geomatics makes its 
practitioners unhappy, what might 
replace it? One of the common 
factors in its unacceptability is the 

The use of the word 
geomatics to replace 
surveying, particularly land 
surveying, seems to have 
failed on all counts.

Add your products to Geo-matching.com by registering online today!
www.Geo-matching.com

JOIN 
US!

The world’s largest product database for surveying, navigation and machine guidance
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The Name Game - again
Geomatics (Gagnon and Coleman, 
1990). From Quebec it spread to the 
University of New Brunswick, and 
then to all of Canada. The bilingual 
nature of Canada was most likely an 
important factor in its adoption and 
spread in that country.

WHy CHANGE?
It comes, therefore, as somewhat of 
a surprise that senior members of 
the surveying profession, when the 
term “geomatics” was introduced 
to Great Britain, maintained that 
it could be adopted and given 
whatever definition those who 
adopted it chose to suit their own 
needs. The reasons given for the 
need to change were firstly to 
improve the image of surveying 
by sounding more modern, up-
market and embracing of new 
and developing technologies. 
Secondly (and possibly, in reality, 
more importantly) to improve the 
attractiveness of the profession to 
prospective candidates of university 
surveying programmes.

WHy CHANGE AGAIN?
In hindsight it would seem that this 
was an optimistic prognostication. 
Surveying university programmes 
have generally been absorbed into 
schools of engineering. Numbers of 
students have reputedly continued 
to drop, or at least have not 
improved, and the profession at 
large has not adopted the term to 
incorporate it into the titles of the 
practices nor been inclined to call 
themselves “geomaticians”. Neither, 
it seems, does the public know 
what geomatics means. The use 
of geomatics to replace surveying, 
particularly land surveying, seems 
to have failed on all counts. 
Furthermore, the evidence suggests 
that the GPGB of the RICS is no 
longer convinced that geomatics is 

a term that it wishes to continue to 
use in its title.

Research conducted by the author 
in 2014, and the very fact that the 
GPGB has seen fit to raise the 
issue, indicates that there remains at 
least a residual dissatisfaction with 
the use of geomatics as a descriptor 
for . . . something. It is not for the 
profession, as it seems still to be 
widely accepted as “surveying” or 
“land surveying”. This is not only 
so in the United Kingdom, but is 
also true in Australia, and even in 
Canada where the term’s life began. 
In Australia geomatics has generally 
fallen into disuse and has been 
replaced by “spatial science” which 
itself is losing ground to the more 
recent and progressively ubiquitous 
term - “geospatial science”.

In many of the Canadian provinces, 
geomatics has been attached 
to engineering, suggesting that 
surveying might be another 
branch of that discipline. This is 
particularly true at the University of 
New Brunswick where “geomatic 
engineering” stands alongside other 
branches of engineering, such as 
civil and mechanical.

WHAT COULD REPLACE  
GEOMATICS?
So if geomatics makes its 
practitioners unhappy, what might 
replace it? One of the common 
factors in its unacceptability is the 

loss of the reference to surveying. If 
one can have geomatics engineers 
could one have geomatics 
surveyors? Probably not, I would 
venture to suggest. That would likely 
lead to even greater confusion.

Given the ever-expanding need for 
and ability to accurately define the 
location or position of everything, 
both absolute and relative, then the 
word “spatial” comes to mind. That 
is, position or location in space. If 
that position in space is then relative 
to the framework of the planet, 
then geo-spatial becomes a natural 
choice. Given the knowledge of 
accuracies in relation to location that 
is core to being a (land) surveyor, 
the increasing ability of multiple 
tools of varying accuracy to supply 
positional data, and the continuing 
development of applications to 
which such knowledge can be 
applied, the profession grows in 
importance - the profession being 
that of the Geospatial Surveyor.

While “land surveying” has a long 
and proud history, the reference 
to land has probably outlived its 
usefulness and relevance. The 
skill-set of the modern surveyor 
now enables him or her to apply 
their tools, expertise and their 
understanding of the precision and 
relative accuracies of measurements 
from diverse sources, to the much 
expanded areas of application, well 
beyond the traditional “surveying 

and mapping” areas. This now 
needs to be recognised but while 
maintaining the association with 
the traditional profession. When a 
qualifying descriptor is required to 
distinguish the former land surveyor 
from the many other activities 
that use surveying in their titles, 
Geospatial Surveyor satisfies that 
need.

??

>
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PHOTOGRAMMETRY by TOM WREN

High Precision Photogrammetry: 
Introducing the Vogel R3D
Tom Wren, Technical Manager for Rail at Plowman Craven, describes an 
innovation which seems certain to transform high precision surveying.

With more than 20,000 miles 
of track and 40,000 structures 
requiring continual inspection, 
monitoring, renewal and 
maintenance, everybody working 
in the industry understands that 
Network Rail’s need for accurate 
survey data is vital to the efficient 
running of our rail infrastructure. In 
an ideal world, it would be done 
with nobody on the tracks, without 
track closures and in as short a time 
as possible to minimise passenger 
disruption. Sadly, the current way of 
working couldn’t be more different.

Traditional survey and inspection 
methods require track possessions 
to enable surveyors to manually 
measure and observe the entire 
track and the surrounding rail 
infrastructure using Total Stations, 
laser scanners or track-mounted 

measuring devices (TMD). It is 
hugely time consuming, sometimes 
taking months to complete a 
straightforward topographical 
survey because of gaps between 
possession access, and with 
surveys usually at the front of any 
project, these delays can bring 
the entire undertaking grinding 

to a halt. The costs of these 
possessions and the resulting 
delays can be enormous. As a 
survey company, there are also 
huge risks involved that need to be 
mitigated, with surveyors working 
at night in hazardous conditions, 
often alongside multiple companies 
carrying out maintenance works.

THERE HAD TO bE A bETTER 
WAy
If there was a defining moment, it 
came late one weekend a few years 
ago after our rail team had driven 
up the M6 to Manchester for a few 
hours on a stretch of track. It was 
freezing cold, pitch dark and we 
had to jostle our way through to try 
and take some measurements. On 
the way back, there was a weary 
consensus: there just had to be 
a better way of doing this. Surely 

we could figure out a way to apply 
all our knowledge and harness 
new drone technology to remotely 
capture essential data without 
accessing the tracks?

But flying is the easy bit and aerial 
surveys using drones are nothing 
new. The real challenge is in the 
quality of data produced. Network 
Rail design engineers require Band 
1 accuracy, which is +/-5mm for the 
rail positions. Existing drone surveys 
were giving an accuracy of 60mm, 
with 30mm being very much a best-
case scenario. That was a massive 
gap to bridge.

LUCKILy, WE LIKE A  
CHALLENGE...
So, we assembled a crack team 
that brought together skills 
from around the business. That 
meant Marta Wren providing 
photogrammetry and data 
processing expertise, James 
Dunthorne specialising in the UAV 
platform and sensors and myself 
looking after the ground survey and 

rail survey elements. With strong 
support and significant financial 
backing from the Board, the team 
set to work trying to achieve our 
very clear objectives:
•	 	Remove	the	need	to	access	

tracks for surveys or inspections
•	 	Reduce	exposure	to	hazards	

associated with on-track working
•	 	Shorten	project	programmes,	

particularly early phases when 
data is required

•	 	Reduce	costs	associated	with	
possessions and line blocks

•	 	Reduce	costs	by	reducing	the	
number of shifts onsite and safety 
personnel

•	 	Provide	high-accuracy	data	
that meets sub-5mm accuracy 
requirement

•	 	Provide	added	value	to	current	
surveys by delivering high-
resolution photography and point 
cloud data.

HOW TO DO IT
So, how did we achieve our 
objectives? Firstly, we determined 
that photogrammetry was the only 
way to succeed. Current aerial 
lidar systems could not provide the 
accuracy or data quality required 
for rail surveys, but the rapid 
advancement of photogrammetry 
software has enabled the production 
of 3D point clouds from raw 
photography.

Armed with this knowledge, we 
kept testing, exploring the merits 
of the best equipment available, 
assessing possible hardware and 
software combinations, devising the 
workflows, processes and algorithms 
that would bring everything 
together. With additional input from 
surveyors, UAV experts and technical 
specialists from across the business, 
creating Vogel R3D became a truly 
collaborative effort.

Throughout the process we were 
in dialogue with Network Rail, and 
in particular Chief Surveyor, Chris 
Preston,	who	was	hugely	supportive	

No more trudging around a site with a 
clipboard!

Vogel R3D
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High Precision Photogrammetry: 
Introducing the Vogel R3D

THERE HAD TO bE A bETTER 
WAy
If there was a defining moment, it 
came late one weekend a few years 
ago after our rail team had driven 
up the M6 to Manchester for a few 
hours on a stretch of track. It was 
freezing cold, pitch dark and we 
had to jostle our way through to try 
and take some measurements. On 
the way back, there was a weary 
consensus: there just had to be 
a better way of doing this. Surely 

we could figure out a way to apply 
all our knowledge and harness 
new drone technology to remotely 
capture essential data without 
accessing the tracks?

But flying is the easy bit and aerial 
surveys using drones are nothing 
new. The real challenge is in the 
quality of data produced. Network 
Rail design engineers require Band 
1 accuracy, which is +/-5mm for the 
rail positions. Existing drone surveys 
were giving an accuracy of 60mm, 
with 30mm being very much a best-
case scenario. That was a massive 
gap to bridge.

LUCKILy, WE LIKE A  
CHALLENGE...
So, we assembled a crack team 
that brought together skills 
from around the business. That 
meant Marta Wren providing 
photogrammetry and data 
processing expertise, James 
Dunthorne specialising in the UAV 
platform and sensors and myself 
looking after the ground survey and 

rail survey elements. With strong 
support and significant financial 
backing from the Board, the team 
set to work trying to achieve our 
very clear objectives:
•	 	Remove	the	need	to	access	

tracks for surveys or inspections
•	 	Reduce	exposure	to	hazards	

associated with on-track working
•	 	Shorten	project	programmes,	

particularly early phases when 
data is required

•	 	Reduce	costs	associated	with	
possessions and line blocks

•	 	Reduce	costs	by	reducing	the	
number of shifts onsite and safety 
personnel

•	 	Provide	high-accuracy	data	
that meets sub-5mm accuracy 
requirement

•	 	Provide	added	value	to	current	
surveys by delivering high-
resolution photography and point 
cloud data.

HOW TO DO IT
So, how did we achieve our 
objectives? Firstly, we determined 
that photogrammetry was the only 
way to succeed. Current aerial 
lidar systems could not provide the 
accuracy or data quality required 
for rail surveys, but the rapid 
advancement of photogrammetry 
software has enabled the production 
of 3D point clouds from raw 
photography.

Armed with this knowledge, we 
kept testing, exploring the merits 
of the best equipment available, 
assessing possible hardware and 
software combinations, devising the 
workflows, processes and algorithms 
that would bring everything 
together. With additional input from 
surveyors, UAV experts and technical 
specialists from across the business, 
creating Vogel R3D became a truly 
collaborative effort.

Throughout the process we were 
in dialogue with Network Rail, and 
in particular Chief Surveyor, Chris 
Preston,	who	was	hugely	supportive	

of the project. This was vital. It is 
one thing to create a system that 
you think could work, it’s another 
for it to be verified by Network Rail, 
and another thing still for it to be 
permitted to fly over a live railway, 
for that, you need to convince the 
Track Technology Board, as well as 
the Air Operations team. Without 
Network Rail approval we would 
have nothing, so having them on 
board was crucial to the success of 
the project.

THE TWO FITTED PERFECTLy
Having spent eighteen months 
developing Vogel R3D, we first 
trialled the system on a stretch of a 
heritage railway in Northamptonshire 
in September 2016. We measured 
the tracks twice using the industry-
standard	Amberg	GRP1000	to	
establish a benchmark and then put 
the Vogel R3D to work. Once we 
processed the point cloud, we took a 
slice through the rails, dropped in the 
Amberg measurements and took a 
deep breath. The two fitted perfectly.

We presented the findings to 
Network Rail and they were very 
excited – so much so that they 

funded a second, more complex 
test at a live site with crossings and 
switches. This was a really strong 
affirmation, not only of the fact that 
we had come up with something 
that worked, but it was exactly what 
they were after. The second trial 
took place at Grange Sidings near 
Stoke-on-Trent in February 2017 – 
in the presence of many Network 
Rail representatives. This was the 
ultimate test for Vogel R3D and 
there was inevitably a great deal of 
pressure to produce the goods. Two 
years of hard work had essentially 
come down to a single session - if it 
succeeded, we would have cracked 
it. Thankfully, despite the complexity 

of the site, the Vogel R3D delivered. 
We’d conquered our Everest, 
producing sub-5mm accurate data 
from a UAV.

HOW DID WE DO IT?
In terms of hardware, we are 
using an Aerialtronics Altura Zenith 
ATX8 industrial UAV paired with a 
100-megapixel	Phase	One	IXU1000	
camera. The flying height varies 
between 25m – 40m depending 
on the necessity to avoid aerial 
obstructions. This gives us a GSD 
of 1-2mm. The UAV platform has 
many built-in safety features, such 
as redundant power, motor and 

communications systems, which 
were essential in gaining permission 
to overfly the operational railway.

Data processing is handled by a 
mixture of off-the-shelf software 
combined with bespoke algorithms 
to enhance the pixel matching 
between overlapping photos and 
improve the accuracy of aerial 
triangulation.	Ground	Control	Points	
placed at the side of the track are 
measured by conventional ground 
survey and tie the photogrammetry 
to the project survey grid. Automatic 
extraction algorithms are then used 
to identify the height of the crown of 
the rail and the plan position of the 

??

>

No more trudging around a site with a 
clipboard!

>

Extract of topographic survey

. . . taking months to complete a 
straightforward topographical survey. . .
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running edge from the point cloud 
data. Topographic surveys or 3D 
BIM models can then be created 
from the data.

To verify the accuracy of the 
data, independent checks were 
undertaken during the testing 
and proving for Network Rail. 
Independent Ground Truth 
Points	(GTPs)	were	placed	at	
approximately 10m intervals 
throughout the site and surveyed 
with a total station. These 
GTPs	were	identified	in	the	
photogrammetric software but 
not used for the processing of 
the image alignment results. The 
calculated coordinates of the 
GTPs	were	then	compared	to	
the measured coordinates, with 
differences of 1.5mm in plan and 
3mm in height found.

Verification of the rail alignments 
was undertaken by comparing with 
an	Amberg	GRP1000	track	survey.	

Differences of 2- 3mm in plan and 
height were found between the two 
methods.

RINGING ENDORSEMENT
The proof of concept is certainly 
in the pudding. Network Rail’s 
Chief	Surveyor,	Chris	Preston,	has	
validated the Vogel R3D as able to 
produce Band 1 accuracy surveys 
(+/-5mm), adding: “The application 
of the Vogel R3D is a real game-
changer for Network Rail and helps 
us to satisfy many of our survey 
requirements in a safe manner 
without the implications or potential 
programme delays associated with 
multiple possessions.”

GOING LIVE
Just as pleasing is that it has now 
been proven on a live job for Network 
Rail at Salfords Sidings, on one of the 
busiest stretches of the UK network, 
through which the Gatwick Express 

and Thameslink routes run. The 
purpose of the survey was to enable 
design work for a S&C (switches and 
crossing) replacement. The traditional 
way of doing this would have needed 
two months (minimum) to secure a 
possession before approximately 
13 days manual surveying on site to 
deliver a topographical survey. Using 
Vogel R3D we needed two days 
of surveying set-up, two days of 
flying and two weeks of processing 
to deliver a topographic survey 
and much more – without a single 
possession. So that’s time saved, 
money saved, no track closures and 
no safety staff in attendance. More 
and bigger jobs are in process and 
planning. As these are completed 
the real value of Vogel R3D will 
undoubtedly become apparent.

COMPLETE VISUAL RECORD
The exciting thing about the new 
system is the potential for enhanced 

deliverables, thanks to the capture 
of more and better data. Where 
traditional ‘manual’ surveys can 
only provide raw data of the 
specific points being measured, 
the fact that both high-resolution 
imagery and high-accuracy data of 
the entire site are being captured 
ensures a complete visual record 
with measurement data behind it. 
The benefit of this to operators is 
significant.

Site visualisations, condition surveys 
and asset inspections can easily be 
conducted, enabling stakeholders 
to ‘walk’ the site from anywhere in 
the world using a tablet or computer 
using a widely available software 
package such as Leica’s TruView. 
No more trudging around a site 
with a clipboard! Better still, users 
can ‘interrogate’ the imagery, pull 
up exact measurements on screen 
and share with interested parties. 

For train operators and maintainers 
with extremely limited information 
on the physical characteristics of 
their routes, being able to access 
such usable and verified survey data 
could be hugely beneficial.

And that’s saying nothing of the 
raw photography itself. It’s so 
detailed that it’s possible to read the 
markings on the sleepers, identify 
specific rail clips, examine crossing 
noses and clearly view flash butt 
welds – simple things that are highly 
problematic for surveyors working 
on the tracks at night.

The challenge now is to apply the 
Vogel R3D technology to other 
industries which require survey-
grade remote UAV data capture. 
With so many potential applications 
and benefits, the use of drones 
really is changing the face of rail and 
infrastructure surveying.

PHOTOGRAMMETRY 

“it’s possible to read the markings on the sleepers”

We’d conquered our Everest, producing 
sub-5mm accurate data from a UAV.
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by CHARLTON bLAND PHOTOGRAMMETRY

The Realities of Drone Surveying
Charlton bland shares his experiences in operating drones 
and sets out guidelines for successful piloting of the 
platform and processing of the data collected.

The introduction of drones 
into mainstream surveying is 
as significant as the previous 
introductions of Electronic Distance 
Measurement (EDM), GPS and 
terrestrial laser scanning. Drones 
permit aerial photogrammetry 
or lidar to take place on sites in 
which it would not be economical 
or practical to implement manned 
aircraft flights. They can enable 
accurate mapping with accuracy 
equivalent to terrestrial lidar. 
However, like any piece of surveying 
hardware, be it a total station or 
Global Navigation Satellite System 
(GNSS) receiver, their accuracy, 
utility and effectiveness is limited by 
the skill of the surveyor.

The purpose of this article is to 
suggest guidelines for the effective 
application of drones for the 
photogrammetric processing of 
Small Format Aerial Photography 
(SFAP).

CONTROLLING A DRONE 
SURVEy
The benefits of drones are now 
well known, including improved 
mitigation of health and safety 
hazards, reduced survey times, 
reduced site disruption and high 
survey fidelity. Most of these benefits 
result from the simple fact the 
drone operates overhead. For many 
surveys, this usually means 100m 
above ground level which facilitates 
a suitably low ground sample 
distance (GSD) that, combined with 
a robust ground control network, 
permits 1:200 3D CAD deliverables.

It is important to remember that 
the drone itself does not produce 
accurate maps; it is in essence a 

platform for a sensor. There are 
four key factors that are intricately 
connected and together contribute 
to an accurate drone survey. They 
are:
1. The drone: The purpose of 

the drone is to safely, reliably 
and accurately position the 
camera. Therefore, the stability 
of the drone platform to follow 
the designated flight plan and 
maintain the orientation of the 
camera in the nadir regardless 
of external factors such as 
wind is critical. Since the drone 
operates overhead and above 
client assets and personnel, a key 
consideration is the amount of 
safety features and redundancy 
built into the drone’s onboard 
systems i.e. redundancy in 
propulsion, onboard navigation 
systems, batteries and 
communication systems to name 
but a few. Many drones now 
feature dual and sometimes triple 
redundancy in these systems.

2. The camera: The quality and 
internal geometry of the camera, 
its sensor and its lens are critical 
to the production of high accuracy 
maps. Very wide angle lenses 
can cause severe lens distortions 
which degrade the accuracy. 
Telephoto lenses with large focal 
lengths overly restrict the image 
footprint and increase the time 
required to map a given area. 
For high accuracy work, high 
quality lenses are preferred as 
their optimised internal geometry 
minimises optical distortions and 
results in sharper images with 
fewer artefacts, improving the 
accuracy of the final mapping. 
Some cameras and lens 

combinations are best suited 
to land survey, whilst others are 
more suited to inspection work 
and video.

3. The surveyor: The skill and 
knowledge of the surveyor and 
or photogrammetrist to plan the 
image acquisition mission, that 
is the drone flight plan (which 
covers: image overlap, relative 
orientation and GSD) and their 
ability to design the ground 

control network is critical to 
ensure the integrity and accuracy 
of the survey. The ground control 
is crucial for high accuracy aerial 
survey as the photogrammetry 

Pilot operating a drone. Photo by Drone Tech Aerospace.

>

>

The pilot is critical...
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is orientated and scaled to it; 
getting this wrong will degrade 
the survey accuracy. Quality 
ground control will significantly 
increase the accuracy of the 
project, while poor ground 
control will distort the project and 
reduce accuracy. A well-designed 
network includes inbuilt checks 
that serve to independently verify 
the photogrammetric processing. 
Checkpoints should be positioned 
as far from control points as 
possible yet remain within the 
project boundary. This helps 
minimise any statistical skew 

which may arise if checkpoints 
are positioned too close to 
control points. Once the imagery 
returns to the office, the surveyor 
is responsible for meeting the 
client’s specifications and the 
production of the required 
project deliverables be it 3D 
CAD drawings, point clouds, 
DEM/DTM/DSM terrain models, 
orthophotos, GIS analysis or even 
virtual reality outputs.

4. The pilot: The pilot may or may 
not be the same person as the 
surveyor. The pilot is critical as 

they must be aware of all relevant 
Civil Aviation Authority (CAA) 
legislation as well as the wider 
rules governing the use of the 
drone; keeping the survey safe 
and legal. They are also essential 
in ensuring the image acquisition 
(flight plan) is flown in accordance 
with the surveyors’ design. Finally, 
they are there to take control 
should an emergency arise be 
it, component failure, airspace 
incursion (bird or other aircraft) 
or signal interference resulting in 
unplanned behaviour of the drone. 
The pilot should be selected to 
ensure that he or she is suited 
to the job in hand. For instance, 
if working in a busy city centre a 
pilot who has special permission 
from the CAA to operate in closer 
proximity to the public than the 
standard CAA permission allows 
should be used. Ultimately, it 
is paramount that the project 
manager has confidence in the 
pilot’s ability to legally and safely 
operate the UAV.

NOISE IN THE MARKET
The affordability of drones, 
combined with ever capable 
automatic survey processing 
software, has resulted in the 
emergence of a large number of 
drone service providers with a 
significant number of them offering 
survey and mapping services. Many 
of them have a limited amount 
of survey knowledge with no 
formal survey training and instead 
rely on automatic flight planning 
and processing to create survey 
deliverables. This is important 
because the automatic processing, 
while very easy and intuitive to 
use, is limited in the quality of 
its output by the standard of the 
inputs. Without a strong knowledge 
of photogrammetry and control 
network establishment using GNSS 
and total station/lidar equipment, 
it is easy to create stunning 3D 
models and orthophotos that are 
inherently inaccurate.

Conversely, drone surveys 
undertaken by professionally 
qualified and experienced surveyors 
implementing a robust survey 
methodology and utilising drones 
with multiple safety features and 
highly experienced pilots are 
inherently more expensive than 
surveys offered by inexperienced 
‘surveyors’ utilising consumer 
grade drones and near fully 
automatic workflows for product 
creation. Ensuring that the survey 
is conducted as safely as possible, 
and that the deliverables meet 
the client’s expectations, is well 
worth the small added cost for a 
professional aerial survey service 
and peace of mind.

CLOSING REMARKS
To conclude, drones have arrived as 
a significant and beneficial tool for 
surveyors to utilise. They are not a 
panacea, but in the right hands and 
for the right job they offer a safe, 
rapid and high-fidelity alternative to 
traditional ground-based surveys.

When considering the use of this 
technology for a land survey it 
is worth ensuring that you have 
confidence in the skill of the 
surveyor undertaking the task to 
meet the projects’ specifications; 
relationships with the RICS, ICES 
and TSA is a good indicator. The 
project manager should have good 
knowledge of photogrammetry, 
awareness of the safety features 
and experience to assess the 
characteristics of the site; the 
skills required to operate a drone 
over open land are different to 
those required to operate over live 
infrastructure or in busy built up 
areas.

It is hoped that this article helps 
those who may be less well 
informed about the intricacies of 
drone survey services to consider 
some of the wider aspects beyond 
the innovative use of the platform 
itself.

The project manager should 
have good knowledge of 
photogrammetry...

PHOTOGRAMMETRY 
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by STUART CADGE LASER SCANNING

ZEB-REVO Handles  
Hazardous Surveys
britannia bridge is the sole rail link for passengers travelling 
between Anglesey and mainland UK across the Menai Strait. 
Stuart Cadge from GeoSLAM recounts a unique survey of 
the bridge structure.

First opened in 1850, the original 
structure of the Britannia Bridge 
was gutted by fire in 1972, but 
was rebuilt as a single tier steel 
truss arch bridge with a second tier 
added to cater for increased road 
traffic. Inspection of the bridge is 
carried out every twelve years, and 
it proves a complex and challenging 
project.

INACCESSIbILITy
The task was to carry out an internal 
survey of the bridge columns, 
consisting of 25m deep voids, 
only accessible via very restricted 
hatches. It was too dangerous to 
lower individuals into the space, so 
it quickly became apparent that the 
structure would be impossible to 
survey using traditional methods - 
including terrestrial scanning.

Amey, infrastructure support service 
provider, chose GeoSLAM’s ZEB-
REVO, a handheld, lightweight, 
mobile indoor mapping tool, 
for the job, and the companies 
worked together to create bespoke 
technology to lower the scanner 
down into the core of the structure 
to check for any damage resulting 

from the ferocious tides which run 
through the Menai Strait.

SCANNING WITH ZEb-REVO
With the methodology confirmed, 
the lowering device was built to 
securely combine the ZEB-REVO 
scanner head and datalogger 
together. The scanner head was 
targeted in the direction of travel 
towards the bottom of each pier. 
A rope was then threaded through 
the eyelet at the top of the lowering 
device and securely attached to a 
tripod positioned above the narrow 
access hatch.

Once the equipment was 
positioned, the ZEB-REVO was 
initialised at the manhole opening 
of each pier. During start up, 
the device needs to be kept 
completely still in order for the 
inertial measurement unit (IMU) to 
ascertain its position. The tool was 
then gradually lowered down into 
each pier to scan the entire internal 
structure. Through existing bridge 
drawings, the Amey team knew the 
approximate depth of each internal 
column, and with an indoor range of 
30m – depth was no issue.

After sufficient data had been 
collected, the scanner was drawn 
back up to the surface and 
returned to its starting position 
for de-initialisation. Each survey 
took no longer than ten minutes 
to complete, and the data was 
processed onsite in thirty minutes.

HEALTHy PIERS
With an average accuracy level of 
+/- 15mm, the challenge of such 
a narrow structure did not limit the 
ZEB-REVO’s effectiveness. The 3D 
scans allowed Amey to undertake a 
more comprehensive evaluation of 
the physical internal ‘health’ of the 
piers. They were also able to assess 
what debris had sunk or drifted to 
the bottom of the voids – particularly 
crucial given the twelve-year gap 
between each assessment.

Ultimately, the inspection indicated 
that both piers are currently in good 
order, with minimal movement 
detected. However, the examination 
reports also helped plan for the 
future of the bridge, contributing 
to Amey’s wider assessment of 
Britannia Bridge’s structural integrity 
and understanding the maintenance 
needs required on a short and long-
term basis.
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Britannia Bridge.

Custom built apparatus to help manoeuvre 

the ZEB-REVO.
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by AbDULVAHIT TORUN INTERGEO

Intergeo 2017: Transition 
from Providing Solutions to 
Value Partnerships
The world’s leading fair and conference on geodesy, 
geoinformation and land management, recently took place 
in berlin and provided an open global environment for the 
geo-information community and geomatics technology 
sector to see the current state of the art and look into the 
future.

In addition to Intergeo’s role as 
a marketplace for the geomatics 
industry, it helps the global sector to 
position itself in the changing world 
economy set in a digitalised world.

CHARACTERISTICS
Compared to the last three events, 
Intergeo 2017 was the first to attract 
more than 18,000 visitors from 
107 countries, with about 1,400 
conference delegates participating 
in parallel sessions of 200 talks 
and presentations. There were 
577 companies from 37 countries 
exhibiting, a quarter of these for the 
first-time.

In spite of the variety of 
communication channels such as 
the internet and social media in a 

networked, business environment, 
where access to information is 
at your fingertips, the expanding 
Intergeo reflects the growth 
in the geospatial sector and 
demonstrates the importance of 
face to face communication, on site 
presentations and the excellent link 
between trade fair and conference. 
It should be noted that an increased 
programme in English would be 
a big plus. With all its unique 
characteristics, Intergeo provided 
a natural platform for showcases, 
live interaction, promotion of new 
products, networking between 
customers and technology 
producers, and extending global 
marketing and reselling networks. 
In addition to the main topic of 
digitalisation, Intergeo provided the 

Messe Berlin during Intergeo 2017, entrance of the Southern gate. This year’s Intergeo attracted many students and young professionals.

backdrop to presenting applications 
on a number of topics, including 
Smart Cities, BIM, Virtual Reality 
(VR), UAV and smart cartography.

KEyNOTE ADDRESSES AND 
LEADING TOPICS
In his keynote address at the 
plenary session, Klaus Vitt, State 
Secretary from the German Ministry 
of the Interior, broadly outlined the 
use of geospatial open data for 
public, urban and environmental 
protection in a digitalised society, 
placing particular emphasis on the 
privacy and protection of data. In his 
keynote speech, Dr Jürgen Dold, 
president of Hexagon Geosystems, 
described digitalisation by making 
an analogy with Paul Simon’s song 
‘You Can Call Me Al’, where he 
compared two well-known words 
and their misinterpreted meanings 
– ‘digitising’ and ‘digitalisation’ – 
with the misunderstandings in the 
song. He connected the concepts 
of creating a model of the real world 
in a digitAL frame to make better, 
intelligent decisions about the 
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world and how digitALisation would 
contribute to the construction sector 
by increasing productivity and cost 
saving.

A NEW PHASE OF INNOVATION
As the geospatial sector has 
been engaged in various forms 
of innovation for years, the 
characteristic of Intergeo was 
the effort to adapt to the new 
requirements of a digitalised world. 
The innovative geo-technologies at 
the trade fair and the presentations, 
which provided a concise summary 
of best practices at the conference, 
show that the sector is in transition 
from the phase of providing 
solutions with tightly integrated-
systems of hardware and software 
to a phase of collaboration and 
sharing in understanding, monitoring 
and managing the multifaceted 
problems of today’s society 
from security to the digitalised 
administration of urban areas, and 
from autonomous navigation to the 
smart sensor web.

NEW SERVICES AND NEW  
INFRASTRUCTURES
Germany’s new open data 
programme and the first open data 
products in the OpenStreetMap 
format, as well as generalised 
data from cadastre (ALKIS) to 
topographic (ATKIS) models, were 
presented by the German BKG (the 
Federal Agency for Cartography 
and Geodesy) and AdV (Working 

Committee of the Surveying 
Authorities of the Länder). BGIC 
(Bundeswehr Geoinformation 
Centre) introduced a fully equipped 
battlefield mobile mapping vehicle 
with multiple sensors, including laser 
scanning and image capture, to 
support soldiers in real-time with a 
3D model of the battlefield. German 
SDI (GDI-DE) presented a new 
administration team to strengthen 
the initiatives of INSPIRE, UN-GGIM 
and GSDI with registry, geoportal, 
metadata, and interface to geodata 
services. The Copernicus Program 
of the European Commission and 
partner companies introduced 
the wide use of free satellite data 
services comprising multispectral 
imagery and radar for the purpose 
of environmental protection, 
agriculture and security.

VIRTUAL REALITy
Virtual Reality (VR) is becoming 
a new media for visual 
communication, measurement and 
design in the geomatics sector, 
although it has been used in the 
gaming and filming industry for 
a long time. With the enabling 
laser scanning technology, mobile 
mapping or 3D point clouds from 
any source, a properly prepared 
3D model may leverage VR and 
AR (Augmented Reality) as a 
new form of visual language and 
permit interaction between the real 

world and a digital model allowing 
robotic access to environments of 
interest. VR systems attracted many 
visitors from different backgrounds 
and were presented by various 
companies such as UVM and Leica 
Geosystems. The well-established 
geo-technology sector with its 
legislative limitations and precise 
standards, and surveyors with 
their traditional way of working, will 
ultimately need to put further effort 
into transforming the surveyor’s 
working environment into a 3D 
digital twin of the real world.

DIGITALISATION OF URbAN 
MODELLING
The increase in the number of geo-
solutions for BIM and smart cities 
by geoinformation sector leaders 
such as Esri, Autodesk, Bentley 
(Microstation), and Pitney Bowes 
(Mapinfo), with their core solutions 
and more sector-oriented solutions 
from their partners and resellers, 
proves that the market for BIM and 
Smart Cities is increasing as well. 
Many professionals and companies 
interested in the business 
digitalisation of urban modelling 
visited the booths of the companies 
providing these services.

GEOMATICS FOR OTHER  
SECTORS
Geospatial technology has 
been traditionally helping urban 

management, land management, 
and utilities with fit-for-purpose 
solutions. In recent years, many 
of the companies in the geo-
technology sector have provided 
new technological capabilities 
with their cost-cutting solutions 
and services that promise a wave 
of productivity improvements for 
sectors including construction, 
transportation, mining and 
agriculture. Intergeo witnessed 
an increasing number of mature 
solutions and products which 
create value for these four sectors. 
Following the proven success of 
the pioneers in the market, there 
are now new players attempting 
to take a share of the market. In 
this respect, Intergeo 2017 hosted 
first-time exhibitors from Asia to 
support construction surveying 
with a particular focus on survey 
equipment and hardware.

TRANSITION IN THE UAV  
SECTOR
This year, more than a quarter 
of the exhibitors were directly or 
indirectly providing OEM, products 
or services demonstrating maturity 
of drone operations. The exhibitors 
and talks at the conference 
focussed on particular problems 
by using almost standardised 
sensors, and methodology with 
some examples of best practices 
such as continuous calculation 
and monitoring of stock piles 
from successive DEMs in mines; 
inspecting infrastructures; and 
monitoring vegetation growth by 
means of a vegetation index from 
multi-spectral sensors.

SERVICES, DATA PRODUCERS, 
IMAGE PROCESSING,  
SENSORS AND SOFTWARE
Many companies, including 
Cloudeo, GAF, Luciad and Harris 
exhibited their SaaS (software 
as a service) for the purposes of 
agriculture, location-based services, 
traffic, soil moisture, and water 
masks through their portal.

 INTERGEOINTERGEO

Outdoor demo flight in the Intergeo flight zone.

Intergeo 2017 was all about digitalisation.
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world and a digital model allowing 
robotic access to environments of 
interest. VR systems attracted many 
visitors from different backgrounds 
and were presented by various 
companies such as UVM and Leica 
Geosystems. The well-established 
geo-technology sector with its 
legislative limitations and precise 
standards, and surveyors with 
their traditional way of working, will 
ultimately need to put further effort 
into transforming the surveyor’s 
working environment into a 3D 
digital twin of the real world.

DIGITALISATION OF URbAN 
MODELLING
The increase in the number of geo-
solutions for BIM and smart cities 
by geoinformation sector leaders 
such as Esri, Autodesk, Bentley 
(Microstation), and Pitney Bowes 
(Mapinfo), with their core solutions 
and more sector-oriented solutions 
from their partners and resellers, 
proves that the market for BIM and 
Smart Cities is increasing as well. 
Many professionals and companies 
interested in the business 
digitalisation of urban modelling 
visited the booths of the companies 
providing these services.

GEOMATICS FOR OTHER  
SECTORS
Geospatial technology has 
been traditionally helping urban 

management, land management, 
and utilities with fit-for-purpose 
solutions. In recent years, many 
of the companies in the geo-
technology sector have provided 
new technological capabilities 
with their cost-cutting solutions 
and services that promise a wave 
of productivity improvements for 
sectors including construction, 
transportation, mining and 
agriculture. Intergeo witnessed 
an increasing number of mature 
solutions and products which 
create value for these four sectors. 
Following the proven success of 
the pioneers in the market, there 
are now new players attempting 
to take a share of the market. In 
this respect, Intergeo 2017 hosted 
first-time exhibitors from Asia to 
support construction surveying 
with a particular focus on survey 
equipment and hardware.

TRANSITION IN THE UAV  
SECTOR
This year, more than a quarter 
of the exhibitors were directly or 
indirectly providing OEM, products 
or services demonstrating maturity 
of drone operations. The exhibitors 
and talks at the conference 
focussed on particular problems 
by using almost standardised 
sensors, and methodology with 
some examples of best practices 
such as continuous calculation 
and monitoring of stock piles 
from successive DEMs in mines; 
inspecting infrastructures; and 
monitoring vegetation growth by 
means of a vegetation index from 
multi-spectral sensors.

SERVICES, DATA PRODUCERS, 
IMAGE PROCESSING,  
SENSORS AND SOFTWARE
Many companies, including 
Cloudeo, GAF, Luciad and Harris 
exhibited their SaaS (software 
as a service) for the purposes of 
agriculture, location-based services, 
traffic, soil moisture, and water 
masks through their portal.

An increasing number of companies 
from Asia, along with German and 
Central European companies, 
are engaged in the business of 
providing surveying equipment, OEM 
parts, multispectral sensors, and 
360-degree cameras. In contrast 
to previous Intergeo exhibitions, 
there were more service companies 
using software development kits 
(SDKs) or OEM technologies (both 
software and hardware) to facilitate 
the infrastructure of smart cities and 
to provide services in conventional 
fields such as data capture, (aerial) 
mapping, image processing 
and all areas of surveying. The 
number of software solutions using 
structure from motion based UAV 
photogrammetry slightly exceeded 
conventional photogrammetry 
software for 3D modelling and data 
capture.

NEW SURVEyING  
TECHNOLOGy, GNSS AND 
MULTI-SENSOR SURVEy  
SySTEMS
Integrated survey systems 
composed of multiple sensors such 
as rail-track survey systems and 
road surface monitoring systems 
have been familiar products at 
Intergeo for some years. Now 
radar-based systems such as 
ground penetration radar (GPR), 
which supports reverse-engineering 
for utility networks such as gas 
and water pipelines, and terrestrial 
InSAR (Interferometric Synthetic 
Aperture Radar), a technology 
for deformation, subsidence and 
displacement monitoring, were 
exhibited by Leica Geosystems 
and MetaSensing respectively. 
Multi-constellation laser scanners 
on trolleys, in backpacks, handheld 
and mounted on different platforms 
are offered by many producers to 
survey difficult areas. There was 
no change in indoor navigation 
methods, other than visual, but 
there was a decreasing number 
of exhibitors of OEM products for 
GNSS and INS.

bUSINESS NETWORKING AND 
SEEKING JObS
On the second day of the 
event, there was a visible – and 
encouraging! – increase in the 
number of young professionals 
visiting the booths to explore the 
technology, attend presentations 
on new products and solutions and 
making contact with companies.

INTERGEO 2018
The highly dynamic geomatics 
sector will be present at Intergeo 
2018 in Frankfurt, Germany from 
16-18 October, with innovative new 
ideas and technologies as well as 
mature products. On the evidence 
of Intergeo 2017 the future looks 
particularly bright for VR, BIM, 
digitalised urban management, 
geo-technology solutions for 
autonomous car navigation, and the 
operation of multi-drone flights with 
intelligent collision avoidance.

 INTERGEOINTERGEO

The event’s trade show is the number one marketplace for the 

geomatics industry.
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VALUATION by KEVIN PERRINA

NIA Inertia
More than a year after the International Property Measurement Standard 
(IPMS) was introduced, clients continue to request net internal areas as well 
as IPMS data, Kevin Perrina from Aimcon Surveys reports.

A standard introduced by the 
World Bank in 2014 through the 
formation of the IPMS collation and 
standard setting committee, and 
made mandatory by the RICS in 
the UK on 1 January 2016, IPMS 
was created by organisations from 
across the globe, which came 
together to agree one shared 
international standard for property 
measurement.

Of course it makes sense to have 
an agreed standard. The world is 
an increasingly smaller space and 
investors are building portfolios of 
properties in their home countries 
and abroad. The growth of cross-
border property investment and 
expansion by global corporate 

occupiers understandably led to a 
demand for transparency in what 
previously amounted to many 
differing national and local building 
measurement conventions.

When the World Bank first proposed 
the changes in 2013, the intention 
of IPMS was to enable buildings 
to be measured, and the resulting 

calculated areas to be provided, 
on a consistent and transparent 
basis across international borders. 
The standard certainly increases 
market efficiency because it gives 

both investors and occupiers 
greater confidence by providing 
consistent property measurements 
for transactions and valuations.

It is an acknowledged fact that 
different countries use different 
floor area elements in transaction 
and valuation practices and IPMS 
enables a more efficient comparison 
through the use of a common 
measurement language. IPMS 
3 – Office refers to the floor area 
available on an exclusive basis to 
an occupier, but excluding standard 

facilities, and calculated on an 
occupier-by-occupier or floor-by-
floor basis for each building. It is 
similar to the old measurement of 
net internal area (NIA) but in the 

period since it became mandatory, I 
have never been instructed to carry 
out a survey for IPMS3 - Office 
without also being required to 
produce an NIA report.

This is serious because, whilst an 
IPMS survey costs less than an 
NIA survey, the cost of doing both 
is 20% higher than a NIA-only 
survey. The reason for requiring 
both measures is that NIA surveys 
measure the total usable area of 
floor space, whereas IPMS includes 
areas which are unusable, such as 
columns and areas where the floor 
to ceiling height is less than 1.5m. 
In terms of value based upon usable 
space, clients still seem to perceive 
NIA areas as more accurate than 
IPMS areas. On average IPMS areas 
are 8% greater than NIA areas, 
but experience shows that the 
difference can be anything from 1% 
to 13%.

This means that the only benefit 
of IPMS within Britain is that it is 
possible to accurately compare 
the areas of offices between 
different countries. That is fine 
when international transactions are 
involved, but for transactions wholly 
in one country, it is hard to see value 
in the additional cost. Adoption of 
IPMS is being driven by the banks 
rather than the customer and serves 
their interests because they are 
more concerned in the value of 
their portfolio than the value of an 
individual property.

What is it worth?

The standard certainly increases 
market efficiency. . .
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NIA Inertia
both investors and occupiers 
greater confidence by providing 
consistent property measurements 
for transactions and valuations.

It is an acknowledged fact that 
different countries use different 
floor area elements in transaction 
and valuation practices and IPMS 
enables a more efficient comparison 
through the use of a common 
measurement language. IPMS 
3 – Office refers to the floor area 
available on an exclusive basis to 
an occupier, but excluding standard 

facilities, and calculated on an 
occupier-by-occupier or floor-by-
floor basis for each building. It is 
similar to the old measurement of 
net internal area (NIA) but in the 

period since it became mandatory, I 
have never been instructed to carry 
out a survey for IPMS3 - Office 
without also being required to 
produce an NIA report.

This is serious because, whilst an 
IPMS survey costs less than an 
NIA survey, the cost of doing both 
is 20% higher than a NIA-only 
survey. The reason for requiring 
both measures is that NIA surveys 
measure the total usable area of 
floor space, whereas IPMS includes 
areas which are unusable, such as 
columns and areas where the floor 
to ceiling height is less than 1.5m. 
In terms of value based upon usable 
space, clients still seem to perceive 
NIA areas as more accurate than 
IPMS areas. On average IPMS areas 
are 8% greater than NIA areas, 
but experience shows that the 
difference can be anything from 1% 
to 13%.

This means that the only benefit 
of IPMS within Britain is that it is 
possible to accurately compare 
the areas of offices between 
different countries. That is fine 
when international transactions are 
involved, but for transactions wholly 
in one country, it is hard to see value 
in the additional cost. Adoption of 
IPMS is being driven by the banks 
rather than the customer and serves 
their interests because they are 
more concerned in the value of 
their portfolio than the value of an 
individual property.

The committee conceded from the 
start that it expected IPMS to work, 

initially, in parallel with local standards 
and that there would be dual 
reporting until the new standards 

were more familiar and accepted. 
Even with the dual standards running 

for almost a year and a half, I don’t 
think total adoption will happen for 
another generation at least, if at all.
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The standard certainly increases 
market efficiency. . .

. . . the cost of doing both is 20% higher 
than a NIA-only survey.
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SEPARATING MEASUREMENT FROM VALUATION
The NIA provides the usable area of a floor or building, which means measurement and 
valuation were one and the same. Negotiations involved argument about what constituted 
a ‘usable’ area, resulting in an ‘agreed’ area to be used for rents etc., which might not be 
the true area of the building.  With IPMS the intention is to separate the measurement and 
valuation functions and therefore demands a change in the way that surveyors think and 
work. IPMS provides consistency to measurement reporting across the globe, enabling 
straight-forward comparison of different buildings. This is particularly important in London’s 
globalised commercial and residential property market, which has seen phenomenal 
growth in the past few years.

LIMITED USE AREAS
Under IPMS, everything is measured and included in the total area of the floor or building. 
Certain areas are then detailed out as ‘limited use areas’ like columns, window cills, areas 
of limited height and so on. The negotiation between the landlord and tenant then revolves 
around the value of these limited use areas to provide the agreed rental figure. In this way 
the IPMS figure is maintained as the true area of the building and not adjusted as part of 
negotiations.

IPMS is currently seen as the starting point for negotiations – just as NIA was. Michael 
Gallie and Partners report that the first report is never the final report. It goes through 
multiple revisions as one side or the other concedes on certain items - and this can be 
for every tenant or leaseholder within an overall development. The most effective way to 
accommodate the subsequent revisions is to scan the building and extract the data from 
the point cloud when needed. This has the added benefit of recording the site conditions 
at the time of survey. Often, area reports are required before the site is finished and it is not 
unusual to get a phone call later asking why certain walls haven’t been measured etc. when 
they didn’t exist at the time of survey.

Tom Pugh argues that IPMS has been over-complicated by practitioners and is in fact very 
simple. He further argues that the new standard is being driven by the RICS and he would 
indeed like to see it more enthusiastically adopted by the banks.

The move to IPMS should result in measurement being carried out by land surveyors and 
valuations being made by valuation surveyors, which should in turn be good for the land 
surveying profession. But in a world where data collection is being ‘democratised’, will 
valuers be tempted to do it themselves, or will they recognise the value of a professional 
measurement service?

Compiled from contributions by Tom Pugh, Senior Associate, Malcolm Hollis LLP and 
Patrick Collins and Sam Lloyd from Michael Gallie and Partners.
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Scaling the Smart Summit
This year’s Smart Summit event took place 
at the business Design Centre in Islington 
over two days in September.

The conference, which had twenty 
exhibitors, was split into six streams 
– Smart Home, Smart Cities, Smart 
Insurance, Smart Retail, Smart 
Utilities and LPWAN (Low Power 
Wide Area Networks). The exhibition 
was dominated by products for 
the smart home and it was the 
Smart Home conference stream 
that attracted most attention from 
delegates.

WHERE’S THE ‘GEO’?
This was an event that was 
strangely devoid of ‘geo’. Indeed 
the only geo word that I heard over 
the two days was ‘geofence’. When 
objects are tracked using GNSS, 
a geofence is a geographic line 
in the tracking GIS which sets off 
an alarm when any of the objects 
crosses the fence into a ‘prohibited 

area’.  Does this mean that the 
spatial component attached to 
every feature, static or moving, in 
a smart city has been deemed a 
non problem? For someone whose 
business is spatial, this is quite 
disorienting. Does ‘spatial’ really not 
warrant any discussion?

The overall impression was of 
disordered thinking. At least one 
speaker said that data has no value, 
whilst another urged caution when 
using data, if you didn’t know its 
quality. Obviously data must have 
value because the process of 
adding value means that there must 
be something to add value to. The 
Internet of Things (IoT) is, according 
to the consensus of speakers, a 
wild west with no standards and 
is therefore an interoperability 
nightmare. A contrast was drawn 
between telecoms, where standards 
are agreed before deployment and 
the IoT, where deployment just goes 
ahead.

REMOTE HOME CONTROL
From a business point of view, 
the smart home is currently the 
attractive proposition. It enables 
a remote relationship between 
the appliances in the home and 
the home owner when he/she is 
away. Its business model is simple 
and easy to monetise and this, no 
doubt, accounted for the number of 
smart home stands in the exhibition.

Smart Homes are therefore easy 
to visualise, but what about the 
smart city. Chairman for the first 
session, Martin Garner from CCS 
Insight, suggested that the topic 
had been dominated by a period 
of “furious hype” but that in the 
last few months practitioners have 
brought realism to their view of 
IoT. Other speakers differentiated 
between smart that can save money 
and smart that can make money 
and also drew a distinction between 
existing cities that have to be made 
smart by retrofitting and new cities, 

which will be smart by design. 
Patrice Slupowski from Orange said 
that he had changed all references 
to machine to machine (M2M) 
technology on his presentation 
slides to IoT and ‘data’ to AI. There 
was some healthy cynicism around.

DEFINE THE PRObLEM
With smart cities, working out a 
business model is rather more 
difficult. Two speakers said that the 
only effective way to implement a 
smart city is to have firstly defined a 
problem which needs to be solved, 
making sure that all the stakeholders 
have been consulted. At the same 
time others clearly link smart 
cities to open data. Data owners 
provide data to a smart city portal 
and application developers use it. 
This was succinctly presented by 
Claire Davis from Cork Smart City 
Gateway.

For smart cities to work, there 
have to be standards and there 
has to be an attitude of sharing – 
what was described as an open 
ecosystem philosophy. In many 
cases, one got the impression 
that these fundamentals had not 
been addressed, whilst there had 
been great work in various broad 
application areas. Several speakers 
mentioned the sharing society 
and that smart city technology will 
enable it.

INFRASTRUCTURE HURDLES
Sensors are getting smaller 
and cheaper. As an example, 
Dattatreya Gaur from Robert Bosch 
Engineering said that air quality 
sensors, which used to be housed 
in sheds next to the roads, are 
now the size of a shoebox and 
can hang from lamp posts. For 
communications, 5G is seen as the 
solution but government regulation 
and what is seen by the industry 
as the inefficiency of planning 
authorities are significant barriers 
to deployment. One speaker 
mentioned that Royal Mail vans are 

Dattatreya Gaur 

addressing the  

conference.
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Scaling the Smart Summit
REMOTE HOME CONTROL
From a business point of view, 
the smart home is currently the 
attractive proposition. It enables 
a remote relationship between 
the appliances in the home and 
the home owner when he/she is 
away. Its business model is simple 
and easy to monetise and this, no 
doubt, accounted for the number of 
smart home stands in the exhibition.

Smart Homes are therefore easy 
to visualise, but what about the 
smart city. Chairman for the first 
session, Martin Garner from CCS 
Insight, suggested that the topic 
had been dominated by a period 
of “furious hype” but that in the 
last few months practitioners have 
brought realism to their view of 
IoT. Other speakers differentiated 
between smart that can save money 
and smart that can make money 
and also drew a distinction between 
existing cities that have to be made 
smart by retrofitting and new cities, 

which will be smart by design. 
Patrice Slupowski from Orange said 
that he had changed all references 
to machine to machine (M2M) 
technology on his presentation 
slides to IoT and ‘data’ to AI. There 
was some healthy cynicism around.

DEFINE THE PRObLEM
With smart cities, working out a 
business model is rather more 
difficult. Two speakers said that the 
only effective way to implement a 
smart city is to have firstly defined a 
problem which needs to be solved, 
making sure that all the stakeholders 
have been consulted. At the same 
time others clearly link smart 
cities to open data. Data owners 
provide data to a smart city portal 
and application developers use it. 
This was succinctly presented by 
Claire Davis from Cork Smart City 
Gateway.

For smart cities to work, there 
have to be standards and there 
has to be an attitude of sharing – 
what was described as an open 
ecosystem philosophy. In many 
cases, one got the impression 
that these fundamentals had not 
been addressed, whilst there had 
been great work in various broad 
application areas. Several speakers 
mentioned the sharing society 
and that smart city technology will 
enable it.

INFRASTRUCTURE HURDLES
Sensors are getting smaller 
and cheaper. As an example, 
Dattatreya Gaur from Robert Bosch 
Engineering said that air quality 
sensors, which used to be housed 
in sheds next to the roads, are 
now the size of a shoebox and 
can hang from lamp posts. For 
communications, 5G is seen as the 
solution but government regulation 
and what is seen by the industry 
as the inefficiency of planning 
authorities are significant barriers 
to deployment. One speaker 
mentioned that Royal Mail vans are 

permitted to park on yellow lines, 
so why can’t telcom providers have 
similar freedoms.

The question of safety and security 
came up several times, both in 
terms of system hacking as well as 
keeping people safe. In the former 
case it was argued by some that 
open standards hinder data security.

POWER PRObLEM
In utilities, power is the problem 
that needs to be solved. Suppliers 
need to devise a new model that is 
suitable for the renewable age. This 
means dealing with many smaller 
suppliers (eg photovoltaic and wind) 
instead of a few large generators.

Insurance companies use tracking 
data to monitor young drivers. 
This encourages them to drive well 
which leads to lower premiums 
and fewer accidents – which is a 
benefit to everyone. Conversely, 
persistent bad drivers can be denied 
insurance. The business model 
works because it is simple. Again, 
this is not directly a smart city 
application and only becomes so 
if data representative of the city is 
used to manage the city.

TRANSPORT TRIALS
Transport is another application 
area. Whilst every city claimed 
to have unique problems, they 
all agreed that traffic congestion 
was one of them. Representatives 
from Oxfordshire County Council, 
Tampere in Finland, and from 
Electric Cab, in the USA, came 
together to discuss the future of 
transport. Most of the data required 
is produced by the local government 
and they have been innovating. 
Parking was seen as a major 
problem, which could be solved by 
relating spaces available with those 
trying to find a space. Indeed, one 
speaker said that at any one time 
30% of drivers in a city are looking 
for a parking space. To assist with 
this, sensors are placed in each 

street parking space, which detect 
when there is a vehicle parked over 
it. To tackle air quality issues in real 
time, data from sensors around 
the city are collected in real time 
and used to inform adjustments to 
traffic flow patterns. In Oxfordshire, 
the car culture is seen as a major 
issue because the city does not see 
cars as the future of transport in 
city of Oxford. Others reported that 
there are signs that attitudes are 

changing, with significant reductions 
reported in the number of young 
people getting a licence as soon 
they become legal. Reduction of 
carbon dioxide is the overall aim, 
and Oxford is aiming to introduce a 
zero emissions zone in 2020 whilst 
realising that it will not be achieved 
until a decade or more later.

bIM MINUS FIVE yEARS
Whilst it was disappointing that 
the conference did not focus on 
the spatial data issues, views of 
the problems and how they were 
being tackled by those taking other 
perspectives was useful. Smart 
Cities seem to be at a stage of 
development equivalent to BIM about 
five years ago. As with BIM, the term 
Smart Cities brings management 
of the city together under one 
banner and that highlights the need 
for collaboration and standards. 
But historically, when constructing 
a building, surveyors, designers, 
constructors and operators should 
always have been collaborating to 
achieve a particular goal in any case 
and, in the digital age, the obvious 
focus is digital modelling of the 
building. The need for a digital model 
of the city was barely mentioned at 
Smart Summit.

Next year Smart Summit will be 
rebranded as ConnectedWorld 
Summit and will move to Olympia.

This was an event that was 
strangely devoid of ‘geo’.
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Collaboration and Big Data
Ian Dowman reports on the ISPRS Geospatial Week 
(GSW) giving a good indication of current developments in 
photogrammetry, remote sensing and spatial information 
science and the way in which this is progressing in China.

ISPRS has now established the 
GSW as a regular biennial event. 
This year it was held at Wuhan 
in China, hosted by LIESMARS, 
the geomatics centre at Wuhan 
University. The meeting inevitably 
had a Chinese flavour to it, but 
did demonstrate a number of 

interesting trends. The programme 
was divided into eleven workshops, 
each organised by one or more 
ISPRS working group, so although 
the themes of the workshops 
dominated there was ample 
opportunity for interaction between 
the workshop participants and 

for discussion on cross cutting 
subjects. The workshops covered 
the following topics:
•	 	Smart	Cities
•	 	Web	Mapping,	Geoprocessing,	

and Services
•	 	Spatial	Data	Quality
•	 	Indoor	3D
•	 	Advances	in	SAR:	Constellations,	

Signal processing, and 
Applications

•	 	Laser	Scanning
•	 	Image	and	Data	Fusion
•	 	Photogrammetric	3D	

Reconstruction for Geo-
Applications

•	 	Spatial	Data	Mining	and	
Geographical Knowledge Services

•	 	Cryosphere	and	Hydrosphere	for	
Global Change Studies

There were also a number of 
keynote presentations that tended 
to look at the big picture and 
cross cutting issues; detail was 
covered in the workshops. It is 
noteworthy that of the invited 
speakers four were from the UK: 
Michael Batty from UCL talking 
about smart cities, Peter Atkinson 
from Lancaster University on 
‘Uncertainty	in	Downscaling’,	Bob	
Haining	from	the	University	of	
Cambridge on ‘Spatial Precision 
and	Statistical	Precision’	and	
Paul Longley, also from UCL, on 
big data. The selection of these 
speakers and their topics indicated 
the importance of the UK in the 
development of geospatial science 
and the range of disciplines now 
encompassed by geomatics.

KEyNOTES
The headline topics centred around 
big data, deep learning, and 
artificial intelligence (AI) and how 
these techniques are focused on 
autonomous vehicles, integrated 
navigation	and	smart	cities.	3D	city	
models are key to a really smart 
city and the example of Singapore 
was cited, where already a model 
with	LoD2	(level	of	detail	2)	exists,	
and	areas	with	LoD3	are	being	
mapped. Accurate and up to date 
data is essential for the success 
of autonomous vehicles but it was 
stressed that a lot more than good 
data and sensors are necessary and 
the	concept	of	a	‘driving	brain’	was	
introduced which involves AI and 
takes the mantra ‘learn, remember, 
adapt,	share’	as	its	guiding	
principle. It is necessary to collect 
data from many different sources, to 
analyse that data and then share it - 
all in real time. It was claimed that in 
Singapore traffic congestion can be 

Drones and robots 

at the GSW 

exhibition.
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Collaboration and Big Data
for discussion on cross cutting 
subjects. The workshops covered 
the following topics:
•	 	Smart	Cities
•	 	Web	Mapping,	Geoprocessing,	

and Services
•	 	Spatial	Data	Quality
•	 	Indoor	3D
•	 	Advances	in	SAR:	Constellations,	

Signal processing, and 
Applications

•	 	Laser	Scanning
•	 	Image	and	Data	Fusion
•	 	Photogrammetric	3D	

Reconstruction for Geo-
Applications

•	 	Spatial	Data	Mining	and	
Geographical Knowledge Services

•	 	Cryosphere	and	Hydrosphere	for	
Global Change Studies

There were also a number of 
keynote presentations that tended 
to look at the big picture and 
cross cutting issues; detail was 
covered in the workshops. It is 
noteworthy that of the invited 
speakers four were from the UK: 
Michael Batty from UCL talking 
about smart cities, Peter Atkinson 
from Lancaster University on 
‘Uncertainty	in	Downscaling’,	Bob	
Haining	from	the	University	of	
Cambridge on ‘Spatial Precision 
and	Statistical	Precision’	and	
Paul Longley, also from UCL, on 
big data. The selection of these 
speakers and their topics indicated 
the importance of the UK in the 
development of geospatial science 
and the range of disciplines now 
encompassed by geomatics.

KEyNOTES
The headline topics centred around 
big data, deep learning, and 
artificial intelligence (AI) and how 
these techniques are focused on 
autonomous vehicles, integrated 
navigation	and	smart	cities.	3D	city	
models are key to a really smart 
city and the example of Singapore 
was cited, where already a model 
with	LoD2	(level	of	detail	2)	exists,	
and	areas	with	LoD3	are	being	
mapped. Accurate and up to date 
data is essential for the success 
of autonomous vehicles but it was 
stressed that a lot more than good 
data and sensors are necessary and 
the	concept	of	a	‘driving	brain’	was	
introduced which involves AI and 
takes the mantra ‘learn, remember, 
adapt,	share’	as	its	guiding	
principle. It is necessary to collect 
data from many different sources, to 
analyse that data and then share it - 
all in real time. It was claimed that in 
Singapore traffic congestion can be 

predicted with 90% reliability. Other 
aspects of smart cities discussed 
were the integration of indoor and 
outdoor data and the development 
of building codes in addition to post 
codes.

Lawrie	Jordan,	Director	of	Imagery	
and Remote Sensing at Esri, took 
up the theme of big data and 
collaboration, and reported that 
Esri is developing a system of 
systems, using the cloud to solve 
big problems and reduce time. 
Esri will shortly be announcing a 
photogrammetry suite developed 
with Liesmars and the use of 
oblique imagery integrated into 
GISPro.	He	promised	remote	
sensing	and	3D	fully	integrated	with	
GIS.

LASER SCANNING
Laser scanning was covered 
in detail in the Laser Scanning 
workshop but inevitably found its 
way	into	other	sessions.	Deep	
learning is applied to extraction 
of	DTMs	from	point	clouds	and	
SLAM technology was discussed 
for several applications, particularly 
for indoor mapping. Laser scanning 
from UAVs is another topical 

subject. Collecting data for BIM was 
also touched upon. It was noted by 
one speaker that data from BIM is 
not ideal for navigation purposes.

RADAR
Synthetic Aperture Radar was a 
popular topic at the conference. 
The sessions covered a wide variety 
of topics including spaceborne 
systems, particularly the recently 
launched Chinese systems, ground 
based systems and processing 
data from Sentinel 1 for use in 
Copernicus with deep learning 

software. Applications range from 
deformation measurements, disaster 
management and urban mapping.

EARTH ObSERVATION
Earth observation was mentioned 
frequently as satellite data is key to 
many applications. A keynote paper 
was given by Steven Ramage from 
The Group on Earth Observations 
(GEO) who set out the activities 
and objectives of GEO. One key 
principle of GEO is open data, which 
means a full and open exchange of 
data with minimum time delay and 
cost. GEO publishes several reports 
on this and other topics and also 
provides access to data through the 
portal.

EXHIbITION
There was an exhibition at the 
conference, largely populated 
by Chinese companies, but also 
including Trimble, PCI and Esri. 
Laser scanners, mobile mapping 
systems and UAVs featured strongly.

SUMMARy
In summary it can be concluded 
that current developments in 
photogrammetry, remote sensing 
and spatial information science 

are centred on using new tools 
for processing and analysis such 
as big data processing, artificial 
intelligence, deep learning, data 
mining, now established hardware 
such as laser scanning, INS and 
SLAM to develop smart cities, 
autonomous vehicles, location 
based services and environmental 
monitoring. There is also a 
significant interest in the accuracy 
and precision of data that now 
extends beyond geometric issues 
to statistical analysis of all types of 
data.

??

>

The headline topics centred around 
big data, deep learning, and artificial 
intelligence. . .
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UN-GGIM Gains Speed and 
Direction 
Durk Haarsma reports that UN Committee of Experts on Global Geospatial 
Information Management (UN-GGIM) has made great progress in taking 
both practical and strategic action to implement and strengthen geospatial 
information management for the member states.

This summer at the UN headquarters 
in New York, USA, 400 delegates 
from 90 countries met for the 
Seventh Session of UN-GGIM. The 
agenda included the development 
of frameworks, guidelines, norms, 
standards and capacities, all with a 
particular focus on the 2030 Agenda 
for Sustainable Development. 
Following the adoption by the 
United Nations Economic and Social 
Council (ECOSOC) of the resolution 
on ‘Strengthening institutional 
arrangements on geospatial 
information management’ in 2016, 
this year’s session showed that 
the adoption of that resolution has 
also strengthened the speed and 
direction for the process of UN-
GGIM itself. Land administration, 
management and the development 
of effective land & property markets 
were also discussed.

The Committee started off by 
electing its co-chairs: Tim Trainor 
of the US Census Bureau for UN-
GGIM Americas, Li Pengde of the 
Chinese National Mapping Agency 
for UN-GGIM Asia-Pacific, and 
Dorine Burmanje, CEO of the Dutch 
Cadastre for UN-GGIM Europe. 
They all took their turn in leading 
the meeting in an orderly, and often 
upbeat, manner.

NEW WORKING GROUPS
The meeting welcomed and 
applauded the establishment of 
a new Working Group on Marine 
Geospatial Information, as proposed 

by the USA’s NOAA and supported 
by the International Hydrographic 
Organization. It was subtly mentioned 
that two-thirds of the globe is covered 
by water, and such a large area of 
the world definitely deserves a group 
of experts devoted to it. The new 
Working Group will work on linking 
geospatial information in the important 
coastal areas where land and sea 
meet and where the majority of the 
world’s citizens are living. Another new 
Working Group on Legal and Policy 
Frameworks was established. The 
Committee also adopted the Strategic 
Framework on Geospatial Information 
and Services for Disasters and 
endorsed an overarching framework 
for national institutional arrangements 
on geospatial information.

WORLD bANK
The World Bank’s Director of Strategy 
and Operations Anna Wellenstein held 
a presentation for the Committee in 
which she announced that the World 
Bank is partnering with UN-GGIM 
to assist low-income countries in 
developing their national geospatial 
information systems by helping with 
resources for the implementation of 
spatial data infrastructures (SDIs). This 
newly established collaboration was 
accompanied by loud applause by 
the delegates; obviously, funds are 
often the bottleneck in developing 
countries and the World Bank has 
not been investing in SDIs until now. 
When asked for their reactions, the 
delegates overwhelmingly described 
this development as “significant”, 

“positive” and “very important”.

WHERE IS THE DATA?
Numerous side events are a 
traditional feature of the conference. 
One notable event this year was the 
Special Forum on the 2030 Agenda 
for Sustainable Development: 
‘Where is the Data?’ More than 
200 delegates attended this one-
day forum that explored how the 
geospatial community will measure, 
monitor and report on the progress 
of the 17 Sustainable Development 
Goals (SDGs) and their associated 
targets and indicators with geospatial 
information using both new and 
already available data. One of the 
keynote speakers at this forum was 
Google’s Ed Parsons, who can 
always be relied on to share some 
new insights. This year, he cautioned 
the geospatial community that SDIs 
are the problem, not the solution. 
According to Parsons, an SDI is 
aimed at “our little industry” and 
not for the greater good. Food for 
thought: “We are not the red tulip in 
the field of yellow ones”.

MEXICO CITy
The Committee looked ahead 
to the Fifth High Level Forum on 
UN-GGIM, which will be hosted by 
INEGI in Mexico City in November of 
this year. The Forum will be based 
on the theme of ‘Implementing the 
Sustainable Development Goals: 
The Role of Geospatial Technology 
and Innovation’. The Eighth Session 
of the UN-GGIM Committee of 
Experts will be held at the UN 
headquarters in the first week of 
August 2018.

This report is a modified version of a 
report published in GIM.

??

>
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A History of Surveying at Sea

John extends his knowledge of naval history and 
treats students to a history of surveying, he also 
ventures back to the US for an historical treat.

Deep sea shipwreck finder David Mearns launched his 
new book at the Australian National Maritime Museum 
about the breathtaking wreck discoveries, down to 
a Guinness Book of Records 5.8km to relocate the 
Derbyshire along with HMAS Sydney and Hood. 
Commander Simon Howard and crew treated us to an 
escorted tour of RAN ship Parramatta IV taking us from 
top to stern then serving us a delightful morning tea. 
This recent ship and its crew have a special relationship 
with Parramatta Historical Society (of which I am a life 
member) nurtured by long standing member David 
Shakespeare to whom we are all very grateful.

MATHS IN SURVEYING DAY
I had another brilliant day at Homebush Bay for high 
school students on the subjects and skills needed for 
a Surveying course along with demonstrating how 
maths and science apply in this career. Warren Cole 
brought his extensive surveying historic collection 
of instruments, calculators and books. I showed 
the students colour diagrams of ancient Egyptian 
Surveyors from their 1400 BC tomb drawings while 
detailing a brief history of world surveying from the 
Egyptians up to modern times. This idea of a surveying 
day was created by surveyor Ian Iredale and it 
continues to make an impact on encouraging young 
people to consider surveying as a job. Other activities 
include measuring the height of the Treillage Tower, the 
workings of the giant sundial, daylight stars and planet 
observations as well as the collection and processing of 
detail data.

SURVEYORS RENDEZVOUS 2017
It must be my love of tea which 
dragged me back to Boston and 
Walden Ponds in Massachusetts for 
this year’s Surveyors Rendezvous 
(SR) where US Surveyors proudly put 
their history on show for the 200th 
year since Henry David Thoreau’s 
birth. One of this legend’s great 
sayings is: “It is not what you look at 
that counts, it is what you see!” My 
first stop over was in Washington 
DC which I love. A much desired 
day trip by bus to Monticello, the 
home of Surveyor/President Thomas 
Jefferson, was spectacular. His own 
personally designed theodolite stands 
proudly within his princely abode as testimony to his 
activities as one of our own.

Finally making it to the Boxboro Regency Resort after 
an historic trolley tour of Lexington I signed in to my 
hotel for SR2017. All breakfasts and other meals were 
catered for with the conference package combined 
with fascinating talks on Thoreau’s exploits, the 
Hoocsac tunnel, the connection with Thoreau and 
another notable character of surveying John Brown 
who was executed for sedition due to his guerrilla 
warfare tactics in opposition to slavery. Memories of 
minutemen and Paul Revere’s ride warning about the 
“regulars coming” (not the British are Coming?) were 
scattered throughout the area along with the homes of 
noted authors Thoreau, Louisa May Allcott, Nathaniel 
Hawthorne and Ralph Waldo Emerson. This collective of 
renowned writers are buried along Author’s Ridge in the 
Sleepy Hollow cemetery in Concord and the Surveyors 
Historical Society (SHS) placed a plaque to Thoreau 
adjacent to his tombstone. Notable US Surveying 
identity Curt Sumner made the dedication with 
contributions by event donor Lorna Hainesworth and 
organiser David Ingram. A newspaper article in the local 
Concord press even mentioned me as the participant 
from the furthest reaches of the world. Touring around 
Concord we saw many historic sites including Thoreau’s 
house while a visit to the Concord Free Library allowed 
us to view a splendid exhibit especially mounted about 
his life. His survey chain and compass were on display 
along with some of his survey plans amongst other 
artifacts, stories and photos telling his life story.

>

bY JOHN bROCK  DOWNUNDER CURRENTS

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.

John Brock with Parramatta IV.
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PRODUCTS & SERVICES FOR MORE GO TO GEO-MATCHING.COM

Launching a new product or service? 
– Make sure you email editor@geomares.co.uk

LEICA IMPROVES CAPTIVATE 
EXPERIENCE
Leica Geosystems has announced 
the Leica GS18 T, GNSS RTK 
rover, and the latest versions of 
Leica Captivate fi eld software and 
Leica Infi nity offi ce software. The 
GS18 T includes calibration-free 
compensation for tilting of the pole, 
which is unaffected by magnetic 
disturbance. Leica claims that 
users can measure with a tilted 
pole close to buildings, underneath 

cars and close to metallic objects. 
Fully supporting the GS18 T, Leica 
Captivate v3.0 fi eld software and 
Leica Infi nity v2.4 offi ce software 
now offer users a more immersive 
means of control on site and at the 
desk.

senseFLY TO LAUNCH 
INDUSTRY SOLUTIONS
senseFly is debuting a new line of 
senseFly 360 solutions tailored to 
the surveying, mining and quarries, 
inspection and agriculture sectors. 

NEW RIEGL SCANNERS
For terrestrial laser 
scanning, RIEGL 
has introduced the 
RIEGL VZ-2000i 
3D long range laser 
scanner. It captures 
up to 1.2 million 
measurements per 
second, and covers 

ranges up to 2500m, with 5mm accuracy and 
3mm precision. The company has also announced 
automatic on-board registration as a key feature of 
its VZ-I Series. Two on-board processors enable the 
scanner to perform different processes in real-time 
enabling automatic registration of the scan data 
already during acquisition in the fi eld. 

The VQ-780i Waveform Processing Airborne Laser 
Scanner is a rugged, lightweight, and compact 
airborne sensor that provides up to 666,000 
measurements per second at a 60° scan angle. 
RIEGL claims that it provides crisp, clear point 
clouds by actively suppressing atmospheric 
clutter. The VQ-1560i-DW Dual LiDAR Channel 
Airborne Mapping System offers enhanced target 
characterisation by simultaneous measurements 
with both green and infrared laser wavelengths. 
The VQ-880-GH is a topo-bathymetric airborne 
laser mapping system has an optimised form factor 
with reduced height for helicopter integrations and 
fl exible camera options.

For mobile mapping the RIEGL VMX-2HA has been 
announced. It has a new streamlined carbon fi bre 
form factor, fl exible camera options, extremely high 
speed data transfer and storage.

IN BRIEF

Arithmetica has launched a new version of its 360° imaging 
system. SphereVision 1.4 allows PDF documents to be imported 
as base maps onto which additional imagery, fl oor plans and 
asset information can be added. Users can also place hotspots for 
referencing additional data onto the base map and into the 360° 
imagery workfl ow.

FARO has released FocusS 70 short scanner. It is specifi cally 
designed for architecture, engineering, construction, product design 
and public safety-forensics professionals.

Topcon has announced updates to its Delta Solutions deformation 
monitoring. Delta Watch features new confi guration choices 
employing either robotic total stations or GNSS with the ability to add 
levelling sensors and features a new monitoring system diagnostics 
module. 

Optech presented its new Eclipse high-precision lidar sensor at 
Intergeo. It is driven by IGI’s CCNS-5 fl ight management system and 
their AEROcontrol Compact inertial solution for small to mid-size area 
projects and/or high-precision corridor surveying. The sensor features 
a Class 1 laser capable of 800m range performance on 10% refl ective 
targets (8 pts/m2 at 100 knots), parallel scan lines, and a tightly-integrated 
IGI DigiCAM-100 camera.

Pointfuse is a powerful modelling engine for converting point 
cloud datasets into segmented mesh models. Offering ‘selectable 
surfaces’, Pointfuse V3 provides a unique approach. Surfaces 
within the 3D mesh models can now be identifi ed, grouped and 
classifi ed, offering effi ciencies that have not been possible when 
working with point clouds or traditional mesh models. It reduces, by 
up to a factor of ten, the fi le size of 3D models created from point 
clouds whilst still maintaining the fi delity of the model.

Trimble has introduced the GEDO IMS System. The railway trolley 
system is lightweight, fl exible and fast. It combines an Inertial 
Measurement Unit (IMU) with scanning and geodetic sensors for 
surveying railway lines and documenting assets along the track.

Designed to offer professionals a 
complete, reliable decision-making 
tool, these solutions include: 
senseFly drone hardware; eMotion 
fl ight and data management 
software; and professional, 
industry-focused image processing 
and analysis solutions from either 
Pix4D or Airware, depending on 
the solution. In addition, senseFly 
360 solutions include full access 
to educational materials as well as 
lifetime professional grade hardware 
and eMotion support.

RIEGL showing off the VZ-2000i 

laser scanner
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Wren-a-Guard
Tripod Lock & Alarm

Secure expensive Total Stations, GPS
Antennas and other tripod mounted
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Stops tripod legs being folded•
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