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Prospects for the New Year

2018 is now upon us and promises to be 
interesting for everyone, with Brexit looming and 
an unstable economic and political situation, but 
there are encouraging developments as well.

For geospatial surveyors the rate of technical innovation 
will provide excitement. Rapid development of BIM, 
artificial intelligence (AI), drones and smart cities will 
keep everyone on their toes, and threats such as 
theft of instruments will require attention. This issue 
of GW covers many of these topics. Our theme is 
laser scanning and UAVs, and the keynote article by 
Mathias Lemmens reviews the current state of the art 
in point cloud processing which involves automatic 
object recognition and touches on many other issues. 
We will be following up on AI with an article by the 
speaker at the RICS evening lecture in October on 
feature extraction from laser scanning. We also have an 
interview with Philipp Amon of Riegl talking about laser 
scanners on UAVs and explaining what we can expect 
in 2018, including developments in bathymetric lidar.

The cover picture this month, appropriate for looking 
forward in a new year, is the Airbus Zephyr high 
elevation UAV. Several organisations are developing 
these high altitude long endurance (HALE) autonomous 
platforms, Google in particular is interested in using 
HALE platforms to bring the internet to remote 
areas, and there is also an interest in using them for 
acquiring imagery, either for mapping or surveillance. 
A HALE UAV positioned over a city can continuously 
monitor activities and provide information for smart 
city analytics. On this topic Richard Groom reports on 
a conference on Smart Cities and attempts to define 
this rather amorphous topic. In theory, collecting 
data to enable cities to be run efficiently should be a 
prime activity for geospatial surveyors, but at present 
few cities have got their act together well enough to 
recognise the importance of location.

ASPIRATIONS FOR 2018
It is traditional to make New Year resolutions in January, 
but since these are usually broken we will only express 
some aspirations! Whilst most practicing geospatial 
surveyors will be mainly concerned with maintaining a 
full order book, there should still be an interest in the 
bigger picture. The government has a role to play, and 
recent decisions give encouragement to our profession. 
The government announced a Geospatial Commission 

in November and of course is 
strongly supporting BIM and major 
infrastructure projects such as Crossrail 
and HS2, so we can hope that the 
geospatial is favourable. Digital Build 
Britain mentioned by James Kavanagh 
is further evidence of government 
support for geospatial. Support for 
Survey4BIM should be a priority 
for 2018 as discussed in the news 
from TSA. The announcement of 
apprenticeships is another encouraging 
development and we support RICS, 
ICES and TSA in their efforts to 
promote this. The government also supports smart cities 
through the Future Cities Catapult, and although there 
is some ambiguity about the function of smart cities, as 
discussed in this issue, smart cities are undoubtedly going 
to be important in the future, especially issues relating to 
transport, (autonomous vehicles, traffic management), air 
pollution and IT, location is central to this. So an aspiration 
for geospatial is for greater recognition of the importance 
of our role in collecting data and extracting information 
for use in decision making. It is worth remembering 
that promotion of BIM and smart cities is good for the 
profession as a whole.

Another aspiration for 2018 should be to enlarge the 
range of businesses using geospatial, the report on 
the forensics conference by Adam Spring shows one 
direction that such an initiative could go, so we can 
hope that the government attitude to geospatial is 
favourable.

On a more practical level we hope for collaborative 
effort to reduce, or preferably eliminate theft of survey 
equipment; and to cheer us up we can laugh at the 
antics of the flat Earth fanatics 
mentioned in Undercurrents.

So with these hopeful thoughts in 
mind we wish our readers a happy 
and prosperous New Year.

EDITORIAL   BY IAN DOWMAN
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Ian Dowman, editor of Geomatics World

Ian Dowman, Editor
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news

Velodyne Announces Vls-
128
Velodyne LiDAR, a world leader in 
3D vision systems for autonomous 
vehicles, has announced its new 
VLS-128 LiDAR sensor for the 
rapidly expanding autonomous 
vehicle market. Featuring an 
industry-leading 128 laser channels. 
Velodyne’s new flagship model has 
10 times higher resolving power 
than the HDL-64, allowing it to 
see objects more clearly, while its 
highly accurate object identification 
and detection system can provide 
superior collision avoidance in a 
moving car. The ultra-high resolution 
of the VLS-128 provides the most 
advanced safety capabilities on the 
market for cars driving at all speeds 
and especially at highway speeds 
when decisions are made in a split 
second.

3d lidAR sensing solution 
fRom cepton
Cepton Technologies, a provider 
of 3D LiDAR sensing solutions, 
has announced the SORA 200, a 
lightweight 3D Lidar sensor, that 
delivers long-range, high-resolution 
and low-cost mapping capabilities 
to UAVs. To get the product to 
market, Cepton is partnering 
with LiDAR USA, a total LiDAR 
geospatial solutions company.

“With 200-metre range and a 
weight of 550 grams, SORA 200 
is the lightest high-performance 
UAV LiDAR on the market” stated 
Dr. Mark McCord, co-founder and 
VP of engineering at Cepton. It 
also has a 200-hertz frame rate. 
Cepton’s micro-motion LiDAR 
technology removes expensive, 
ungainly spinning parts common 
in LiDAR units, resulting in smaller 
and more reliable sensors that do 
not compromise on resolution or 
range.

Velodyne pARtneRs with 
yellowscAn
Velodyne LiDAR Inc, a leader in 
3D vision systems for autonomous 
vehicles, has announced a 
partnership with YellowScan to 
integrate its VLP-16 Puck and 
VLP-16 Puck LITE LiDAR sensors 
into YellowScan’s Surveyor for a 
turn-key and reliable LiDAR system 
for demanding UAV applications.

By combining YellowScan’s 
LiveStation app with the real-time 
3D data capture capabilities of the 
VLP-16 sensors – both of which 
feature a 360° horizontal field-of-
view (FoV), 100-metre range, and 
weigh in at 830 grams and 590 
grams, respectively – they can 
deliver a turn-key Surveyor system 
that can be mounted to any UAV 
for short-time data processing 
needs. The result is a real-time 
in-flight LiDAR monitoring platform, 
with users able to see how the final 

map is being generated in real-time 
during the mission, and the basic 
map datasets available immediately 
after the mission.

openstReetmAp used in 
disAsteR Response
thinkWhere is playing a role in 
enabling the delivery of emergency 
response and aid to areas hit 
by natural and humanitarian 
crises. Working with HOT, the 
Humanitarian OpenStreetMap 
Team, thinkWhere has developed 
an advanced cloud-based mapping 
management system. Coordinating 
the work of tens of thousands of 
people around the world, the OSM 
(OpenStreetMap) Tasking Manager 
will improve the efficiency of map 
production, giving first responders 
and aid agencies faster access to 
up to date and accurate maps. 
HOT acts as the interface between 
the OpenStreetMap community 
and a collective of volunteers that 
use aerial photography, satellite 
imagery and low tech field devices, 
such as GPS.

HOT works alongside organisations 
such as the Red Cross, Médecins 
Sans Frontières and the World 
Bank and, as well as post 
disaster support and is working 
to improve risk models and grow 
the OpenStreetMap community 
in countries such as Tanzania, 
Uganda, Liberia, Indonesia and 
Turkey. The OSM Tasking Manager 
enhances mapper engagement 
with better communications and 
feedback, and easier validation of 
contributed data.

Bluesky 3d models used 
foR VR simulAtion
3D models from Bluesky are being 
used to communicate plans for a 
new offshore wind farm in Scotland. 
The interactive models allow 
users to ‘teleport’ around a virtual 
environment, viewing the proposed 
turbine development from the coast 

koRec to distRiBute geoslAm in uk
KOREC has announced that it has become an 
official distributor of the ZEB-REVO handheld laser 
scanning solutions. They will distribute the product 
throughout the United Kingdom and Northern 
Ireland.

GeoSLAM specialises in the manufacture and 
development of “go anywhere” 3D mobile mapping 
technology, a range which includes its ZEB-REVO 
handheld, lightweight scanner, ZEB-CAM camera, 
and the recently launched ZEB-REVO RT (real time) 
scanner. KOREC will be supplying the ZEB-REVO 
system which includes the handheld scanner, 
data logger and desktop point cloud processing 
software, all backed up by their support and 
training.

06-07-09_news.indd   6 09-01-18   11:48
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in BRief

The open geospatial consortium (OGC) has approved the Discrete 
Global Grid System (DGGS) as OGC Abstract Specifi cation - Topic 
21. The specifi cation standard defi nes the conceptual model and a 
set of rules for building effi cient architectures for spatial data storage, 
integration and analytics.

historic england has published a technical guidance document 
“Photogrammetric Applications for Cultural Heritage”, which can 
be downloaded from https://historicengland.org.uk/images-books/
publications/photogrammetric-applications-for-cultural-heritage/. This 
free publication covers the practical application of photogrammetry in 
recording cultural heritage.

eurosdR (European Spatial Data Research; http://www.eurosdr.net/) 
has elected Jon mills, of Newcastle University and the GW Editorial 
Board, as Commission Chair 1. EuroSDR is a not-for-profi t organisation 
linking National Mapping and Cadastral Agencies with Research 
Institutes and Universities across Europe for the purpose of applied 
research in spatial data provision, management and delivery.

the international charter on space and major disasters has 
received the 2017 William T. Pecora Award for providing satellite earth 
observations during the response efforts of the tsunami in Indonesia 
and Thailand in 2004, the Deepwater Horizon oil spill in the Gulf of 
Mexico in 2010 and the earthquake in Nepal in 2015.

Autodesk and esri have announced the start of a new relationship to 
build a bridge between BIM and GIS mapping technologies. Together 
they plan to enable a broad range of industries to gain better context 
by visualising data of the man-made world, the environment, citizens 
and the networks that weave it all together.

the environment Agency has issued a new version of their 
survey specifi cations - V4.0 - and now includes a specifi cation for 
as-built surveys. There is also a new guidance document which is 
intended to help EA staff, contractors and consultants with the survey 
commissioning process. Download the document from https://
ea.sharefi le.com/d-sfe8a266730d4b63a

maritime archaeologists are using 3D photogrammetry, laser and 
CT scanning to capture the last remaining 17th and 18th century scale 
model ships in the Netherlands to help shed light on the demise of the 
full size versions off the coast of Australia 300 years ago.

shell ocean discovery XpRiZe offers $7m pot to fi nd the systems 
and strategies that will bring about a step change in bathymetric 
(depth) mapping. 19 teams drawn from 13 countries are currently 
having their solutions assessed before being asked to demonstrate 
the innovations next year in a major fi eld trial. https://oceandiscovery.
xprize.org/

muRphy suRVeys choose topcon uAVs
Topcon GB & Ireland has helped leading land and 
engineering surveying company, Murphy Surveys, 
expand its offering with the introduction of a 
specialised aerial survey division - MurphyUAV. 

MurphyUAV chose the Falcon 8 from Topcon to 
lead the way in its new enterprise. With a rotary-
wing system, fl ight-planning software and adaptive 
fl ight control, the UAV reduces the time and effort 
spent on complex projects and opens doors to 
new sectors like shipping, oil and gas, mining 
and large-scale infrastructure - where traditional 
methods are often dangerous. With three separate 
devices working simultaneously to measure data 
during its fl ight, the Falcon 8 can recognise any 
potential issues and make automatic adjustments 
to maintain stability and accuracy at all times. It also 
offers users a choice of HD imaging, thermal and 
RGB stills and real-time video, making it suitable for 
a range of applications.

in the real-world context of existing 
buildings and trees. Created by 
environmental consultancy company 
SLR and commissioned by Inch 
Cape Offshore Limited (ICOL), the 
scale 3D model has already been 
used for public consultations and a 
visual impact study for the proposed 
scheme off the east coast.

Created from high resolution aerial 
photography, the data includes 
detailed and accurate 3D models 
of existing buildings and structures, 
together with a database of the 
exact locations of every tree in the 
study area. 
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The SLR 3D model includes an 
interface which allows the user to 
transfer between certain locations 
within the model using a postcode 
search function, a scrollable map, 
place markers and predefined 
viewpoints, including places of 
interest and substations. In order to 
fully understand the visual impact 
of the proposed development, 
the model includes the option to 
‘switch on’ and ‘switch off’ the 
turbines and navigate the model in 
bird’s eye view mode as well as at 
ground level.

EarthSEnSE rElEaSES UK 
Map of air pollUtion
EarthSense Systems has published 
MappAir – the first ever high 
resolution nationwide map of air 
pollution. Combining data from 
satellites and its own air quality 
monitoring sensors together with 
open source data, they have used 
complex modelling techniques to 
create the highly accurate map. 
Initially available for the whole of the 
UK at 100 metre resolution, MappAir 
shows how air pollution, specifically 
nitrogen dioxide, changes across 
the country and within towns and 
cities, highlighting likely sources and 
potential clean-air refuge areas.

EarthSense plans to produce 
a range of MappAir products, 
including an ultra-high resolution 
1m dataset for detailed study 
areas, a 10m map for urban areas, 
an historic time series of maps 
showing how air pollution changes 
over the course of a day and on 
different days, and forecast maps 
giving an indication of fluctuations 
up to three days ahead.

3D laSEr Mapping’S 
CaMpaign to rElEaSE opEn 
SoUrCE liDar Data
3D Laser Mapping is launching a 
campaign to give free access to 
LiDAR data in order to showcase 
the capabilities of mobile mapping 
systems. They will be offering 
open access to point cloud 
data which can be viewed and 

manipulated using GIS software. 
This information can be extracted 
for use by businesses, academic 
research and for in-house training 
opportunities.

3D Laser Mapping Sales and 
marketing director David Primhak 
said “This presents an opportunity 
to showcase this valuable data to a 
wider audience, allowing businesses 
to build a case to use LiDAR 
mapping for future operations. 
LiDAR data is often highly protected 
or restricted, with the Environment 
Agency one of the only other 
organisations in the UK offering 
open-source access under the 
Government’s ‘open data’ policy.”

SCanflY liDar MoUntS anY 
KinD of VEhiClE
3D Target’s LiDAR sensor 
SCANFLY has gotten a redesign, 
which includes a new layout, more 
resources, new features, and 
increased storage capability. Initially 

developed to provide 3D laser-
mapping capabilities to the UAV 
market that mounts on any kind of 
aerial, terrestrial, or marine vehicle, 
SCANFLY v2 introduces a Universal 
Mounting Plate kit and a backpack 
equipped with a 4-hour autonomy 
battery pack.

This opens up the possibility for 
users to easily switch from vehicle-
mounted mode to backpack 
option and use it indoors. The 
backpack offers an INS mode 
(with inertial system and GNSS) 
and a SLAM mode for automatic 
indoor localisation and mapping. 
The LiDAR Sensor features a dual 
return and a 16-channel laser 
scanner that captures 300,000 
points per second. It has a range of 
100 metres, with a 360º horizontal 
and 10/15º vertical field of view.

for MorE go to  
WWW.gEoMatiCS-WorlD.
Co.UK/nEWS

gfK rElEaSES UpDatED BoUnDarY MapS
GfK has released 
its Europe 
Map Edition 
2017/2018, 
which includes 
thousands of 
updates to the 
previous edition. 
The digital 
maps reveal 
Europe’s current 
administrative 
and postcode 
boundaries. 

The new Edition includes approximately 1,000 digital maps. These reflect the latest regional 
status and feature numerous new details and regional levels. The maps also offer more 
granularity, particularly along coastlines and in cities. They provide comprehensive coverage 
down to Europe’s most detailed postcode and administrative levels, which correspond to the 
five-digit postcodes and municipalities.

The approximately 1,000 maps for 42 countries are available in all standard map formats, 
including .shp (ESRI), .tab (MapInfo), .lay (RegioGraph) and Oracle Spatial. The country 
editions also include topographic details such as streets, bodies of water and city points 
categorised by number of inhabitants. All maps are vector-based and consequently offer 
infinite zoom and flexible viewing options.
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Police, Thieves and a Digital Future

James Kavanagh, Land Group 
Director, reports on activities 
of, and relating to, RICS and 
gives some thoughts on thefts of 
surveying instruments.

Winter is extending its icy grip 
across the UK but things are 
heating up on the surveying and 
geospatial policy and news fronts. 
I’m sure that many of you have 
been in attendance at one of the 

traditional evening lectures here at RICS HQ, it’s been 
quite and outstanding session so far with lectures on 
intelligent geospatial algorithms and automatic feature 
recognition for laser scanned points clouds (https://
correvate.co.uk/), the amazing advances in satellite 
imagery and its applications and from MapAction 
on their year of mapping dangerously. The session 
continues in 2018 with Colin Bray FRICS and Ordnance 
Survey Ireland CEO speaking on Thursday 25 January 
(Colin is also the 1st chartered land surveyor president 
of SCS Ireland) and a combined RICS/CICES lecture 
on Survey4BIM at the new UEL Stratford campus on 
Thursday 22 February. Usual timings 17:30 for 18:00.

Several geospatial survey industry Christmas 
events have come and gone but a recurring issue 
of debate and loud conversation has been the 
national increase (perceived or otherwise) of survey 
instrument theft. Thieves are becoming much more 
brazen and, as highlighted in the URL below, are also 
exhibiting a flagrant disregard for the safety of others. 
www.lancashiretelegraph.co.uk/news/hyndburn/
accrington/15697161.WATCH_opportunist_thieves_
stealing___60K_worth_of_surveying_equipment_
from_a_street_corner_in_broad_daylight/

The Survey Association (TSA) has always had one 
eye on this troubling development and has had an 
‘instrument theft’ working group for a couple of years 
(involving manufacturers and survey firms). Indeed, 
the most popular workshop at GeoBusiness 2016 
was the TSA survey instrument theft meeting and 
TSA have also produced a guide on instrument theft 
and an ongoing ‘blog’ www.tsa-uk.org.uk/. Those on 

Twitter might also be interested in the ‘energetic’ posts 
of @stormgeomatics (Mike Hopkins) on the subject. 
Instrument theft is not confined to the UK and there 
seems to be an increase globally. Our survey cousins 
in the USA (National Society of Professional Surveyors 
NSPS) have launched a ‘stolen equipment’ online 
resource, its makes depressing reading. www.nsps.
us.com/?page=StolenEquipment

When a single survey instrument is now worth over 
£30k there is a real need to consider additional security 
protocols, a car worth that much would have a security 
tracker fitted as standard, the instruments must be 
leaving the UK by ferry or channel tunnel – could an 
internal ‘tag’ be fitted that would show up on customs 
scans? Could manufacturers share data? And what 
about the need for checking, servicing and calibration 
services? RICS is keeping an eye on developments 
but would like to hear from members who have 
experienced instrument theft and their thoughts on 
what to do next. In the immortal words of Hill Street 
Blues: ‘let’s be careful out there!’

NEW MONITORING/INSTRUMENTATION 
GUIDANCE
CICES, TSA and RICS have been working 
collaboratively with major organisations such as 
Network Rail, Costain, HS2 and others on the 
production of a new ‘monitoring/instrumentation’ client 
guide and full best practice guidance note. Monitoring 
is an expanding sector of geospatial survey practice 
and with HS2, Crossrail 2 and Thames Tideway coming 
hot on the heels of other major infrastructure projects 
the need for best practice guidance in the sector has 
never been more timely. We expect the new guide to 
be made available through the TSA website early in 
2018.

ISO TC307 – BLOCKCHAIN
Many of you will have noted the furore and excitement 
around BitCoin producing its first billionaires in late 
2017, fewer of you will probably be aware of the 
incoming BitCoin enabling technology ‘Blockchain’. 
Block-chain technology is broader than finance. It 
can be applied to any multi-step transaction where 
traceability, transparency, security and visibility is 
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required. Supply chain is a use case where Blockchain 
can be used to manage and sign contracts and audit 
product provenance. As you probably imagine, this is 
perfect for land registration, cadastre, conveyancing, 
transfer and all manner of land/property lease 
information. ISO have put together a working group 
(TC307) to look into the production of ‘blockchain’ 
standards. Not an easy ask but numerous global 
experts have come forward and are busy working on 
some case studies and surveying related ‘transactional’ 
standards, something to watch for the future. (There 
will be an article on Blockchain in the next issue.)

ADVANCED APPRENTICESHIPS
The geospatial advanced apprenticeships levels 3 & 
6 have been dealt with elsewhere in this issue, suffice 
to say that RICS has and will always view technical 
hands on geospatial surveyors as the bedrock of 
the profession and will continue to work with our 
colleagues in TSA, CICES and the apprenticeship 
working group to make this initiative a success.

DIGITAL BUILT BRITAIN
It might seem to some that the shine (and thankfully 
some of the hype) has gone from BIM of late as users, 
venders, surveyors and construction firms realise 
that level 2 BIM is a tough ask but level 3 is real 
step up. Survey4BIM raised some of the geospatial 
hurdles that need to be overcome to realise level 2 
BIM https://survey4bim.wordpress.com/ and BIM 
is really starting to gain traction in the rest of the 
world. BIM got a well needed shot in the arm in the 
UK with the announcement of £5.4 million in funding 
for the launch of a new Digital Built Britain centre 
of excellence in Cambridge. The Centre is part of a 
landmark government-led investment in growing the 
UK’s construction sector and is quite similar in scope 
and concept to the successful catapult programme. 
The Centre for Digital Built Britain is a partnership 
between the Department of Business, Energy & 
Industrial Strategy and the University of Cambridge to 
support the transformation of the construction sector 
using digital technologies to better plan, build, maintain 
and use infrastructure. The Centre will focus on the 
ongoing transformation of the built environment through 
the digital tools, standards and processes of Building 
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required. Supply chain is a use case where Blockchain 
can be used to manage and sign contracts and audit 
product provenance. As you probably imagine, this is 
perfect for land registration, cadastre, conveyancing, 
transfer and all manner of land/property lease 
information. ISO have put together a working group 
(TC307) to look into the production of ‘blockchain’ 
standards. Not an easy ask but numerous global 
experts have come forward and are busy working on 
some case studies and surveying related ‘transactional’ 
standards, something to watch for the future. (There 
will be an article on Blockchain in the next issue.)

ADVANCED APPRENTICESHIPS
The geospatial advanced apprenticeships levels 3 & 
6 have been dealt with elsewhere in this issue, suffice 
to say that RICS has and will always view technical 
hands on geospatial surveyors as the bedrock of 
the profession and will continue to work with our 
colleagues in TSA, CICES and the apprenticeship 
working group to make this initiative a success.

DIGITAL BUILT BRITAIN
It might seem to some that the shine (and thankfully 
some of the hype) has gone from BIM of late as users, 
venders, surveyors and construction firms realise 
that level 2 BIM is a tough ask but level 3 is real 
step up. Survey4BIM raised some of the geospatial 
hurdles that need to be overcome to realise level 2 
BIM https://survey4bim.wordpress.com/ and BIM 
is really starting to gain traction in the rest of the 
world. BIM got a well needed shot in the arm in the 
UK with the announcement of £5.4 million in funding 
for the launch of a new Digital Built Britain centre 
of excellence in Cambridge. The Centre is part of a 
landmark government-led investment in growing the 
UK’s construction sector and is quite similar in scope 
and concept to the successful catapult programme. 
The Centre for Digital Built Britain is a partnership 
between the Department of Business, Energy & 
Industrial Strategy and the University of Cambridge to 
support the transformation of the construction sector 
using digital technologies to better plan, build, maintain 
and use infrastructure. The Centre will focus on the 
ongoing transformation of the built environment through 
the digital tools, standards and processes of Building 

Information Modelling. Something to get our teeth into 
from a geospatial angle.

HM Government also stated that ‘The Centre will 
continue the work of the Digital Built Britain Programme 
and the UK BIM Task Group to support delivery of the 
Government’s Digital Built Britain Strategy. The strategy 
seeks to digitise the entire life-cycle of our built assets; 
finding innovative ways of delivering more capacity 
out of our existing social infrastructure, dramatically 
improving the way these assets deliver social services 
to deliver improved capacity and better public services. 
Above all, it will enable citizens to make better use of 
their cities and infrastructure.’ www.cdbb.cam.ac.uk/
news/2017NovPressRelease

LAND REGISTRy NEW STRATEGIC  
BUSINESS PLAN
Land Registry (England & Wales) recently released 
their new corporate strategy document www.gov.uk/
government/publications/hm-land-registry-business-
strategy-2017-to-2022 which underlines the land 
Registry’s commitment to open data, full registration 
(15% of England/Wales is unregistered) and the exciting 
‘Digital Street’ initiative (which also includes Artificial 
Intelligence, Blockchain and improved conveyancing 
processes). This is a nicely designed document which 
contains a lot of information, is easy to read and is well 
worth a look.

I’ll end on bringing your attention to a couple 
of ‘neighbour dispute’ horror stories from the 
broadsheets, The Observer has been running a series 
of articles on the consumer nightmare that is ‘new build 
private estates’, here’s one on boundaries and another 
on ‘Fleece-hold’. www.theguardian.com/money/2017/
nov/26/house-problem-neighbours-own-half-bedroom-
boundaries-wrong
www.theguardian.com/money/2017/dec/02/
homeowner-freehold-management-fees-unadopted

RICS has a very strong neighbour disputes portfolio 
and an expert panel has been working together with 
the Law Society and Civil Justice Council on a new, 
more ‘robust’ form of boundary dispute mediation. 
More in 2018 as this develops.
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Dining, Theft and a Novel End for an Old Instrument

Firstly a big thank you to Paul 
MacArthur of SCCS for again 
hosting the London Survey 
Dinner & Awards Ceremony. 
This took place at Ruby Blue, 
a rather exotic night haunt off 
Leicester Square in London’s 
West End.

It was great to catch up with 
friends and acquaintances like 
Richard Maltby, Peter Roe, Peter 
Beagley and James Kavanagh of 
RICS as well as Versha Carter and 
Caroline Hobden, who run the GEO 
Business show.

The latest news from the ‘street’ however is not good. 
It seems that surveyors have been experiencing a high 
number of instrument thefts. No less than nine were 
reported by those on our table at dinner. In London 
there have been instances of thieves grabbing an 
instrument and chucking it straight into the back of 
a van. Worse, surveyors and chainmen have been 
threatened at knife point. So check out those anti-theft 
devices but even more important, don’t take your eyes 
off the instrument.

Sticking with anti-theft devices, the BBC reports that 
thieves recently managed to hack the data needed 
to remotely access a Mercedes; and bingo they were 
away with the vehicle. An expert, called to comment 
on the problem said: “To protect against this type 
of theft, owners can use an additional tested and 
Thatcham-approved steering lock to cover the entire 
steering wheel”. That seems to bring us right back to 

when I first began driving 50 plus years ago. Anyone 
remember the Krooklock?

LIGHT UP THAT OLD INSTRUMENT
Where do old surveyors go when they’re done with 
surveying? No one knows for sure but we do know 
where some of their instruments can end up. We are 
told that £1,250 is the minimum you’ll pay on ebay for 
a good working Wild T2. But what about those unsung 
instruments that some of us cut our teeth on? James 
Kavanagh spotted an early Hilger & Watts ST156-4 
doubling up as a novel table lamp in an antique shop in 
Nottingham. I just love the way the telescope has been 
used to full advantage with a bulb at each end. If you 
fancy one I noticed an ST156 on ebay for £115, but 
that’s without the light conversion kit.

SECOND VISIT TO MUSEUM OF MILITARY  
INTELLIGENCE
In a postscript to last issue’s Undercurrents’ report 
on our visit to the Museum of Military Intelligence, 
did any of you catch the series of programmes 
leading up to Remembrance Sunday on “Women at 
War”? One especially stood out. Poet and all-round 
national treasure Pam Ayres began her working life 
as a photographic plotter with the Women’s Royal 
Air Force. She chatted to Wing Commander Mike 
Mockford, our guide during our museum visit. Mike, a 
former photographic interpreter himself, is associated 
with the Medmenham Collection and contributed to 
the BBC documentary about Operation Crossbow, 
the V1 rocket sites in northern France discovered by 
photographic interpreters. Ayres recalled her work 
nearly 50 years ago, which included her first steps on 
to the entertainment stage, while Mike showed her the 
very latest image analysis technology.

GEODETICALLY FLAT
Despite the best efforts of every scientist, technologist, 
engineer and surveyor since Galileo, there still remain 
a few people who believe that the earth is flat. Now 
we’re not talking uncontacted tribes in the Amazon or 
those doughty camel mounted salt traders who still 
cross the Sahara. We are talking American citizens. 
So confident are they in their belief they even held the 
Flat Earth International Conference in Raleigh, North 
Carolina recently. Apparently it attracted hundreds of 
attendees who believe the shape of the Earth is a disc 
(as recorded in the Bible) instead of a sphere. Believer 
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Mike Hughes is even building his own manned rocket 
to prove it. Good luck Mike, be careful you don’t fall off 
the edge. Meanwhile another firm believer has been 
proving that the earth is flat by taking a spirit level on a 
long distance aeroplane trip.

IT’S NICE TO PLAY THE ‘GET OUT OF JAIL 
FREE’ CARD!
Reader and retired surveyor Malcolm Anderson writes 
on the subject of silk maps. During World War II many 
allied airmen found themselves involuntary guests of 
the Third Reich. Back in Britain the secret services 
sought ways and means to facilitate their escape.

Now obviously, one of the most helpful aids is an 
accurate map, one showing not only where stuff was, 
but also showing the locations of ‘safe houses’ where 
a POW on-the-lam could go for food and shelter. Paper 
maps had drawbacks: they make a lot of noise when 
you open and fold them, they wear out rapidly, and if 
they get wet turn into mush. So someone got the idea 
of printing escape maps on silk. It’s durable, can be 
scrunched-up into tiny wads, and unfolded as many 
times as needed, and makes no noise whatsoever.

At that time, there was only one manufacturer in Great 
Britain that had perfected the technology of printing 
on silk, and that was John Waddington Ltd. When 
approached by the government, the firm was only too 
happy to do its bit for the war effort. By coincidence, 
Waddington was also the UK licensee for the popular 
American board game Monopoly. As it happened, 
‘games and pastimes’ qualified for insertion into ‘CARE 
packages’, dispatched by the International Red Cross 
to prisoners of war.

Under strictest security, in a securely guarded and 
inaccessible old workshop a group of sworn-to-secrecy 
Waddington employees began mass-producing escape 
maps, keyed to each region of Germany, Italy, France 
or where ever Allied POW camps were located. When 
processed, the maps could be folded into such tiny 
dots that they would actually fit inside a Monopoly 
playing piece. The clever workmen at Waddington’s 
also managed to add:
1. A playing token, containing a small magnetic 
compass
2. A two-part metal file that could be screwed together
3. Useful amounts of genuine high-denomination 

A Hilger & Watts 

ST156-4 transformed 

into a lamp.
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Undercurrents is a joint column by Malcolm Draper and former GW 
editor Stephen Booth. Do feel free to drop us a line with any (vaguely!) 
relevant surveying stories to: rentamalc@aol.com. For the sake of a 
good story we are always prepared to change names, details etc to 
protect the innocent as well as the guilty.
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allied airmen found themselves involuntary guests of 
the Third Reich. Back in Britain the secret services 
sought ways and means to facilitate their escape.

Now obviously, one of the most helpful aids is an 
accurate map, one showing not only where stuff was, 
but also showing the locations of ‘safe houses’ where 
a POW on-the-lam could go for food and shelter. Paper 
maps had drawbacks: they make a lot of noise when 
you open and fold them, they wear out rapidly, and if 
they get wet turn into mush. So someone got the idea 
of printing escape maps on silk. It’s durable, can be 
scrunched-up into tiny wads, and unfolded as many 
times as needed, and makes no noise whatsoever.

At that time, there was only one manufacturer in Great 
Britain that had perfected the technology of printing 
on silk, and that was John Waddington Ltd. When 
approached by the government, the firm was only too 
happy to do its bit for the war effort. By coincidence, 
Waddington was also the UK licensee for the popular 
American board game Monopoly. As it happened, 
‘games and pastimes’ qualified for insertion into ‘CARE 
packages’, dispatched by the International Red Cross 
to prisoners of war.

Under strictest security, in a securely guarded and 
inaccessible old workshop a group of sworn-to-secrecy 
Waddington employees began mass-producing escape 
maps, keyed to each region of Germany, Italy, France 
or where ever Allied POW camps were located. When 
processed, the maps could be folded into such tiny 
dots that they would actually fit inside a Monopoly 
playing piece. The clever workmen at Waddington’s 
also managed to add:
1. A playing token, containing a small magnetic 
compass
2. A two-part metal file that could be screwed together
3. Useful amounts of genuine high-denomination 

German, Italian, and French currency; hidden of course 
within the piles of Monopoly money!

British and American air crews were advised, before 
taking off on their first mission, how to identify a ‘rigged’ 
Monopoly set – by means of a tiny red dot located in 
the corner of the Free Parking square.

Of the estimated 35,000 Allied POWs who successfully 
escaped, an estimated one-third were aided in their 
flight by the rigged Monopoly sets. Everyone who 
did so was sworn to secrecy indefinitely, since the 
British Government might want to use this highly 
successful ruse again in a future war. The story wasn’t 
declassified until 2007, when the surviving craftsmen 
from Waddington’s, as well as the firm itself, were finally 
honoured in a public ceremony.

MISCELLANY
Fly-tipping is a serious annoyance. All manner of 
rubbish litter our verges and hedgerows. But an 
almost unbelievable story from New Zealand tells that 
someone managed to fly tip a complete house on to 
a vacant site in Takanini. The site’s owners, hoping 
to develop a new retail centre, were not pleased to 
discover a graffiti daubed bungalow dumped on their 
real estate. Let’s hope the surveyors didn’t expend too 
much time setting it out.
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Looking Forward to 2018 with Thoughts on the 
Geospatial Commission and GeoBusiness

Welcome to 2018 and I wish you 
a belated Happy New Year. I hope 
you managed to enjoy the festive 
season without overdoing it. I 
also hope you have submitted 
abstracts for GeoBusiness 2018, 
made travel plans for the XXVI 
FIG Congress in Istanbul and 
have also completed sufficient 
hours for your CPD return. Each 
edition of Geomatics World can 
contribute to this last item.

The new year brings opportunity 
and excitement on a number of 
fronts for many of us in the survey 
profession as we look to build on 
current progress. Last year, amongst 

a number of significant events and publications, saw 
the development of the Geospatial apprenticeships in 
the UK, a successful GeoBusiness event in London, 
new standards from the IHO regarding Hydrographic 
Surveyors and Nautical Cartographers, and the inaugural 
UN Ocean Conference in support of the United Nation’s 
Sustainable Development Goal no.14 to “Conserve and 
sustainably use the oceans...” Also and perhaps of wider 
interest was the UK Government’s announcement in the 
November budget regarding the setting up of a Geospatial 
Commission with £40 million over the next two years to 
support them. It is designed to boost the development of 
digital technology and data driven business in the UK and 
will (and I quote the UK government) “draw together HM 
Land Registry, the Ordnance Survey, the British Geological 
Survey, the Valuation Office Agency, the UK Hydrographic 
Office and the Coal Authority with a view to coordinate 
activities and make them more accessible and efficient”.

CLIENT GUIDE TO INSTRUMENTATION AND 
MONITORING
Look out for a new guide entitled a Client Guide 

to Instrumentation and Monitoring that is due to 
be published by ICES in the early part of this year. 
Measurement and monitoring is crucial for many projects 
to be successful, not least the huge infrastructure 
developments currently being planned and implemented. 
Deformation monitoring and laser scanning are the types 
of activity that this guide should be relevant for and it 
can be viewed in association with such standards as the 
ILMS that will be the subject of an article later.

GEO BUSINESS 2018
I mentioned that GeoBusiness 2017 was another 
successful event and so we are already well into the 
planning of GeoBusiness 2018. The registration is open 
and members of RICS and the other professional surveying 
institutions can benefit from early bird and discount rates, 
don’t leave it too late to get to this CPD event.

Numerous sessions are being planned for GeoBusiness 
to address various topics and market themes. 
Infrastructure involving tunnelling is a theme that perhaps 
has one of the more challenging environments, in part 
due to the very limited space under our cities and across 
our lands and seas. It is also challenging due to the 
limited use that can be made of conventional above 
ground survey observation techniques. Monitoring and 
good practice is critical as well as optimal deliverables 
that often benefit from the development of special 
“snake grid” projections to cover the elongated nature of 
the projects.

THE AGONIC OVER UK
For those not able to rely upon the Global Navigation 
Satellite Systems that now cover our globe (in the UK the 
OS is expanding the number of high accuracy reference 
stations), an article in the Royal Institute of Navigation’s 
Navigation News December edition may be of interest. 
It describes how for the first time in over 350 years the 
Agonic lies across the UK. Now of course I know most 
of you already know that the agonic is the line where 
magnetic north and true north coincide and so magnetic 
declination is zero. If this is all a new concept then it may 
well be that you’ve just added a wee bit more time to 
your CPD. However it’s alignment over the UK for the 
next few years could be seen as a somewhat fortuitous 
coincidence for the Digital Commission and all these 
agencies.

Here’s to a great 2018.

GEOMATICS PGB CHAIR  BY GORDON JOHNSTON

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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GOVERNMENT ANNOUNCEMENT

The UK Government Announces 
New Geospatial Commission
In his budget on 22 November, the Chancellor announced a 
new Geospatial Commission which is committed “to maximise 
the value of all UK government data linked to location, and to 
create jobs and growth in a modern economy.”

The Commission will work with 
government and the Ordnance 
Survey (OS) to work out how 
Mastermap can be made freely 
available, particularly to small 
businesses. The announcement is a 
further boost to the UK’s status as a 
world leader in digital innovation and 
is a recognition that there are many 
services dependent on location 
and that databases of geospatial 
information are used, and indeed 
are necessary, for many businesses 
and services.

The Geospatial Commission, 
supported by £40 million of new 
funding in each of the next two 
years, will look at how to use 
this data more productively. The 
government claims that use of the 
data will create up to £11 billion of 
extra value for the economy every 
year.

The Conservative Party’s general 
election manifesto promised 
a new body to bring together 
the relevant parts of HM Land 
Registry, OS, the Valuation Office 
Agency, the Hyrdographic Office 
and Geological Survey, stating 
that existing fragmentation was 
hindering efforts to release value in 
land data. They were looking for a 
new body that would be charged 
with setting standards to digitise 
the planning process and help 
create a comprehensive digital 
map of Britain. The Commission 
announced by the Chancellor will 

draw together these bodies with a 
view to improving the access to, 
links between, and quality of their 
data and will look at making more 
geospatial data available free of 
charge and without restriction.

NEW COMMISSION  
WELCOMED
Nigel Clifford, Chief Executive of 
Ordnance Survey, has welcomed 
the new Commission and said 
“we look forward to working with 
the Geospatial Commission to 
investigate ways to capture the 
full potential of growth as it co-

ordinates the geospatial agenda for 
the country” and that OS will explore 
how to open up OS MasterMap 
data to UK-based small businesses 
in particular. Clifford also noted that 
“Geospatial has a very important 
role to play in exciting initiatives… 
such as the rollout of a 5G network, 
building smart cities, the national 
infrastructure and connected and 
autonomous vehicles, all areas 
where we are already actively 
working.”

The government says that freeing 
up the MasterMap data for re-use 
will be done “while maintaining 
Ordnance Survey’s strategic 
strengths”.

The announcement is welcomed 
by proponents of open data and 
Professor Sir Nigel Shadbolt, 
Chairman of the Open Data Institute 
said: “I’m delighted that the UK 
government is carrying through on 
the commitment in its manifesto 
to open up UK geospatial data. 
In particular, opening up the OS 
MasterMap will stimulate growth 
and investment in the UK economy, 
generate jobs and improve services. 
It will make it easier to find land 
for house-building, and enable 
the development of services that 
improve vital infrastructure.”

Comments on social media have 
generally welcomed the move. Ed 
Parsons (@edparsons) on social 
media has generally welcomed 
the announcement and tweeted 

“This creation of the geospatial 
commission in the budget 
can only be the beginning of a 
major realignment of Geo in UK 
government… Not the easiest 
timing for implementing however but 
good news without question.”

UNANSWERED QUESTIONS
But of course there are unanswered 
questions: How will the £80 
million be spent? Will there be 
amalgamation of any of the bodies 
handling geospatial data? And will 
small businesses really benefit? But 
overall geospatial businesses and 
the public should benefit, and this is 
government recognition of the value 
of geospatial data and of open data.

??

>

... opening up the OS MasterMap will 
stimulate growth and investment in the 
UK economy...
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LASER SCANNING by MATHIAS LEMMENS

Mobile Laser Scanning 
Point Clouds - Status and 
Prospects of Automatic 3D  
Mapping of Road Objects
The demand for 3D maps of cities and road networks is steadily increasing 
and mobile mapping systems are often the preferred acquisition method 
for capturing such scenes. Manual processing of point clouds is labour 
intensive and thus time consuming and expensive. This article focuses 
on the state of the art of automatic classification and 3D mapping of 
road objects from point clouds acquired by mobile mapping systems and 
considers the feasibility of exploiting scene knowledge to increase the 
robustness of classification.

Management of roads requires 
inventories on pavement conditions, 
road markings and objects in the 
vicinity of the road including utility 
poles, traffic signs and lamp posts. 
The high point density of point 
clouds acquired by mobile mapping 
systems (MMSs) allows mapping 
of traffic guidance arrows and road 

lines painted on the pavement, 
vertical road objects, cracks and 
holes in the pavement, cavity and 
sagging. Vertical road objects 
are known as pole-like objects 
(PLOs), because of their profoundly 
elongated shape usually extending 
in a vertical direction. While carrying 
out the survey at traffic speed, there 
is no interference with other road 
users, which contributes to safety. 
As a result, MMSs have evolved into 
an increasingly popular acquisition 
technology for conducting road 
inventories over the last 15 years.

MobILE MAppINg SySTEMS
A Mobile Mapping System is usually 
mounted on a vehicle that can move 
with traffic speed over roads and 
highways. An MMS consists of a 
positioning and orientation system 
(POS), one or more laser scanners, 
one or more digital cameras and a 
control unit. The setup of an MMS 
is shown in figure 1. The part of 
the MMS without cameras is called 
the Mobile Laser Scanning (MLS) 
system. The POS continuously 
acquires data for calculating the 
exterior orientation parameters 

(three coordinates and three attitude 
angles) using a GNSS receiver and 
an Inertial Measurement Unit (IMU), 
often complemented with a wheel 
rotation counter. Each laser scanner 
emits pulses, presently up to one 
million pulses per second, to capture 
road surfaces and objects above and 
alongside the road. From the pulse 
travel times the distances between 
sensor and object is calculated. The 
laser scanner primarily measures 
range; scan angle and intensity 
of the return. Combining these 
measurements with those from 
a GNSS receiver, IMU and wheel 
counter provides 3D coordinates 
of millions or even billions of points 
in a local or national reference 
system. Usually the sensors are 
integrated on one rigid platform of 
which the mutual offsets have to be 
calibrated. This is usually done by the 
manufacturer. Vibrations during the 
survey due to holes in the pavement 
and sudden slowdowns will cause 
mutual displacements of the sensors 
and other disturbances. To warrant 
high-precision surveys at all times, 
regular recalibration is required. In 
addition to the 3D coordinates, one 
or more attributes may be assigned 
to each point. The attributes may be 
directly measured by the sensor, this 
relates particularly to the intensity 
of the return, computed from a 
neighbourhood of points or obtained 
from other sources. RGB values may 
be assigned to laser points using 
the simultaneously recorded digital 
images or image sources having 

other time stamps. Attributes act 
as features for automatic object 
recognition.

AuToMATIc objEcT  
REcogNITIoN
The demand for automated mapping 
methods has been a great stimulus 
for research in photogrammetry, 
remote sensing and computer 
vision over the last decade. The 
classification of point clouds is 
directed towards 3D mapping, that 
is, the outlining of objects within the 
road scenes which are of interest 
for a particular task at hand and the 
assignment of class labels to these 
objects. The pipeline of automated 
classification and mapping of road 
scenes usually starts with separating 
ground points from off-ground 
points. Figure 2 depicts a typical 
pipeline, which has been recently 
proposed by Yang et al. (2017). If 
mapping road surfaces and road 
markings is not part of the survey, 
separation of ground points from 
off-ground points results in a great 
reduction of points in the process. 
The next steps depend on the type 
of scene and the preferences of the 
researchers. The diverse approaches 
can be categorised into three main 
groups: point-wise classification, 
segmentation-based classification 
and multiscale classification. 
Point-wise classification exploits 
the intensity of the return and/
or the shape and other geometric 
properties in the vicinity of each 
point. The geometric features are 
assigned to each of the individual 
points, which then are grouped 
and classified. Segmentation-
based methods fit planes, spheres, 
cylinders or other geometric 
primitives through neighbourhoods of 
points. The descriptive parameters of 
these segments are used as features 
for further grouping, classification 
and mapping.

The three categories discussed 
above heavily rely on the 
computation of geometric features 

Figure 1: Components of the mobile mapping system of the Riegl 

VMX-1HA.
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(three coordinates and three attitude 
angles) using a GNSS receiver and 
an Inertial Measurement Unit (IMU), 
often complemented with a wheel 
rotation counter. Each laser scanner 
emits pulses, presently up to one 
million pulses per second, to capture 
road surfaces and objects above and 
alongside the road. From the pulse 
travel times the distances between 
sensor and object is calculated. The 
laser scanner primarily measures 
range; scan angle and intensity 
of the return. Combining these 
measurements with those from 
a GNSS receiver, IMU and wheel 
counter provides 3D coordinates 
of millions or even billions of points 
in a local or national reference 
system. Usually the sensors are 
integrated on one rigid platform of 
which the mutual offsets have to be 
calibrated. This is usually done by the 
manufacturer. Vibrations during the 
survey due to holes in the pavement 
and sudden slowdowns will cause 
mutual displacements of the sensors 
and other disturbances. To warrant 
high-precision surveys at all times, 
regular recalibration is required. In 
addition to the 3D coordinates, one 
or more attributes may be assigned 
to each point. The attributes may be 
directly measured by the sensor, this 
relates particularly to the intensity 
of the return, computed from a 
neighbourhood of points or obtained 
from other sources. RGB values may 
be assigned to laser points using 
the simultaneously recorded digital 
images or image sources having 

other time stamps. Attributes act 
as features for automatic object 
recognition.

AuToMATIc objEcT  
REcogNITIoN
The demand for automated mapping 
methods has been a great stimulus 
for research in photogrammetry, 
remote sensing and computer 
vision over the last decade. The 
classification of point clouds is 
directed towards 3D mapping, that 
is, the outlining of objects within the 
road scenes which are of interest 
for a particular task at hand and the 
assignment of class labels to these 
objects. The pipeline of automated 
classification and mapping of road 
scenes usually starts with separating 
ground points from off-ground 
points. Figure 2 depicts a typical 
pipeline, which has been recently 
proposed by Yang et al. (2017). If 
mapping road surfaces and road 
markings is not part of the survey, 
separation of ground points from 
off-ground points results in a great 
reduction of points in the process. 
The next steps depend on the type 
of scene and the preferences of the 
researchers. The diverse approaches 
can be categorised into three main 
groups: point-wise classification, 
segmentation-based classification 
and multiscale classification. 
Point-wise classification exploits 
the intensity of the return and/
or the shape and other geometric 
properties in the vicinity of each 
point. The geometric features are 
assigned to each of the individual 
points, which then are grouped 
and classified. Segmentation-
based methods fit planes, spheres, 
cylinders or other geometric 
primitives through neighbourhoods of 
points. The descriptive parameters of 
these segments are used as features 
for further grouping, classification 
and mapping.

The three categories discussed 
above heavily rely on the 
computation of geometric features 

through exploiting the local 
geometric structure. Automated 
classification attempts on MLS 
point clouds have mainly focused 
on assigning pre-specified classes 
to individual points. Point-based 
approaches are more robust to 
occlusion and clutter compared to 
the segmentation-based approaches 
but the latter are more robust to 
noise and varying point densities. 
As a result, point-based approaches 
may suffer from assigning wrong 
classes to the individual points 
(Figure 3). However, segmentation 
based methods may also produce 
erroneous results because of their 
sensitivity to occlusion and clutter. 
Occlusion means that a part of an 
object is not visible from the sensor 
position due to the presence of 
another object in the line-of-sight. 
An example of clutter is the mixing 
of segments belonging to one object 
with segments of another object 
which is closely attached to the 
object or overlaps it (Figure 4).

LocAL gEoMETRIc  
STRucTuRE
In addition to the 3D coordinates 
in a local, national or regional 
reference system, usually only the 
reflectance value of each point – often 
represented as a digital number in 
the range from 0 to 255 – is available 
in a point cloud. As a result, many 
classification approaches rely on 
enriching the attribute set with RGB 
values from imagery, which may not 
always be available, and on examining 
the local geometric structure of a set 
of neighbouring points. The suitability 

of the local geometric structure is 
based on the observation that many 
objects differ in shape. For example, 
the majority of buildings can be 
modelled as an ensemble of planes 
which, in most cases, intersect 
perpendicularly at corner lines, 
while power lines can be modelled 
as linear elements. There are two 
basic descriptors to express the 
shape of a surface: normal vectors 
and eigenvalues. Both are assigned 

??

>

>

Figure 2: A typical proposal of an automated mobile laser scanning 

point cloud classification approach (Courtesy: Yang et al. (2017), 

modified by author).

Figure 3: Point-wise 

classification may be 

error-prone (Source: 

Yokoyama et al., 

2013, modified by 

author).

Figure 4: The 

segments of a utility 

pole partly attached 

to and overlapping 

a tree are mixed up 

with tree segments 

and misclassified as 

tree (Source: Yang 

et al. 2017, modified 

by author).
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to individual points by examining 
the configuration of the point under 
consideration and its adjacent points. 
So, the computation of normal 
vectors and eigenvalues is done by 
examining the 3D coordinates of 
a neighbourhood of points. If the 
normal vectors of neighbouring points 
point in the same direction, the local 
neighbourhood likely form a plane. If 
they diverge in a systematic manner 
they are likely to form a sphere or 
a cylinder. When no systematics in 
directions are present, the points may 
be reflected on a fuzzy surface, such 
as foliage.

Also eigenvalues of the 3x3 
covariance matrix of the three 
coordinates of neighbouring points 
indicate shape. If one eigenvalue 
is large and the other two close 
to zero, the neighbourhood 
forms a line. A plane is indicated 
by two eigenvalues which have 
approximately the same value 
and one eigenvalue close to zero. 
Spherical and fuzzy surfaces will 
have three large eigenvalues. It 
is common practice to derive 
measures from the eigenvalues 
which indicate the type of local 
structure. Examples of such 
measures are: linearity, planarity, 
sphericity, anisotropy, eigenentropy 
and local surface variation.

DEEp LEARNINg
Recent innovations in computer 
vision and AI include the 

development of deep learning 
algorithms based on Convolutional 
Neural Networks (CNNs). The 
development of this type of machine 
learning methods have been inspired 
by the working of the human brain. In 
popular science literature, it is often 
suggested that a CNN simulates the 
brain, but that is not true in the same 
way as it is false to state that an 
aeroplane would simulate the flight of 
birds. CNNs have been successfully 
applied in self-driving cars, robotics 
and object recognition from images. 
However, classification of point 
clouds appears to be a hard issue 
because of the sheer amount of 
points and the complexity of outdoor 
scenes. Added to this the points are 
not inherently structured as on an 
image raster while the distribution 
of points over space is irregular 
and non-homogenous. By feeding 
a CNN with data of an abundance 
of prototype objects, the algorithm 
can recognise objects across a 
broad variety of scenes. However, 
the training data has to be manually 
selected, which is more time-costly 
for 3D models than for 2D models. 
Recently, ETH Zurich, Switzerland, 
has released a large-scale point 
cloud classification benchmark with 
over four billion manually labelled 
points, acquired with terrestrial laser 
scanners (semantic3d.net). The 
benchmark contains urban and 
rural scenes, captured in Central 
Europe, depicting typical European 
architecture including town halls, 
churches, railway stations, market 
squares and more (Figure 5). The 
benchmark is freely available and 
is a valuable source for testing the 
performance of existing or proposed 
classification pipelines.

HEIgHT coMpoNENT
Indeed, because point clouds are 
limited in the number of attributes, 
which are directly observed during 
the survey, it is inevitable to explore 
a local neighbourhood in the class 
assignment process of individual 
points. In the case of 3D mapping of 

outdoor scenes, the heights above 
a reference surface, e.g. ground 
surface, are the most important 
asset of a point cloud and this 
information should by fully exploited. 
Of course, it is not feasible to explore 
the height above ground level itself 
as a height component. Many points 
reflected on traffic signs, façades, 
lamp posts, cars, pedestrians and 
trees all may have the same height. 
So, height above ground level weakly 
discriminates among the different 
classes and thus is not well-suited 
for classification. An approach 
which may work is based on the 
observation that off-ground points 
of urban scenes collected by a MLS 
system are usually part of objects 
which extend in the vertical direction. 
One of the characteristics of these 
objects is that they have different 
heights. For example, a building 
facade varies in range which may 
start at seven metres, or higher, 
depending on the urban area, while 
the height of a traffic sign mounted 
on a pole from ground level upwards 
does usually not exceed three 
metres. The exploitation of the height 
component is subject of on-going 
research, see Zheng et al. (2017). 
Furthermore, scene knowledge 
can be exploited for checking and 
improving classification results.

ScENE KNowLEDgE
Different types of objects may have 
similar geometric features. As a 
consequence, when only using 
this type of feature the result may 
be prone to confusion in the class 
assignment process. To avoid, the 
classification only depending on the 
use of the 3D coordinates of a local 
neighbourhood of points, a priori 
scene knowledge can be introduced 
in the classification pipeline. 
Therefore, to improve classification 
results we can introduce scene-
specific rule number one: roads and 
their vicinity are man-made, meaning 
that the placing of objects, their 
shape, size and orientation, have to 
obey road traffic regulations, master 

plans and other official restrictions. 
As a result road objects, such as 
guardrails and traffic signs, appear 
in zones which are approximately 
parallel to the main direction of the 
road, while the distance to the road 
only varies within a certain range. 
Added to this, the orientation of 
traffic signs mounted on poles is 
usually perpendicular to the road 
direction. A second useful rule is 
that everything is connected to 
something else and ultimately to the 
surface of the Earth. This generic 
rule can be further specified in the 
form of a geometric constraint: road 
objects usually expand in the vertical 
direction, while their height lies within 
a specific range. Furthermore, the 
distribution of the number of returns 
from a traffic sign depends on its 
shape and size. Figure 6 depicts 
schematically how the height 
constraint and the distribution of 
points along the height of the object 
can be exploited for classifying 
a traffic sign. Road objects are 
often placed in regular patterns. 

LASER SCANNING

Figure 5: Point cloud of an urban scene in the Semantic3d.net 

benchmark dataset, intensity coloured.
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outdoor scenes, the heights above 
a reference surface, e.g. ground 
surface, are the most important 
asset of a point cloud and this 
information should by fully exploited. 
Of course, it is not feasible to explore 
the height above ground level itself 
as a height component. Many points 
reflected on traffic signs, façades, 
lamp posts, cars, pedestrians and 
trees all may have the same height. 
So, height above ground level weakly 
discriminates among the different 
classes and thus is not well-suited 
for classification. An approach 
which may work is based on the 
observation that off-ground points 
of urban scenes collected by a MLS 
system are usually part of objects 
which extend in the vertical direction. 
One of the characteristics of these 
objects is that they have different 
heights. For example, a building 
facade varies in range which may 
start at seven metres, or higher, 
depending on the urban area, while 
the height of a traffic sign mounted 
on a pole from ground level upwards 
does usually not exceed three 
metres. The exploitation of the height 
component is subject of on-going 
research, see Zheng et al. (2017). 
Furthermore, scene knowledge 
can be exploited for checking and 
improving classification results.

ScENE KNowLEDgE
Different types of objects may have 
similar geometric features. As a 
consequence, when only using 
this type of feature the result may 
be prone to confusion in the class 
assignment process. To avoid, the 
classification only depending on the 
use of the 3D coordinates of a local 
neighbourhood of points, a priori 
scene knowledge can be introduced 
in the classification pipeline. 
Therefore, to improve classification 
results we can introduce scene-
specific rule number one: roads and 
their vicinity are man-made, meaning 
that the placing of objects, their 
shape, size and orientation, have to 
obey road traffic regulations, master 

plans and other official restrictions. 
As a result road objects, such as 
guardrails and traffic signs, appear 
in zones which are approximately 
parallel to the main direction of the 
road, while the distance to the road 
only varies within a certain range. 
Added to this, the orientation of 
traffic signs mounted on poles is 
usually perpendicular to the road 
direction. A second useful rule is 
that everything is connected to 
something else and ultimately to the 
surface of the Earth. This generic 
rule can be further specified in the 
form of a geometric constraint: road 
objects usually expand in the vertical 
direction, while their height lies within 
a specific range. Furthermore, the 
distribution of the number of returns 
from a traffic sign depends on its 
shape and size. Figure 6 depicts 
schematically how the height 
constraint and the distribution of 
points along the height of the object 
can be exploited for classifying 
a traffic sign. Road objects are 
often placed in regular patterns. 

This knowledge can be used for 
improving assignment of classes. For 
example, along the road, lamp posts 
are placed at regular distances. 
Recently, Yang et al. (2017) used 
scene knowledge together with 
combining the point-based approach 
with the segment-based approach 
and found that their classification 
pipeline resulted in an improved class 
label assignment compared to other 
methods.

coNcLuDINg REMARKS
Around the year 2003 mobile 
laser scanning systems became 
operational for surveying and 3D 
mapping of road scenes. Today 
MLS systems are used for capturing 
roads and their vicinity aimed 
at road inventories on a regular 
basis. In the meantime, interesting 
innovations are ongoing, one of 
these is increasing awareness that 
point clouds should be treated as a 
third type of data model along with 
raster and vector representations. 
The point acquisition rate, as well 

as the number of commercial MLS 
systems in operation, are steadily 
increasing. However, data is not 
yet information – the conversion 
requires careful processing of which 
the specifications of the various 
steps depend on the application 
domain as well as scene type. 
Before the sheer amount of points 
can be mapped fully automatically 
a long and winding road still lies 
ahead of us.

LASER SCANNINGLASER SCANNING

Figure 6: One of 

the features to 

exploit a priori 

scene knowledge 

are height diagrams; 

depending on the 

point density and 

incident angle, i.e. 

the angle under 

which the sensor 

‘views’ the traffic 

sign, the height 

histogram may 

look as indicated 

(left) (Courtesy: M. 

Lemmens).
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UAVs by IAN DOWMAN

The Commercial UAV Show 
– Covering all Sectors
The Commercial UAV Show was held this year at the Excel in London 
and comprised a conference with around 60 speakers, seminars given by 
companies and an exhibition which attracted almost 100 exhibitors. The 
topics covered in the conference ranged from mapping to media.

The main trends to emerge from 
the conference and the exhibition 
were the increasing maturity of 
the drone business, the wide 
range of applications, although 
with particular interest in a limited 
range, an increasing interest in 
artificial intelligence (AI) and machine 
learning, and an all embracing 
interest in regulation.

The drones themselves formed 
a large part of the exhibition and 
ranged from tiny platforms to large 
ones with up to 2-3m wingspan 
which come in many shapes and 
configurations, although the most 
popular are the multicopters. The 
familiar products from Topcon, 
Riegl and SensFly were much in 
evidence. The Wingstra vertical 
take-off and landing fixed wing 
model was an interesting newcomer. 

The most innovative UAV was the 
Airbus Zephyr, a lightweight solar-
powered UAV designed to operate 

at 20,000m, originally designed and 
built by QinetiQ.

Apart from military application 
the commercial applications were 
given as: infrastructure 36%, 
agriculture 26%, transport 10%, 
security and safety 8%, media 
and entertainment 7%, insurance 
5%, telecommunications 5%, 
and mining 3%. Mapping using 
photogrammetry and laser scanning 
is mainly included in infrastructure 

although it does feature in most 
categories. Inspection, again in 
all categories, is another prime 
activity. We also see companies 
like SenseFly and Pix4G offering 
specialist software in construction, 
mapping and agriculture, the latter 
with multispectral data and image 
processing, thermal imaging, large 

area coverage, and output that is 
interoperable with farm machinery. 
Carlson offer software designed for 
topo mapping, hydrological analysis 
and mining.

AI and machine learning are  
seen as ‘early days automation’. 
One example of this was Hydro 
Fusion Tools from Lockheed  
Martin which generates 3D point 
clouds and imagery in real time 
allowing an operator to command 
the drone to collect new images 
with different resolution or 
orientation when necessary. Pix4D 
provides classification of urban 
scenes using a 3D model and 
multispectral data.

In the exhibition several companies 
were offering consultancy and 
‘Drones as a service’ (DAAS). There 
were universities offering research 
and consultancy and organisations 
providing training in drone 
operation. Of particular interest was 
an EU funded consortium called 
MarineUAS which has projects 
using drones for marine related 
research.

Other exhibitors of interest were 
those offering tools and hardware 
for navigation including flight 
planning and GNSS optimisation 
software, allowing navigation 
simulation where GNSS signals 
may not be reliable. Camera 
manufacturers and vendors were 
not much in evidence.

The conference included 
presentations on applications 
such as traffic management, law 
enforcement, communication, 
emergency management, the oil 
industry There was also talk of 
the future of drones and of course 
regulation, including how to counter 
the misuse of drones. Most papers 
concentrating on mapping came 
in the infrastructure session. Ravi 
Kugananthan gave an interesting 
presentation on using a drone 
in Crossrail tunnels using GPS 
repeaters and emphasised the 
value of doing this for dilapidation 
surveys, high level visual inspection 
and progress reporting. Although 
problems of line of sight and flying 
over buildings were not a problem 
in tunnels there are still health 
and safety regulations to consider 
relating to fire risk and overhead 
constructions. He also discussed 
the issues of whether to use 3rd 
party companies or in-house 
engineers and in fact went for 
the latter provided staff were well 
trained.

James Dunthorne of Plowman 
Craven talked about Vogel R3D (see 
Nov/Dec issue). Charbel Aoun from 
the Future Cities Catapult gave a 
presentation on Smart Cities and 
the Internet of Things. He again 
stressed that a major problem was 
regulation, but suggested that the 
problems were less for mapping and 
went on to concentrate on using 
drones for deliveries and traffic 
management. Other talks covered 
the problem of ‘the last mile’ for 
delivering health products in Africa, 
and emergency response.

The main trends were... increasing 
maturity and an increasing interest in  
AI and machine learning.

The Riegl booth at the UAV show.
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although it does feature in most 
categories. Inspection, again in 
all categories, is another prime 
activity. We also see companies 
like SenseFly and Pix4G offering 
specialist software in construction, 
mapping and agriculture, the latter 
with multispectral data and image 
processing, thermal imaging, large 

area coverage, and output that is 
interoperable with farm machinery. 
Carlson offer software designed for 
topo mapping, hydrological analysis 
and mining.

AI and machine learning are  
seen as ‘early days automation’. 
One example of this was Hydro 
Fusion Tools from Lockheed  
Martin which generates 3D point 
clouds and imagery in real time 
allowing an operator to command 
the drone to collect new images 
with different resolution or 
orientation when necessary. Pix4D 
provides classification of urban 
scenes using a 3D model and 
multispectral data.

In the exhibition several companies 
were offering consultancy and 
‘Drones as a service’ (DAAS). There 
were universities offering research 
and consultancy and organisations 
providing training in drone 
operation. Of particular interest was 
an EU funded consortium called 
MarineUAS which has projects 
using drones for marine related 
research.

Other exhibitors of interest were 
those offering tools and hardware 
for navigation including flight 
planning and GNSS optimisation 
software, allowing navigation 
simulation where GNSS signals 
may not be reliable. Camera 
manufacturers and vendors were 
not much in evidence.

The conference included 
presentations on applications 
such as traffic management, law 
enforcement, communication, 
emergency management, the oil 
industry There was also talk of 
the future of drones and of course 
regulation, including how to counter 
the misuse of drones. Most papers 
concentrating on mapping came 
in the infrastructure session. Ravi 
Kugananthan gave an interesting 
presentation on using a drone 
in Crossrail tunnels using GPS 
repeaters and emphasised the 
value of doing this for dilapidation 
surveys, high level visual inspection 
and progress reporting. Although 
problems of line of sight and flying 
over buildings were not a problem 
in tunnels there are still health 
and safety regulations to consider 
relating to fire risk and overhead 
constructions. He also discussed 
the issues of whether to use 3rd 
party companies or in-house 
engineers and in fact went for 
the latter provided staff were well 
trained.

James Dunthorne of Plowman 
Craven talked about Vogel R3D (see 
Nov/Dec issue). Charbel Aoun from 
the Future Cities Catapult gave a 
presentation on Smart Cities and 
the Internet of Things. He again 
stressed that a major problem was 
regulation, but suggested that the 
problems were less for mapping and 
went on to concentrate on using 
drones for deliveries and traffic 
management. Other talks covered 
the problem of ‘the last mile’ for 
delivering health products in Africa, 
and emergency response.

The messages for geospatial 
surveyors to take away from the 
show are that there are many 
advantages is using drones, giving 
savings in cost and time and a great 
potential in extending the range 
of services through partnerships 
with other professions such as 
the emergency services, farming 
and insurance. However a good 
knowledge of the regulations 

is essential as is training and 
experience in piloting the drone. 
It seems to be expected that the 
regulations will become simpler and 
that the introduction of autonomous 
drones and AI will provide further 
support. It is also important to follow 
government announcements as 
regulations are likely to change in the 
not too distance future, and there will 
also be swarms of drones operating.

??
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The main trends were... increasing 
maturity and an increasing interest in  
AI and machine learning.

DrONE TEChNOLOgy TAkINg Off IN ThE CONSTrUCTION INDUSTry,  
ACCOrDINg TO A SUrVEy by PrODrONEWOrx

Drone technology is beginning to take off in the UK and 
Irish construction industry, according to a new survey 
by ProDroneWorx. According to the survey a third of 

respondents are currently using drone technology, and of those that do not, nearly 70% 
plan to do so in the future.

In the first survey of its kind in the UK and Ireland, ProDroneWorx asked senior figures 
within the construction industry, including surveyors, architects, engineers and construction 
firms, about their perception, usage and understanding of drone technology. The response 
to this survey was impressive with over 160 respondents taking part. 27% of respondents 
were from the construction sector, 19% Architecture, 18% Surveying, 12% 0ther (Ecology, 
Agriculture, Consultancy etc) and 7% Engineering.

ProDroneWorx believes that drone technology will transform traditional business models 
and help to reshape the construction industry. Indeed, early adopters are already starting to 
see a positive impact on their operational processes from the way projects are monitored to 
the inspection of assets. The results of the survey show that:
•	 	A	third	of	respondents	(33%)	are	currently	using	drone	technology	in	their	operations.
•	 	The	three	main	reasons	firms	are	using	the	technology	are:
 o Time savings (49%)
 o Increased operational efficiency (49%)
 o Cost savings (47%)
•	 	77%	of	those	not	currently	using	drones	plan	on	using	the	technology	in	future.	
•	 	Awareness	of	drone	technology	and	the	various	benefits	it	brings	is	high	within	the	

industry; 75% of respondents understand how the technology can be used within their 
business.

•	 	Although	drone	technology	has	many	applications	within	the	construction	industry,	
currently its primary use is in photography & video, surveying, asset inspection and 
progress monitoring.

Construction firms have two options when it comes to deciding how to incorporate drone 
technology into their business models and workflow: creating an internal drone unit/
function or using a 3rd party specialist. Overall, the majority of firms (67%) plan to, or 
currently use, 3rd party specialist companies on their projects rather than having an internal 
drone function within their company. Issues such as regulation, licensing, insurance, 
hardware, software and data processing are factors putting firms off an internal function. 
Many find it easier, cheaper and less risky to use a professional drone solutions company 
on projects.

20-21_commercialuavshow.indd   21 09-01-18   11:59



January / February 2018 22

INTERVIEW by DURK HAARSMA AND IAN DOWMAN

Geomatics World Talks 
With Philipp Amon, UAV  
Operations Manager at Riegl
Philipp Amon is Product Manager for RiCOPTER at RIEGL Laser 
Measurement Systems GmbH located in Horn, Austria. He graduated from 
a higher-level secondary college for industrial engineering and is currently 
working on his bSc in Industrial Engineering from the HFH Hamburg. His 
publications are focused on UAS/UAV applications of laser scanning, but 
also related to terrestrial and mobile laser scanning, and applications of 
laser scanning and photogrammetry.

GEOMATICS WORLD: DO yOU 
SEE AN INCREASE IN THE USE 
OF LASER SCANNERS  
MOUNTED ON A UAV  
PLATFORM AND WHAT IS THE 
MAIN APPLICATION OF THIS 
TyPE OF SCANNING?
Philipp Amon: The answer is clearly 
yes and for several reasons. While 
some years ago, due to payload 
limitations, most survey tasks 
were carried out based on imaging 
sensors, now more UAV platforms 
with higher payload capacity 
are available and so are different 
types of dedicated laser scanners. 
While photographic capture and 
photogrammetric survey do have 
many merits, not least due to the 
large number of smaller, lighter and 
less expensive products available 

in this market, professional laser 
scanning provides data that goes 
way beyond surface information. 
The ability to penetrate dense 
vegetation, and to acquire data 
down to the ground, enables 
reliable object analysis and terrain 
modelling.

The full advantage of LiDAR 
technology comes into play in 
vegetation mapping such as forest 
inventory, agricultural applications, 
natural habitat monitoring or 
vegetation control in infrastructure 
maintenance. LiDAR excels also 
in all sorts of extremely difficult 
situations of poor light conditions, 
at night or in dusty, foggy, or smoky 
environments.

GW: CAN yOU GIVE EXAMPLES 
OF FIELDS OF APPLICATION 
yOU ARE EXPECTING  
INCREASE OF USE?
PA: Apart from the above mentioned 
applications in vegetation mapping, 
we do have many customers in 
the context of public infrastructure 
maintenance and energy providers, 

who for both safety and production 
efficiency, must monitor their 
networks closely and on a regular 
basis. Furthermore, we are involved 
in research projects regarding 
disaster management, where 
the use of LiDAR, especially in 
combination with other sensors 

such as thermal cameras in a 
multi-sensor-system setup, can 
provide critical information for first 
responders in real time.

GW: PLEASE GIVE US AN 
OVERVIEW OF yOUR LASER 
SCANNERS THAT CAN bE 
USED ON A UAV?
PA: We started out with the RIEGL 
VUX-1UAV in early 2014 as the 
first survey-grade laser scanner 
specifically designed for integration 
in UAVs and we offer this scanner 
as a stand-alone LiDAR engine or 
in the system set-up, RIEGL VUX-
SYS. We presented the first turnkey 
solution in autumn 2014, the 
RiCOPTER with VUX-SYS, a high-
performance, electrically-powered 
multicopter with a completely 
integrated LiDAR and camera 
system. These were followed shortly 
by the sister LiDAR sensor types, 
RIEGL VUX-1LR and RIEGL VUX-
1HA, to meet specific demands 
needed for long range and high 
accuracy.

We also provide solutions for 
smaller UAVs with limited payload 
capacity or for a set-up in multi-
sensor-platforms: the miniature 
RIEGL miniVUX-1 series – either 
the miniVUX-1UAV or its sister type 
miniVUX-1DL, which is especially 
adapted for corridor mapping with 
a downward oriented field of view. 
Again, we do offer a complete 
system set-up for these sensor 
types, the miniVUX-SYS.

For bathymetric UAV applications, 
we have created the RIEGL BDF-1, 

being the first laser depth finder  
for bathymetric profiling 
applications.

GW: IS THERE A FUTURE FOR 
bATHyMETRIC SURVEy FROM 
UAVS?
PA: The domain of bathymetric 
survey is currently insistently 
looking for UAV-based solutions to 
complete airborne large-zone water 
surveys in complex zones or close 
to the shore. With the RIEGL BDF-1 
integrated onto the RiCOPTER 
UAV, we introduced a first solution 
for this demand. Operation from a 
low flying UAV, and therefore close 
to the water surface, allows data 
capture up to 1.5 secchi depth into 
the water. The bathymetric market is 
one that will develop strongly in the 
UAV sector in years to come.

GW: DO yOU SEE AN  
EXTENSION OF RIEGL  
SOFTWARE TO EXTRACT  
FEATURES FROM A POINT 
CLOUD?
PA: RIEGL offers a wide range of 
software products and tools for data 
acquisition and processing. Our 
software packages provide filtered, 
georeferenced, well-aligned and 
adjusted point clouds with optionally 
available colour information as the 
final result of our processing chain. 
The correct georeferencing of scan 
data and images is crucial before 
the data is ready to be exported for 
further analysis, modelling, extraction 
or other processing tasks. The RIEGL 
software suite for terrestrial and 
kinematic scanning does not offer 
in-depth feature extraction as 3rd 
party software packages providing 
these solutions are widely available 
on the market for every specific need; 
for example: CAD programs and 
their plugins, GIS-based software or 
independent solutions, just to name a 
few. We ourselves focus on preparing 
a reliable basis for the large variety of 
potential end results by providing a 
clean and georeferenced point cloud 
ready for further extraction.

… a new clientele with a totally 
different background...
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such as thermal cameras in a 
multi-sensor-system setup, can 
provide critical information for first 
responders in real time.

GW: PLEASE GIVE US AN 
OVERVIEW OF yOUR LASER 
SCANNERS THAT CAN bE 
USED ON A UAV?
PA: We started out with the RIEGL 
VUX-1UAV in early 2014 as the 
first survey-grade laser scanner 
specifically designed for integration 
in UAVs and we offer this scanner 
as a stand-alone LiDAR engine or 
in the system set-up, RIEGL VUX-
SYS. We presented the first turnkey 
solution in autumn 2014, the 
RiCOPTER with VUX-SYS, a high-
performance, electrically-powered 
multicopter with a completely 
integrated LiDAR and camera 
system. These were followed shortly 
by the sister LiDAR sensor types, 
RIEGL VUX-1LR and RIEGL VUX-
1HA, to meet specific demands 
needed for long range and high 
accuracy.

We also provide solutions for 
smaller UAVs with limited payload 
capacity or for a set-up in multi-
sensor-platforms: the miniature 
RIEGL miniVUX-1 series – either 
the miniVUX-1UAV or its sister type 
miniVUX-1DL, which is especially 
adapted for corridor mapping with 
a downward oriented field of view. 
Again, we do offer a complete 
system set-up for these sensor 
types, the miniVUX-SYS.

For bathymetric UAV applications, 
we have created the RIEGL BDF-1, 

being the first laser depth finder  
for bathymetric profiling 
applications.

GW: IS THERE A FUTURE FOR 
bATHyMETRIC SURVEy FROM 
UAVS?
PA: The domain of bathymetric 
survey is currently insistently 
looking for UAV-based solutions to 
complete airborne large-zone water 
surveys in complex zones or close 
to the shore. With the RIEGL BDF-1 
integrated onto the RiCOPTER 
UAV, we introduced a first solution 
for this demand. Operation from a 
low flying UAV, and therefore close 
to the water surface, allows data 
capture up to 1.5 secchi depth into 
the water. The bathymetric market is 
one that will develop strongly in the 
UAV sector in years to come.

GW: DO yOU SEE AN  
EXTENSION OF RIEGL  
SOFTWARE TO EXTRACT  
FEATURES FROM A POINT 
CLOUD?
PA: RIEGL offers a wide range of 
software products and tools for data 
acquisition and processing. Our 
software packages provide filtered, 
georeferenced, well-aligned and 
adjusted point clouds with optionally 
available colour information as the 
final result of our processing chain. 
The correct georeferencing of scan 
data and images is crucial before 
the data is ready to be exported for 
further analysis, modelling, extraction 
or other processing tasks. The RIEGL 
software suite for terrestrial and 
kinematic scanning does not offer 
in-depth feature extraction as 3rd 
party software packages providing 
these solutions are widely available 
on the market for every specific need; 
for example: CAD programs and 
their plugins, GIS-based software or 
independent solutions, just to name a 
few. We ourselves focus on preparing 
a reliable basis for the large variety of 
potential end results by providing a 
clean and georeferenced point cloud 
ready for further extraction.

GW: WHAT DO yOU SEE AS 
THE bIG DEVELOPMENT IN 
SURVEyING WITH UAVS?
PA: For us at RIEGL, ULS (UAV-
based laser scanning) has, from 
its beginning, been considered 
as both a gap-closing method 
between terrestrial laser scanning 
and airborne laser scanning, as well 
as a new option altogether. This 
evaluation is also mirrored by our 
customers: both existing customers 
expanding their portfolio into UAV 
survey and also a new clientele with 
a totally different background for 
whom ULS is a first step into LiDAR-
based surveying.

Clearly, UAVs promise is to conquer 
new terrain in surveying, but it is 
not only the place of operation 
that counts. Very importantly, in 
considering the new perspectives 
attainable by ULS, a considerable 
gain in data quality can be stated.

GW: WHAT IS THE bIGGEST 
CHALLENGE THAT NEEDS TO 
bE OVERCOME TO GROW  
SURVEyING WITH UAVS?
PA: There’s the ongoing quest for 
designing even more lightweight 
and even higher performing laser 
scanners and systems, as well 
as to find even more ideal means 
of integration into different types 
of UAVs and adaptations for key 
applications – that’s the technical 
challenge that we are more than 
happy to meet.

On the other hand, the use of 
UAVs is, of course, regulated by 
authorities and these regulations 
have to be respected in order to 
guarantee responsible-minded safe 
use. As regulations, at this moment, 
are not yet harmonised on an 
international level, it is sometimes 
quite a challenge to comply with 
specific demands or to assemble 
the necessary documentation. This 
concerns us as a manufacturer and 
operator of LiDAR systems and 
UAVs, as much as in consulting 

our customers when considering 
integrations and planning projects.

GW: WHAT WILL bE THE MOST 
IMPORTANT JOb IN THE 
RANGE OF PROFESSIONALS 
WORKING WITH UAVS?
PA: I wouldn’t like to call one job 
the most important one. We’ve 
made the experience one that is a 
safe and efficient operation relying 
on smooth teamwork between 
pilot and operator, for example, 
an “operation” includes the whole 
planning phase, considering the 
aptitude of aircraft and sensor for a 
specific application.

There are a number of jobs 
emerging in the UAV context: 
from aircraft, sensor or flight 
management-system designers 
and developers to flight-safety 
and maintenance engineer, 
UAV pilot trainer or seemingly 
more peripherally related jobs 
in assurance and dedicated 
aviation law expertise – all these 
play a crucial part for defining the 
framework for professional use of 
UAVs.
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Philipp Amon.
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SMART CITIES by RICHARD GROOM

Smart Cities and Communities: 
Connecting Citizens

The concept of smart cities is not always understood. Richard Groom 
reports from a conference on the topic and tries to make sense of the idea 
and what it can do for communities and citizens.

2017 seemed to be the year of 
the Smart City and the second 
conference in as many months 
took place in London, UK on 
9 November. Smart Cities and 
Communities: Connecting Citizens 
seemed rather more relevant than 
the Smart Summit, reported in GW 
Nov/Dec. At least it certainly started 
on the right path, ably guided by 
the chairman Joe Dignan from 
consultancy, Kintechi Ltd. The 
reason for uplifted spirits was his 
opening comment: “Smart City is 
a misnomer – it means nothing”! 

He meant that the term is yet 
another buzzword, the meaning 
of which seems to depend upon 
one’s viewpoint. If you are a utilities 
engineer, it is all about smart 
metering, if you are a transport 
planner it is all about autonomous 
vehicles and management of road 
congestion, and so on. Having said 
that, we are looking at a market 
worth trillions, and is starting to 
coalesce which will affect everyone.

PLANNING IN THE SMART CITy
The keynote address was given by 
Stefan Webb who leads the design, 
development and delivery of projects 
across the Future Cities Catapult. 
He stressed that Smart Cities are 
multidisciplinary in nature and that it is 
this that encourages creativity. His talk 
centred around the planning system 
and some user research carried out 
by the catapult. His thesis was that 
by using tools created through digital 
technology, involving the use of maps, 
planning could be more efficient and 
hence cities become smarter.

Firstly Webb considered how data 
could be presented in a better 
manner. He showed a web page for 
a planning application. It consisted 
of about 200 words of text with 
thirty or more PDF files, the contents 
of which were unclear from the file 
name. Surely there had to be a better 
way to unlock data buried in these 
appendices than to have to open 
each one to find out if it was relevant. 
He presented a number of options, 
all of which were map based and 

said that this could be planning in the 
future. When quizzed at lunchtime, 
a delegate from Esri reckoned that it 
was possible, using their StoryMaps 
tool, to do just this. It provides the 
high level summary, maps and links 
to the more detailed documents in 
an intuitive user-friendly manner.

1D VERSUS 2D
But, the delegate from Esri said, 
developers still have to produce 
voluminous paper documents to 
satisfy planning authorities. Perhaps 
the real problem is that with text, 
which you read in a serial (1D) fashion, 
there is no excuse for not reading all 
the information available and also, 
that information cannot be hidden. It 
is relatively safe. But in a 2D ‘navigate 
and click world’, as we know from the 
scourge of the unintuitive website, it 
is easy for readers to miss something 
and equally easy for those who have 
to present information, which they 
do not want to be read, to hide it 
in places where it is unlikely to be 
clicked. How do we guard against 
manipulation whilst making life easier? 
Web design could learn a lot from 
cartography.

Looking to future trends, Webb 
suggested making wider use of the 
data which will be produced by the 
laser scanners which will be on all 
autonomous vehicles. “But who 
owns it?”, he asked, suggesting that 
those who had been sensed might 
have rights to the data! Only in a 
topsy-turvy world could this surely 
be conceivable.

Returning to Earth, he then 
considered how we plan and said 
that planning applications can 
take five years to be decided, by 

which time the data upon which the 
justification had been built could be 
five or more years out of date. He 
sees 3D city information models 
as the future, which can engage 
decision makers and citizens. Local 
plans, he suggested, could be 
digital simulations.

REVIEW by bOTS
Webb suggested that planning 
applications currently overly 
rely on experts, who have poor 
communication skills, and who are 
too complex for the community. 
A large proportion of planning 
applications are for extensions to 
buildings. For these, the revenue in 
fees is way exceeded by the cost 
for councils to review them. In the 
future he foresees pre-applications 
being reviewed by software robots, 
known as bots, and the application 
itself being entirely digital.

Communication of plans to the 
public comes too late in the 
process, which makes citizens feel 
disengaged and is also unhelpful 
for developers who may encounter 
opposition at a late stage when 
it is most expensive to make 
changes. Most people now have 
the technology to handle digital 
data and could be involved in the 
process by looking at options 
interactively. But, he pointed out, 
‘saying no’ has consequences for 
the council as well as the developer 
– for example loss of business rates. 
Citizens would should be given a 
balanced view and recognise the 
consequences of their actions.

The digital (smart) approach results 
in greater transparency and access 
to all the underlying data. It also 
leaves the ‘experts’ with nowhere 
to hide. For the part of the citizen, 
it assumes an ability to interpret the 
data correctly, and that demands an 
adequate general education. It also 
assumes that each individual has 
the same right to comment, whilst 
we know that those who have most 

WHAT IS A SMART CITy?
In an effort to give this conference context, a 
definition is proposed:

A smart city uses data collected from sensors 
to manage the city efficiently. There are various 
objectives, such as:
•	 	Congestion-free	transport	of	people,	services	

and goods
•	 	Supply	of	utilities	and	services	to	match	the	

demand
•	 	Ensure	that	air	pollution	is	within	regulatory	limits
•	 	Provide	evidence	to	support	policy-making

The right type of sensors have to be installed in 
the right places and volunteered data (e.g. GNSS 
position from mobile phones) can be harvested. 
IT infrastructure is needed to collect this data and 
software is required to analyse it and to initiate 
actions with the aim of achieving the objectives. 
The monitor-analyse-action cycle can run at any 
timescale between real time and long term and the 
geospatial component can be static or moving.
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said that this could be planning in the 
future. When quizzed at lunchtime, 
a delegate from Esri reckoned that it 
was possible, using their StoryMaps 
tool, to do just this. It provides the 
high level summary, maps and links 
to the more detailed documents in 
an intuitive user-friendly manner.

1D VERSUS 2D
But, the delegate from Esri said, 
developers still have to produce 
voluminous paper documents to 
satisfy planning authorities. Perhaps 
the real problem is that with text, 
which you read in a serial (1D) fashion, 
there is no excuse for not reading all 
the information available and also, 
that information cannot be hidden. It 
is relatively safe. But in a 2D ‘navigate 
and click world’, as we know from the 
scourge of the unintuitive website, it 
is easy for readers to miss something 
and equally easy for those who have 
to present information, which they 
do not want to be read, to hide it 
in places where it is unlikely to be 
clicked. How do we guard against 
manipulation whilst making life easier? 
Web design could learn a lot from 
cartography.

Looking to future trends, Webb 
suggested making wider use of the 
data which will be produced by the 
laser scanners which will be on all 
autonomous vehicles. “But who 
owns it?”, he asked, suggesting that 
those who had been sensed might 
have rights to the data! Only in a 
topsy-turvy world could this surely 
be conceivable.

Returning to Earth, he then 
considered how we plan and said 
that planning applications can 
take five years to be decided, by 

which time the data upon which the 
justification had been built could be 
five or more years out of date. He 
sees 3D city information models 
as the future, which can engage 
decision makers and citizens. Local 
plans, he suggested, could be 
digital simulations.

REVIEW by bOTS
Webb suggested that planning 
applications currently overly 
rely on experts, who have poor 
communication skills, and who are 
too complex for the community. 
A large proportion of planning 
applications are for extensions to 
buildings. For these, the revenue in 
fees is way exceeded by the cost 
for councils to review them. In the 
future he foresees pre-applications 
being reviewed by software robots, 
known as bots, and the application 
itself being entirely digital.

Communication of plans to the 
public comes too late in the 
process, which makes citizens feel 
disengaged and is also unhelpful 
for developers who may encounter 
opposition at a late stage when 
it is most expensive to make 
changes. Most people now have 
the technology to handle digital 
data and could be involved in the 
process by looking at options 
interactively. But, he pointed out, 
‘saying no’ has consequences for 
the council as well as the developer 
– for example loss of business rates. 
Citizens would should be given a 
balanced view and recognise the 
consequences of their actions.

The digital (smart) approach results 
in greater transparency and access 
to all the underlying data. It also 
leaves the ‘experts’ with nowhere 
to hide. For the part of the citizen, 
it assumes an ability to interpret the 
data correctly, and that demands an 
adequate general education. It also 
assumes that each individual has 
the same right to comment, whilst 
we know that those who have most 

time to devote to a cause and who 
shout loudest actually grab greater 
influence. So before we go down 
that path, perhaps we should be 
looking carefully at the nature of our 
democracy.

CITIZEN CENTRIC
Calum Handforth is a Winston 
Churchill Fellow who has been 
studying the softer side of the 
subject. He stressed the importance 
of connecting with the citizens. He 
sees a number of challenges in 
the policy-making environment – 
increasing expectations, silo working, 
‘something must be done’ reactive 
behaviour by government, a lack of 
evidence-based policy-making and 
clashes between generalists and 
specialists. Policy, Handforth said, 
should be ‘citizen centric’ and that 
‘the system’ should work for citizens, 
by which he meant that data should 
be truly open and exchangeable 
and citizens should play a key role 
in government. It felt as though we 
were wavering off the subject.

SMART COMMUNITIES
Paul Clarke from Esri also stressed 
the need for people to come first. 
He came up with a definition for a 
‘smart community’:

“A smart community must connect 
people, places and technology 
to deliver outcomes that improve 
people’s lives whilst maximising 
the efficient use of resources. The 
common factor is location and the 
common need is for data driven 
decision making, sharing and 
collaboration”.

Perhaps the key word is ‘efficient’ – 
minimising duplication and waste by 
getting every ounce of value out of 
the data and ensuring that it can be 
used for multiple purposes.

Clarke sees the objectives as 
cost effective and efficient delivery 
of services, a desire to enhance 
and widen services, to engage 

citizens in decision-making and 
to demonstrate that key initiatives 
have been delivered. All this has to 
be achieved with fewer resources 
by being ‘smart’. He sees the 
objectives in terms of high level 
aspirations: the city has to be 
safe, well run, ‘liveable’, healthy, 
prosperous and sustainable. And 
to get it to that state demands 
initiatives, for example, reduce traffic 
congestion, increase recreational 
opportunities and so on. 

AUTONOMOUS VEHICLES
The final session of the day covered 
smart mobility and intelligent 
infrastructure. This was presented 
by Paul Copping, who is chief 
innovation officer for ‘Digital 
Greenwich’. He has autonomous 
vehicles firmly in sight, but earlier 
than most – five to six years away. 
Autonomous electric pods for 
travelling down the towpath from 
the O2 arena are already on trial 
in Greenwich. However he also 
asked “why travel?” and pointed 
to a company in Greenwich which 
is using hologram technology to 
‘transport’ people to meetings. 
Teleconferencing for a new age.

The message from this is that 
smart city development should 
not assume that we will simply 
replace manually driven vehicles 
with autonomous vehicles, there 
has to be the imagination to foresee 
disruptive alternatives.

Opening slide from Paul Clarke’s presentation.

>
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Leica GS18 T
World’s fastest 
GNSS RTK rover
Introducing the world’s fastest and easiest-
to-use GNSS RTK rover, the Leica GS18 T. 
Now you can measure any point faster and 
easier without the need to hold the pole 
vertical. This latest innovation combines 
GNSS and inertial measurement unit (IMU) 
being the first true tilt compensation solution 
that is immune to magnetic disturbances 
and is calibration-free. Save up to 20 per 
cent over conventional surveying practices, 
measure where others can’t, faster than ever 
before and forget the bubble.

GNSS Solutions 
Visit leica-geosystems.com/en-gb to find out 

more and request a demonstration. 
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by ADAM P. SPRING FORENSIC METROLOGY

IAFSM 2017 -  
Hooray for Y’allywood
The International Association of Forensic and Security 
Metrology (IAFSM) held its 2017 gathering in Atlanta, 
Georgia (nicknamed y’allywood because so many television 
shows and films are now being made there).

IAFSM was truly an international 
event as it featured the work of 
attendees from all over the world. 
Several new technologies were 
previewed, these included the first 
Zoller and Froehlich (Z+F) IMAGER 
5016 laser scanner to make its 
way to the US. The meeting also 
involved mock trials, onsite crime 
scene reconstructions, live virtual 
reality based presentations and an 
exhibition area that was filled to 
capacity.

MIXED REALITIES
Organisations like the IAFSM 
provide great insight into non 
traditional user communities 
of geospatial technologies. It 
was interesting to observe how 
application needs were being 
fulfilled outside of obvious survey 
based user groups, whether it 
was through virtual reality based 
companies like Veesus or hybrid 
solutions like the Trimble SX10. 
Onsite demonstrations at a secret 
location also shed light on a piece of 
hardware hyped for some time: the 
BLK 360 from Leica Geosystems.

bLK 360 AND REGISTER 360 
Demonstrations of the BLK 
360 highlighted how this US 
$16,000 scanner could be used in 
conjunction with P series hardware 
and software like REGISTER 360. 
The one button touch functionality 
of the scanner made it appealing to 
all users. It was also indicative of a 
new wave of more affordable laser 

scanners that had emerged onto 
the market in 2017. Other options 
within a similar price bracket include 
the LASiris VR and Effortless 3D. It 
was REGISTER 360, however, that 
seemed most beneficial to the laser 
scanning community as a whole. 
This easy to use software contained 
many of the powerful registration 
features associated with other 
packages like Cyclone. It will be 
interesting to see how REGISTER 
360 gets used in workflows tethered 
to other scanning solutions as time 
goes on.

Z+F IMAGER 5016
The IMAGER 5016 is a complete 
redesign of all previous system 
architectures developed by Z+F. 
It was a move that resulted in 
a pragmatic and stable way to 
miniaturise hardware. Juergen 
Mauer, CEO of Z+F USA, was quick 
to point out: “I would cite the “Blue 
Workflow” as unique advantage, as 
all processing is done in the field, 
while scanning. That raises QA / QC 
to new levels, as it can guarantee 
data quality and sufficiency as 
well as registration accuracy while 
still on site.” The scanner itself 
featured a unique metal bracket, 
one that made the IMAGER 5016 
light enough to compete with other 
products of a similar size and, at the 
same time, other top tier solutions 
like the ScanStation P40 from Leica 
Geosystems. Sample data on a low 
quality setting was incredibly clean, 
with level of detail in terms of signal 

UAV technologies 

used for close 

range structure 

from motion based 

photogrammetry.

return from dark and shiny surfaces 
impressive for a scanner of any size. 
Even at distances over 200 metres.

SmartLight functionality had also 
been incorporated into the scanner’s 
onboard camera workflow. It 
allowed for perfect exposures in 
low to no light conditions, and 
complemented new settings 
tethered to the camera inside the 
scanner. For example, it was now 
possible to eliminate artefacts in the 
360 degree panorama generated by 
simply retaking and replacing any 
unwanted image tiles. The “Blueview 
Workflow” described by Mauer 
was not just shaping the laser and 
registration systems in place. It 
was considering every aspect of 
potential onsite QA / QC.

SUMMARy
The IAFSM 2017 successfully 
addressed any potential barriers in 
place with technology adoption. It 
crossed this chasm, for the forensic 
community, by facilitating open 
discussions. Fundamental topics 
included budget cycles in law 
enforcement communities, and how 
they impacted equipment use, as 
well as the need for standards of 
best practice within forensic driven 
workflows. The application of high 
fidelity 3D images in this market was 
in good shape across the globe.

??

>
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FIG WORKING WEEK by RICHARD GROOM

Geodesy and Land  
Administration at FIG
GW was not at the Working Work in Helsinki in May, but FIG publishes most 
of the technical papers presented at the conference on its website www.
fig.net. Richard Groom has been sifting through the proceedings and has 
drawn together papers on Geodesy and Land Administration and a few 
other interesting topics. The code in parenthesis indicates the session 
number where the papers were presented.

It is some time since GW published 
an article by Chris Rizos on the 
Global Geodetic Observing System 
(GGOS). Kutterer (TS03C) provided 
an update. His paper gave a general 
overview of GGOS and its work in 
support of the UN-GGIM Geodesy 
committee. GGOS provides the 
observations needed to monitor, 
map and understand changes in the 
Earth’s shape, rotation and mass 
distribution and provides the global 

reference frame. It is an observing 
“system of systems”, which 
integrates observations from all 
geodetic technologies. The author 
sees GGIM as a means of providing 
resilience to the efforts of GGOS, 

which currently relies upon voluntary 
contributions on a best effort basis.

GEODETIC INFRASTRUCTURE
The Global Geodetic Reference 
Frame (GGRF) was endorsed by the 
UN General Assembly in 2015. This 
was followed by the development 
of a ‘road map’ by GGIM last year 
and a working group to oversee 
implementation. Loevhoeiden 
and Johnston (TS03C) describe 
how the work is being organised 
through focus groups and Poutanen 

presented a similar paper, but with a 
focus on Europe.

Denys et al (TS01C) look at vertical 
land motion (VLM) at New Zealand’s 
tide gauges in order to remove VLM 
effects from tide gauge records. 
VLM can occur through isostatic 
readjustment after the last Ice Age, 
as in the UK, but in New Zealand 
occurs predominantly due to 
seismic activity and is measured 
using continuous GNSS receivers 
collocated at tide gauges.

Hakli et al (TS04C) describe the 
implementation of a semi-dynamic 
datum for Scandinavia and the 
Baltic nations to take account of 
movements in that area caused 
by post-glacial isostatic rebound. 
The effect is about 10mm in height 
and, perhaps surprisingly, several 
millimetres in plan.

Moving plates and dynamic datums 
disrupt the certainties of the legal 
world. Grant et al (TS05J) discuss 

the geophysical and geodetic 
issues arising from the definition 
of international boundaries which 
move with tectonic motion and are 
defined by changing global and local 
reference frames. This paper is very 
readable and serves as a geodetic 
refresher too.

HUMAN GEODESy
De Vries (TS03H) introduces the 
concept of Human Geodesy. The 
writer provides three ‘vignettes’ to 
support his proposition. Perhaps the 
clearest example is from his home 
town in the Netherlands, which is 
threatened by rising sea levels.

USA MODERNISES
Roman (TS05C) provides an update 
on development of the US National 
Spatial Reference System (NSRS), 
which is due to be operational 
in 2022. This involves updating 
the plan and height datums by 
aligning to the latest International 
Terrestrial Reference Frames (ITRF). 
Interestingly, NSRS are going to 
promote the Online Positioning 
User Service (OPUS) as the official 
means of accessing NSRS and of 
processing GPS data. There will 
be four regional reference frames 
for the North America, Caribbean, 
Pacific and Mariana plates covering 
mainland and offshore US territories, 

which will each be tied to the 
specified ITRF and come with 
associated velocity models.

This represents a massive 
modernisation of the US spatial 
referencing system. Ahlgren et 
al (TS05C) describe the geoid 
modelling efforts required to 
support this and the Gravity for the 
Redefinition of the American Vertical 
Datum (GRAV-D) airborne gravity 
data project. The National Geodetic 
Survey produces experimental geoid 

EPOS
Fernandez et al (TS04C) provided slides which give 
information about EPOS, a long term project for the 
integration of research infrastructure for solid earth 
science in Europe. In practical terms, for surveyors 
this means storing GNSS data for stations 
throughout member nations and provision of data 
and products. The products will include daily and 
time series of coordinates, velocity fields and strain 
rate fields. The project is in its implementation 
phase and expected to become operational in 
2020.

Height time series with offsets at 

MQZG and LYTT GNSS receivers 

(Christchurch region). The offsets 

are caused by the Christchurch 

earthquake events in 2010 and 

2011 – From Denys et al

This represents a massive 
modernisation of the US spatial 
referencing system.

... a global campaign to achieve 80% 
security of tenure by 2030.
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presented a similar paper, but with a 
focus on Europe.

Denys et al (TS01C) look at vertical 
land motion (VLM) at New Zealand’s 
tide gauges in order to remove VLM 
effects from tide gauge records. 
VLM can occur through isostatic 
readjustment after the last Ice Age, 
as in the UK, but in New Zealand 
occurs predominantly due to 
seismic activity and is measured 
using continuous GNSS receivers 
collocated at tide gauges.

Hakli et al (TS04C) describe the 
implementation of a semi-dynamic 
datum for Scandinavia and the 
Baltic nations to take account of 
movements in that area caused 
by post-glacial isostatic rebound. 
The effect is about 10mm in height 
and, perhaps surprisingly, several 
millimetres in plan.

Moving plates and dynamic datums 
disrupt the certainties of the legal 
world. Grant et al (TS05J) discuss 

the geophysical and geodetic 
issues arising from the definition 
of international boundaries which 
move with tectonic motion and are 
defined by changing global and local 
reference frames. This paper is very 
readable and serves as a geodetic 
refresher too.

HUMAN GEODESy
De Vries (TS03H) introduces the 
concept of Human Geodesy. The 
writer provides three ‘vignettes’ to 
support his proposition. Perhaps the 
clearest example is from his home 
town in the Netherlands, which is 
threatened by rising sea levels.

USA MODERNISES
Roman (TS05C) provides an update 
on development of the US National 
Spatial Reference System (NSRS), 
which is due to be operational 
in 2022. This involves updating 
the plan and height datums by 
aligning to the latest International 
Terrestrial Reference Frames (ITRF). 
Interestingly, NSRS are going to 
promote the Online Positioning 
User Service (OPUS) as the official 
means of accessing NSRS and of 
processing GPS data. There will 
be four regional reference frames 
for the North America, Caribbean, 
Pacific and Mariana plates covering 
mainland and offshore US territories, 

which will each be tied to the 
specified ITRF and come with 
associated velocity models.

This represents a massive 
modernisation of the US spatial 
referencing system. Ahlgren et 
al (TS05C) describe the geoid 
modelling efforts required to 
support this and the Gravity for the 
Redefinition of the American Vertical 
Datum (GRAV-D) airborne gravity 
data project. The National Geodetic 
Survey produces experimental geoid 

models annually, using all available 
data. These are being assessed 
using geoid slope validation surveys 
over smooth, moderate and rugged 
gravity fields. Over ideal gravimetric 
conditions less than 10mm 
accuracy was obtained, and 10 to 
30mm over moderate conditions. 
The test over rugged conditions was 
due to be completed this summer.

SECURITy OF TENURE –  
A CALL TO ARMS
McLaren and Enemark (TS05A) 
presented a paper on, or more like 
a call to arms for, a global campaign 
to achieve 80% security of tenure by 
2030. They call for the land sector 
to be more ambitious in its goals 
by innovating and collaborating 
to eradicate insecurity of tenure. 
They liken insecurity of tenure to 
the global eradication of infectious 
diseases, because it traps people 
in poverty. Fit for purpose (FFP) 
land administration is essential for 
this campaign to succeed and the 
paper gives examples of the kinds 
of technology that can achieve the 
goals at low cost.

Enemark and McLaren also 
presented a paper in TS05A 
on implementation of FFP land 
administration. They stress the 
importance of ensuring that it is 

country specific. They include a 
case study from Gresik, Indonesia 
centred on its One Map Policy 
(OMP) – an effort to establish one 
source for geospatial data but at 
small scale. This will be supported 
by village boundary mapping at 
1:10,000 scale. Gresik is a pilot 
project.

Schindler and Schutz (TS05A) 
describe the application of Trimble 
technology to support FFP land 
administration. Their paper is useful 

for its clear reminder of the goals 
and available technology.

LAND ADMINISTRATION
Murtoniemi (TS04A) describes 
in great simplicity, the land 
administration system in Finland. 
The databases and their links 
are described, as well as links to 
other government data, such as 
population and business records. 
There has been a rapid move from 
paper to digital records, including 
digital mortgages, which will be 
obligatory from 2020.

There are 784,212 survey control 
points in South Korea, most 
of which are local ‘Cadastral 
Supplementary points’. Lee (ISS4B), 
describes a method for locating 
them using RFID and beacons. The 
study suggests that this will save 
time in searching for points but also 
that accelerometers and tiltmeters 

??

>

>

Height time series with offsets at 

MQZG and LYTT GNSS receivers 

(Christchurch region). The offsets 

are caused by the Christchurch 

earthquake events in 2010 and 

2011 – From Denys et al

CADASTRE IN THE CARIbbEAN
Every el al (TS01H) have made an inventory of 3D 
Cadastre use cases for eleven Caribbean nations. 
They see this as vital for the ‘blue economy’. The 
Land Administration Domain Model (LADM), which 
is accepted as ISO standard and is used as a 
reference model. They also stress the importance 
of the time dimension for recording the history of 
property rights, although today’s databases are 
limited to 3D.

In connection with discussion of 3D rights 
restrictions and responsibilities (RRR) several 
papers include utilities within the scope.

Various 3D Parcels and relevant rights (Sutherland, 2005); Note 

that other RRRs in the Caribbean would be related to tourism, 

protection of reef and habitants etc.

This represents a massive 
modernisation of the US spatial 
referencing system.

... a global campaign to achieve 80% 
security of tenure by 2030.
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INSAR AND UAVS
In the first part of Boudon et al (TS04F), the authors 
describe clearly the current usage of INSAR for 
deformation monitoring. This is excellent CPD 
material. The second half discusses tests using 
UAV-mounted photography but only heralds tests 
now being carried out using LiDAR mounted onto a 
fixed wing UAV.

could be attached to the points and 
provide useful ground movement 
data. In a similar vein (although 
not really surveying), Tiusanen and 
Skelly (TS03H) describe a sensor for 
measuring soil moisture which can 
remain in the ground for 20 years. 
This is an IoT application which 
could, they claim, reduce wastage 
of irrigation water.

Kohli et al (TS03A) reports on 
studies on identification of property 
boundaries from satellite imagery 
with the goal of automating 
boundary extraction. They chose 
seven countries and with situations 
varying from urban to rural and 
compared these against to 
cadastral maps. They found that the 
percentage of cadastral boundaries 
visible on the imagery ranged from 
zero to 71%. The method works 
best in smallholder and rural areas.

Luthy and Kaul (TS02E) take on 
the task of making the Canton of 
Zurich’s SDI available to the general 
public. This is a useful paper in 
dealing the issues involved in 
making data that was collected for 
internal government use available 
to the public and delivering and 
maintaining the service.

Pieper and Hakalin (TS05A) 
describe the transformation of the 
land records system in three towns 
in Ethiopia to a digital system – a 
task hampered by missing index 
maps and the degradation of paper 
records.

bLOCKCHAIN
Velpuri et al (TS01I), presented a 
peer reviewed paper on the use of 
Blockchain to improving access 
to credit in property markets. It 
outlines the problems with traditional 
systems and the potential benefits 
of ‘fin tech’. It does not however 
reveal the mystery of Blockchain, 
although there are references which 
could prove useful for those wishing 
to understand more. However 
there was further help from Anand 
(TS02A) who provided presentation 
slides, including a helpful graphic 
showing how a transaction is 
processed.

3D CADASTRE
Kalantari et al (TS01H) presented 
a paper on the representation of 
property rights, restrictions and 
responsibilities in 3D. Interestingly, 
for fans of general boundaries, they 
consider the relationship between 
legal and physical boundaries, 
which are inevitable in buildings. 
They make a point, first argued by 
Van der Molen over a decade ago, 
of the importance of investigating 
institutional issues, yet little research 
has so far been carried out.

Humby and Whittal (TS01H) 
describe representation of 
3D cadastral parcels in South 
Africa. They report that many 
land surveyors maintain that 
current practice is adequate for 
recording 3D cadastral rights, but 
they observe that technological 
advances are making 3D possible. 
They advocate a ‘2D plus 1D’ 
representation of 3D space. They 
introduce us to the word ‘erf’. 
In South African law, the only 
registrable property is the land itself 

– erf. So registration of apartments 
and other stratified property is 
accomplished using condition 
clauses and other legal devices on 
the land parcel. The argument for 
3D centres around the need for 
clarity.

Meanwhile Markkula (TS01H), states 
that in Finland “3D properties can be 
formed only if ordinary 2D properties 
are insufficient” and property 
ownership must not be put at risk 
by developments in 3D. Law reform 
is needed, but seen as a complex 
issue with many challenges. The 
author gives four situations where 
3D parcels are needed. He also 
deals with the question of legal 
devices to gain access to 3D 
properties. Registration in the 
cadastre can refer to laser-scanned 
or BIM models and it is foreseen 
that these will eventually replace the 
cadastral index map.

In a slide presentation Astrom 
Boss (TS01H) considers 3D 
documentation of condominiums in 
Switzerland. The situation is different 
in each of the 26 cantons and 
federal regulation is very general, but 
her focus is on the most advanced 
– Geneva. There, the registration 
authorities are poised to integrate 
BIM within the workflow and then 
automate the interface between 
BIM and GIS but, as elsewhere, 
regulations are lacking. Astrom  
Boss proposes new regulations 
at federal level to establish a data 
model.

CROWDSOURCING
Bshouty (TS02E) considers using 
volunteered photographs to 
calculate building heights to LoD1 
(block outline) for Open Street Map 
(OSM) using single view metrology. 
You need the height of reference 
objects in the image in order to 
calculate the building height. The 
resulting accuracy was 1 metre but 
only after a deal of manual scaling 
and calculation. It is not easy to 

see how such a process can be 
automated.

Session TS02E had volunteered 
geographic information 
(crowdsourcing) as its theme. Gkelli 
et al (TS02E) review the potential for 
using 3D modelling algorithms and 
crowdsourcing for 3D cadastre. The 
conclusion is positive (and arguably 
optimistic), that crowdsourcing 
could work provided the 
crowdsourcers are suitably trained.

The National Land Survey of 
Finland has been trialling the use 
of crowdsourced data for updating 
its national topographic database. 
Laakso el al (TS02E) describe 
development of a pilot, which has 
not yet been implemented. The 
focus will be hiking trails but the 
consequences of getting these 
wrong could be serious and there 

are still questions as to how the 
data will be validated.

UAVS
A paper by Gottwald et al in TS02C 
starts with the chilling thought that 
land mines kill approximately ten 
people per day. But research is 
underway to use a combination 
of sensors on UAVs to detect 
them. “Humanitarian Demining 
- UAV-Based Detection of Land 
Mines” updates the research, 
which involves a combination of 
photogrammetry, SAR and GPR 
sensing but is particularly dependent 
upon accurate positioning. This is  
a truly fascinating article and 
there will no doubt other spin-off 
applications.

Hong et al (TS04A) describe a 
means of classifying dead trees from 
photography flown using a UAV. 
The concern the spread of pests 

FIG WORKING WEEK

Survey pillar equipped with 

corner reflectors for two 

acquisition modes
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– erf. So registration of apartments 
and other stratifi ed property is 
accomplished using condition 
clauses and other legal devices on 
the land parcel. The argument for 
3D centres around the need for 
clarity.

Meanwhile Markkula (TS01H), states 
that in Finland “3D properties can be 
formed only if ordinary 2D properties 
are insuffi cient” and property 
ownership must not be put at risk 
by developments in 3D. Law reform 
is needed, but seen as a complex 
issue with many challenges. The 
author gives four situations where 
3D parcels are needed. He also 
deals with the question of legal 
devices to gain access to 3D 
properties. Registration in the 
cadastre can refer to laser-scanned 
or BIM models and it is foreseen 
that these will eventually replace the 
cadastral index map.

In a slide presentation Astrom 
Boss (TS01H) considers 3D 
documentation of condominiums in 
Switzerland. The situation is different 
in each of the 26 cantons and 
federal regulation is very general, but 
her focus is on the most advanced 
– Geneva. There, the registration 
authorities are poised to integrate 
BIM within the workfl ow and then 
automate the interface between 
BIM and GIS but, as elsewhere, 
regulations are lacking. Astrom 
Boss proposes new regulations 
at federal level to establish a data 
model.

CROWDSOURCING
Bshouty (TS02E) considers using 
volunteered photographs to 
calculate building heights to LoD1 
(block outline) for Open Street Map 
(OSM) using single view metrology. 
You need the height of reference 
objects in the image in order to 
calculate the building height. The 
resulting accuracy was 1 metre but 
only after a deal of manual scaling 
and calculation. It is not easy to 

see how such a process can be 
automated.

Session TS02E had volunteered 
geographic information 
(crowdsourcing) as its theme. Gkelli 
et al (TS02E) review the potential for 
using 3D modelling algorithms and 
crowdsourcing for 3D cadastre. The 
conclusion is positive (and arguably 
optimistic), that crowdsourcing 
could work provided the 
crowdsourcers are suitably trained.

The National Land Survey of 
Finland has been trialling the use 
of crowdsourced data for updating 
its national topographic database. 
Laakso el al (TS02E) describe 
development of a pilot, which has 
not yet been implemented. The 
focus will be hiking trails but the 
consequences of getting these 
wrong could be serious and there 

are still questions as to how the 
data will be validated.

UAVS
A paper by Gottwald et al in TS02C 
starts with the chilling thought that 
land mines kill approximately ten 
people per day. But research is 
underway to use a combination 
of sensors on UAVs to detect 
them. “Humanitarian Demining 
- UAV-Based Detection of Land 
Mines” updates the research, 
which involves a combination of 
photogrammetry, SAR and GPR 
sensing but is particularly dependent 
upon accurate positioning. This is 
a truly fascinating article and 
there will no doubt other spin-off 
applications.

Hong et al (TS04A) describe a 
means of classifying dead trees from 
photography fl own using a UAV. 
The concern the spread of pests 

and diseases present in dead trees, 
through the Korean forests. Their 
success rate is 85%.

MISCELLANEA
‘Georef’ is an initiative for a service 
and application development 
platform that employs http URLs of 
place names for geocoding different 
data assets to enable and improve 
combinations of spatial data and 
any other data using linked data 
technology. Quite a mouthful, which 
neatly sums up the complexities of 
linked data. This a Finnish initiative 
described by Tiainan (TS02E) 
and not for the faint-hearted 
although, in conjunction with other 
articles, it might shed light or 
even enlightenment on the inner 
mysteries of the subject.

Kenny et al (TS05G) takes a look 
at e-learning for geomatics. He 

sees it as entirely new, but surely 
it is a development of the old 
correspondence courses. He 
identifi es the pros and cons, lists 
issues that can arise and how to 
deal with the fact that geomatics is a 
‘hands-on’ subject. In ISS1B, Paez 
and Rubio compare class teaching 
with “pedagogical technologies” – 
virtualisation tools and aids. Initial 
results suggest 15% improvement 
when teaching technical courses.

Annaert and Schalm (TS05D) 
studied the movement of the 
principal fairway on the River 
Scheldt between Terneuzen 
and Hansweert. The study 
was prompted by unexplained 
movement of navigation channel 
between 1955 and 1964 and was 
carried out by examining historical 
charts with different horizontal 
and vertical reference systems. 
Interesting reading.
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... involves a combination of 
photogrammetry, SAR and GPR 
sensing...
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TSA NEWS

News from The Survey  
Association
In this article we are featuring news from The Survey Association (TSA) 
and this will be followed up by regular columns. The TSA conference was 
held in November and we include a report on this as well as information on 
the government apprentice scheme and a TSA Guidance note on PAS128 
compliant utility survey.

The annual Survey Association 
(TSA) conference was held this 
year at the Steam Museum of The 
Great Western Railway in Swindon, 
an appropriate venue to match 
the theme of ‘On the Right Track’. 
The tone for the day was set by 
Chris Preston of Network Rail by 
emphasising how new technology 
was making railway survey more 
efficient. The railway needs to 
expand and run more trains, this 
means more work for surveyors but 
also more pressure because of less 
access, and more congestion on the 
track. Speakers from Fugro, Severn 
Partnership and Track Access 
spoke about mobile mapping 
systems and workflows designed to 
get ‘boots off the gravel’. Preston 
also spoke of other pressures such 
as the need for vegetation surveys 
using hyperspectral imaging and 
laser scanning.

Key technologies for helping to 
overcome these problems are 
drones and laser scanning. Laser 
scanning gives good detail and high 
accuracy but requires permission 
and hardware to operate, the 
GPS signal can be lost in urban 
corridors and cuttings, and is not 
cost effective for short sections. 
According to Rollo Rigby from 
Severn Partnership, laser scanning 
can only provide 80% of the 
information needed. Drones can 
achieve the required accuracy, see 
the article by Wren in the Nov/Dec 
issue of GW, and do not require 
access to the track although 
keeping the line of sight can be a 
problem. Both drones and laser 
scanning bring their own problems 
which include large volumes of data, 
security and lack of interoperability 
between software packages. 
Surveyors also face the problem 
of lack of geospatial knowledge 
amongst other engineers and 
managers. Network Rail is training 
their own staff to operate drones, 
which may help. Other techniques 
to help which are being explored 
are artificial intelligence, machine 
learning, augmented reality and 
automation, but the future may be 
in geospatial analytics, an argument 
put forward strongly by Preston and 
Alan Barrow from ABA Surveying 
Ltd. TfL has already shown the 
value of this through analysis of the 
their data on journeys.

Barry Gleeson from Network 
Rail and Alan Barrow discussed 
BIM and argued that this was an 
entree for geospatial surveyors 
into infrastructure projects as they 
can provide the data, maintain it, 
and develop standards so that all 
branches of the construction and 
asset management community can 
use the data. Survey4BIM could 
be a key player in developing this 
role. Barrow also pointed out that 
the surveyor’s role in providing 
3D data was under threat from 
the automotive industry who 
are the biggest collectors of 3D 
data relating to traffic. Geospatial 
surveyors must provide information, 
not just data.

GUIDANCE ON SPECIFYING A 
UTILITY SURVEY
A new and definitive guide to 
specifying a PAS 128 compliant 
utility survey, issued by TSA, aims 
to demystify a complex technical 
area and improve communication 
between clients and practitioners. 
The Essential Guide to PAS128 
2014 Utility Detection, Verification 
and Location, and the companion 
Mini Guide, are the first documents 
of their kind to include practical 
advice for clients on using PAS 128 
to prepare the appropriate tender 
documents for their project. Written 
by TSA’s technical committee, with 
input from across the industry, the 
free-to-download guidance also 
provides clarity for professionals 
interpreting PAS 128 to deliver best 
practice utility surveys at the right 
price.

Technical content author and TSA 
Council member, Sam Roberts 
explains the scope of both the 

Essential and Mini Guides and 
who they are aimed at: “The 
Essential Guide goes into depth on 
all the techniques used for utility 
detection, the detail of PAS128, 
as well as health and safety, traffic 
management and training issues. It 
is a substantial reference document 
and a tool for clients to better 
understand what they are buying, 
and therefore to commission a 
survey company with confidence” 
he said.

The accompanying Mini Guide 
is split into sections for ease of 
reference and focuses on the  
areas of difficulty raised by clients. 
The Mini Guide is designed to  
help engineers, architects and 
planners easily understand if 

a quotation is in line with the 
appropriate PAS 128 level in the 
specification, and to be able to ask 
the right questions when comparing 
different proposals.

Sam Roberts concluded, 
“TSA’s new Utility Guidance 
documents seek to address 
the misinterpretation and 
misunderstanding of PAS 128. It 
is important that clients and those 
commissioning utility surveys know 
what they are getting – and what 
they should be getting, if they 
specify a PAS128 utility survey.”

The Essential Guide to PAS128 
2014 Utility Detection, Verification 
and Location, and the Mini Guide 
can be downloaded free of charge 
at www.tsa-uk.org.uk/downloads

APPRENTICESHIPS
On 5 October the government 
announced an update on 

TSA views the geospatial sciences 
apprenticeship at levels 3 and 6… as 
game changers…

Delegates at the TSA Conference
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Barry Gleeson from Network 
Rail and Alan Barrow discussed 
BIM and argued that this was an 
entree for geospatial surveyors 
into infrastructure projects as they 
can provide the data, maintain it, 
and develop standards so that all 
branches of the construction and 
asset management community can 
use the data. Survey4BIM could 
be a key player in developing this 
role. Barrow also pointed out that 
the surveyor’s role in providing 
3D data was under threat from 
the automotive industry who 
are the biggest collectors of 3D 
data relating to traffic. Geospatial 
surveyors must provide information, 
not just data.

GUIDANCE ON SPECIFYING A 
UTILITY SURVEY
A new and definitive guide to 
specifying a PAS 128 compliant 
utility survey, issued by TSA, aims 
to demystify a complex technical 
area and improve communication 
between clients and practitioners. 
The Essential Guide to PAS128 
2014 Utility Detection, Verification 
and Location, and the companion 
Mini Guide, are the first documents 
of their kind to include practical 
advice for clients on using PAS 128 
to prepare the appropriate tender 
documents for their project. Written 
by TSA’s technical committee, with 
input from across the industry, the 
free-to-download guidance also 
provides clarity for professionals 
interpreting PAS 128 to deliver best 
practice utility surveys at the right 
price.

Technical content author and TSA 
Council member, Sam Roberts 
explains the scope of both the 

Essential and Mini Guides and 
who they are aimed at: “The 
Essential Guide goes into depth on 
all the techniques used for utility 
detection, the detail of PAS128, 
as well as health and safety, traffic 
management and training issues. It 
is a substantial reference document 
and a tool for clients to better 
understand what they are buying, 
and therefore to commission a 
survey company with confidence” 
he said.

The accompanying Mini Guide 
is split into sections for ease of 
reference and focuses on the  
areas of difficulty raised by clients. 
The Mini Guide is designed to  
help engineers, architects and 
planners easily understand if 

a quotation is in line with the 
appropriate PAS 128 level in the 
specification, and to be able to ask 
the right questions when comparing 
different proposals.

Sam Roberts concluded, 
“TSA’s new Utility Guidance 
documents seek to address 
the misinterpretation and 
misunderstanding of PAS 128. It 
is important that clients and those 
commissioning utility surveys know 
what they are getting – and what 
they should be getting, if they 
specify a PAS128 utility survey.”

The Essential Guide to PAS128 
2014 Utility Detection, Verification 
and Location, and the Mini Guide 
can be downloaded free of charge 
at www.tsa-uk.org.uk/downloads

APPRENTICESHIPS
On 5 October the government 
announced an update on 

Apprenticeship standards with 
Guidance on the Apprenticeship 
standard for a geospatial mapping 
and science specialist. TSA 
supports the apprenticeship 
scheme and Nick Hampson, Vice-
President of The Survey Association 
commented, “TSA, following its 
investment in The Survey School in 
Worcester, is committed to raising 
educational and training standards 
in the profession and a crucial part 
of our vision is for a government-
recognised geospatial sciences 
apprenticeship that will enhance 
the ongoing STEM activities growth 
agenda. As we head towards the 
final set-up and delivery of this, 
TSA views the geospatial sciences 
apprenticeship at levels 3 and 6, 
together with the recently created 

level 3 diploma in engineering 
surveying, as game changers in 
the drive to create a “grassroots” 
surveying workforce from the 
bottom up.”

The government announcement 
describes the job an apprentice will 
be doing and the skills required of 
them by the construction sector. 
The document, which contains 
detail of requirements, knowledge, 
skills and behaviours can be found 
at www.gov.uk/government/
publications/apprenticeship-
standard-geospatial-mapping-and-
science-specialist

The work of Geospatial Mapping 
and Science Specialists is described 
as interpretation and analysis of 
geospatial data and using leading 
edge digital technology such 
as laser scanning, Geographic 
Information Systems, remote 
sensing and imagery. They provide 

data analysis and advice for 
mapping, satellite navigation 
systems (Satnavs), Global 
Positioning Systems (GPS), 
infrastructure, the identification 
of local, suburban or 
international boundaries, 
military, mining and a wide 
range of other purposes.

The apprenticeship consists  
of a core and options, and 
apprentices are required to select 
one option depending upon their 
job role.

Geospatial Mapping and Science 
Specialists can specialise in:
•	 Geospatial	engineering
•	 Hydrography
•	 Utilities
•	 	Geospatial	surveying	involving	the	

mapping of land, boundaries and 
land registration

The entry requirement for the 
apprenticeship will typically be a 
minimum of three A levels at Grade 
C or higher or their equivalent or a 
relevant Level 3 apprenticeship in 
a construction or property related 
discipline but the final decision is 
that of each employer.

Successful apprentices will gain 
a BSc/BSc (Hons) in a geospatial 
science subject that is accredited 
by the Royal Institution of Chartered 
Surveyors or the Chartered 
Institution of Civil Engineering 
Surveyors. Apprentices without level 
2 English and Maths will need to 
achieve this level prior to taking the 
end-point assessment.

The apprenticeship will provide the 
knowledge, skills and behaviours 
to apply to become Members of 
the Royal Institution of Chartered 
Surveyors or the Chartered 
Institution of Civil Engineering 
Surveyors. This apprenticeship will 
typically be undertaken over five 
years.

??

>

TSA views the geospatial sciences 
apprenticeship at levels 3 and 6… as 
game changers…

TSA Guide to Utility 

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

TX8 3D OFFERS STORAGE TANK 
INSPECTION
The Trimble TX8 3D laser scanner 
now offers storage tank inspectors 
and surveyors a solution to ensure 
an accurate representation of 
their tank assets and to detect 
tilt, differential settlement, and 
deformation by capturing and 
generating high-quality, accurate 
information. This data can then 
be used in Trimble RealWorks 
Advanced-Tank software, to 
increase productivity, reduce costs 
and offer better safety for oil and 
gas companies.

The TX8 3D laser scanner delivers 
the accuracy, point density and 
scanning range oil and gas 
professionals need to reliably 
capture data in demanding work 
environments. Enhanced, extended-

range functionality streamlines the 
traditional two-stage scanning 
workfl ow into a single, faster 
operation to collect more data 
with fewer instrument setups. The 
TX8 also has a new high-quality 
scanning mode that provides data 
accurate to 1mm to support precise 
tank measurement, facilities rework 
and fabrication projects.

NCTech UNVEILS THE FUTURE 
OF LASiris VR
NCTech has announced a plan 
to ship the LASiris VR 3D Reality 
Capture Camera (demonstrated 
at SPAR 3D earlier this year) as 
a Developer Kit fi rst. The camera 
has the capability to capture and 
colourise point clouds with hi-def 
imagery, enabling users to produce 
immersive walkthroughs and virtual 
tours of real-world places.

Though the Developer Kit is not 
representative of the fi nal product, 
the company promises to deliver 
the baseline level performance 
required for acceptability testing 
in application areas of interest, 
whether that’s proving its accuracy 
against an existing solution or data 
processing workfl ow, or using 
LASiris VR in completely new 
applications where current products 
are not viable.

The company plans to provide 
the Developer Kit specifi cations, 

LEICA ANNOUNCES P50 LASER SCANNER
Leica 
Geosystems 
has announced 
the Leica 
ScanStation 
P50, the 
fastest and 

safest long-range 3D laser scanner, as the newest 
member of the 3D terrestrial laser scanner P-Series.

The P50 combines all the features of the P40 plus 
a longer-range scanning capability of more than 1 
kilometre. Adding this feature enables professionals 
to capture 3D scans at great distances with angular 
accuracy paired with low range noise and survey-
grade dual-axis compensation.

The ScanStation P50 enables companies to scan 
what was previously unreachable such as big 
mine pits, long bridges, dams and skyscrapers. 
This also allows users to scan any tall and/or wide 
infrastructure or dangerous sites from a remote and 
safe position. The P50 provides the highest quality 
3D data and High-Dynamic Range (HDR) imaging 
at a scan rate of up to 1 mio points per second and 
ranges of more than 1 kilometre.

IN BRIEF

Carlson has released the Precision 3D Topo 2018 software 
package featuring enhanced visual photographic background, point 
cloud loading and editing, and polyline best fi t alignment.

My Sky Technologies are developing two counter-defence UAVs 
for Australia. The fi rst is a compact counter UAV drone with metal 
rotors that can bring down other drones. The second is designed to 
provide fast battlefi eld assessments.

Landmark Solutions has completed the upgrade for Natural 
England’s MAGIC website. The interactive service generates over 
ten million maps every month, using over 300 data layers, and 
provides free access to over 2,500 users every day.

sample data, and images, as well 
as its pricing before the end of the 
year. Users that get the Developer 
Kit version will have a trade-in 
opportunity to upgrade to the fi nal 
release. As for specs, it features 
a 120MP HDR Image Resolution 
camera with a 360° by 300° FOV, 
and 100m Precision Lasers that 
gather 300,000 points per second.

MICRODRONES LAUNCHES 
DRONE TO DETECT GAS
Microdrones has announced the 
release of a professional aerial 
methane detection solution, the 
mdTector1000 CH4. The solution 
has a Pergam gas sensor, mounted 
and integrated with the UAV. In real 
time, you will be able to see aerial 
shots of what you are detecting with 
the laser sensor and you can easily 
navigate terrain that’s too dangerous 
for traditional foot crews.

“A fully integrated aerial methane 
inspection package opens a new 
door for us into the gas industry. For 
our Trimble dealers, the expansion 
creates even more customers 
globally.” said Microdrones 
President, Vivien Heriard-Dubreuil.

The mdCockpit Android app is a 
part of the package, allowing you 
to maintain visualisation in-fl ight. A 
special mdTector app allows you to 
visualise and present all post-fl ight 
data on one map.

34_productsservices.indd   34 09-01-18   12:15



January / February 2018 35

CLASSIFIED

>

Want to advertise with us? Call +44 (0)1438 352617 
or email sharon.robson@geomares.co.uk

Next issue: March/April 2018          Copy date: 19 February 2018

ADVERTISERS’ INDEX
Geo Business p. 04

Korec Inside front cover

Leica Geosystems p. 26

Riegl p. 31

SCCS p. 08

Survey Review p. 35

Topcon Back cover

Available to purchase from:
www.visual-ize.co.uk

www.sccssurvey.co.uk
www.sisirl.com

Wren-a-Guard
Tripod Lock & Alarm

Secure expensive Total Stations, GPS
Antennas and other tripod mounted

instruments from the growing risk of theft

Combination padlocks secure instrument•
120db motion sensitive Xena XX6 alarm•

Stops tripod legs being folded•

35_classifieds.indd   35 09-01-18   12:16



GEOPOSITIONING SOLUTIONS
 topconpositioning.co.uk

INTRODUCING

AERIAL MAPPING

IMAGING FALCON 8 SIRIUS PRO MAGNET

© 2017 Topcon Positioning Group

THE MOST ADVANCED DATA-COLLECTION TECHNOLOGY
High accuracy aerial mapping using time-saving GNSS RTK. For inspection

and monitoring or survey and mapping applications.

Topcon Great Britain Ltd.  ·  Phone: 0845 450 4300


	01
	02
	03
	04
	05
	06-07
	08
	09
	10-11
	12-13
	14
	15
	16-19
	20-21
	22-23
	24-25
	26
	27
	28-31
	32-33
	34
	35
	36

