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Black boxes, global opportunities and ethics

Surveying is dead easy isn’t it? Of course it is,  
we did all that trigonometry stuff at school for 
GCSE. With that fantastic new Topocorp Trigo 
measurer we’ve just bought we can survey 
anything. Lovely job!

This has become a repeated worry for survey firms: 
the rise of cheap blackbox technology that encourages 
unqualified users to get started in survey. It’s only 
when our new user runs into surveys that don’t 
close and discovers things like scale factor, control 
or orthomosaics, that suddenly they need a bit more 
than GCSE Maths. A bit like Brexit in a way: easy to 
vote leave, rather more complicated to disentangle the 
complexity of rules and regulations for trade let alone 
projects planned or half way through.
Fortunately for would-be surveyors, there are a range of 
courses available from The Survey Association’s Survey 
School at Worcester. There’s even an apprenticeship 
scheme starting soon, which could lead after six or 
more years to full membership of RICS. This is excellent 
news for our industry. More details of this and the 
construction industry’s CSCS card scheme, which 
you’ll need if you’re planning a site visit any time soon, 
can be found from page 28.

GLOBAL OPPORTUNITIES
This issue of GW will be distributed at GEO Business (23 
& 24 May); it has plenty for most geomatics practitioners 
beginning with a report on the World Bank’s Land & 
Poverty conference – a real insight for surveyors. James 
Kavanagh has done an outstanding job on referencing 
and introducing the most relevant papers. Land transfer, 
acquisitions, geospatial information, new technology, 
land valuation, taxation, affordable housing, mining 
and mineral rights, gender issues and indigenous 
people’s land rights and much more. RICS clearly sees 
opportunities around the globe where geomatics skills 
can make a real difference (begins page 13).

We also examine aspects of BIM: how Bentley is 
migrating to the cloud and the gap between the data 
requirements of facilities managers and a BIM as 
prepared by the design and construction team. How do 
you geo-reference objects like, desks, printers, desktop 
PCs etc. planned for a room?

Another complex challenge is how to measure and 
record economically how close to specification 

tolerances a flat surface is. An 
adaptation of existing technology to 
measure and record the levelness of 
cast floors is proposed by Belgian 
company Reduct in association with 
Tower Surveys (page 33).

Light detection and ranging continues 
to evolve and we look at the 
advantages that single photon Lidar 
brings to airborne scanning. Denser 
point clouds and faster capture rates 
are possible but at what point will 
SPL become a viable alternative to 
linear-mode systems? Turn to page 
31.

THE ETHICAL CHALLENGE
Is it possible under all circumstances for a surveyor to 
act with integrity when work goes to the lowest bidder? 
Richard Groom examines the boundary between 
unethical and criminal behaviour and just when should 
you be prepared to walk away. The problems identified 
are all around us. I recently decided to change my 
broadband provider. Instantly the existing provider was 
offering all sorts of inducements for me to stay. The 
days when customers were rewarded for loyalty with 
better prices than the newby seem to have gone. How 
many times when shopping for an insurance quote 
have you been asked, ‘How much have you been 
quoted?’ Is this ethical? Shouldn’t they be quoting you 
honestly at their best possible price based on the risks? 
If tenderers for major projects were allowed to do this it 
would become a chaotic race to the bottom and could 
leave clients picking up the bill from failed contractors.

Finally, do not miss GEO Business. Our review on 
pages 22-27 gives just an aroma of 
what’s in store. It promises to be even 
better than previous events. Look 
forward to seeing you in London on 
23 or 24 May.

EDITORIAL   By STEPHEN BOOTH

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments 

and editorial contributions by e-mail:

editor@geomares.co.uk

or by post:

Geomatics World

Geomares Publishing UK Ltd

Unit 2A Mindenhall Court

High Street, Stevenage

Herts, SG1 3BG, United Kingdom

Stephen Booth, editor of Geomatics 

World.

Stephen Booth, Editor
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TOWARDS AUTONOMY
Sean Higgins writing in the Spar3D newsletter, 
highlights the work of Exyn Technologies. The 
company is a spin-off of the GRASP Laboratory 
at the University of Pennsylvania, which is creating 
drone platforms that do not rely on human control 
or GPS information. Their technology is built 
upon the fusion of multiple redundant sensors, 
mapping for obstacle avoidance, and autonomous 
flight planning. Their YouTube video, see https://
exyntechnologies.com/, demonstrates the 
advances they have made in autonomous sense-
and-avoid technology. http://www.spar3d.com/

EDMODNET AWARDS
The European Marine Observation 
and Data Network (EMODnet) 
Phase 3 High Resolution Seabed 
Mapping Project has been 
awarded to a consortium headed 
by the French Hydrographic Office 
(SHOM) and Dutch company, Maris 
BV, with OceanWise providing all 
UK inputs as a full partner.

The EMODnet data infrastructure 
is being delivered in three major 
phases and includes seven 
themes. Development of the 
EMODnet Bathymetry Portal was 
started during Phase 1 (2009 - 
2012) and was enhanced during 
Phase 2 (2013 - 2016). During 
Phase 3 (2017 - 2020), the portal is 
being further developed, together 
with the six other EMODnet 
sub-portals, towards delivering 
an operational service with full 
coverage of all European sea-
basins and a wider selection of 
parameters and higher resolution 
data products. OceanWise is 
responsible for creating the UK 
high-resolution seabed map 
utilising hydrographic survey 

data acquired under the Civil 
Hydrography Programme and other 
publicly available survey data.

OCCIPITAL AND INUITIVE
COLLABORATE
Occipital, Inc. and Inuitive Ltd 
are to collaborate in developing 
hardware and software that brings 
room-scale sensing and SLAM 
(simultaneous localization and 
mapping) to next generation mixed 
reality, augmented reality and 
virtual reality (MR/AR/VR) headsets 
and robotics. The joint offering is 
expected to enable manufacturers 
of headsets as well as home and 
industrial robots to easily integrate 
efficient, low-latency 3D sensing 
and SLAM into their products.

SKANSKA TRIALS SMART 
HELMETS
Skanska is the first UK contractor 
to become part of DAQRI’s early 
adopter programme, building on 
a relationship between the tow 
companies. The DAQRI Smart 
Helmet is wearable Augmented 
Reality (AR) technology, meaning it 
provides additional and intelligent 
information about the world around 
you, directly in your field of view.

INFERRING SEWER RUNS
Northumbrian Water (NWL) 
assumed responsibility for an 
estimated 13,500km of private 
drains and sewers when the law 
changed to transfer ownership 
from property owners to local water 
companies. However, only 5% of 
the inherited network was mapped. 
1Spatial proposed an approach 
built on its 1Integrate solution. 
Working with subject-matter 
experts at Northumbrian Water, the 
team developed a series of rules to 
infer the missing information, based 
on the limited records available and 
the expertise of staff. The water 
company estimates that using a 
traditional surveying process would 
have cost £10 million in the first five 
years compared with £1.25 million 
for the 1Spatial solution, saving 
both time and money.

THINK DEEP
Think Deep UK (TDUK) is a group 
which is looking at the exploitation 
of underground space. Launched 
in February, five subjects have 
been agreed for ‘white paper 
workshops’, starting in the 
summer. Future infrastructure; 
Three-dimensional spatial planning 
strategy; Safeguarding abandoned 
underground spaces / reuse 
and Underground resources & 
resilience. For further information 
visit www.tduk.org

LIDAR FOR IRELAND
Working on behalf of the Geological 
Survey of Ireland (GSI) and state 
forestry company Coillte, Bluesky 
is capturing 185,000 hectares 
of high resolution LiDAR data in 
Ireland. The data will be used 
to inform various protection 
schemes for clean drinking 
water, Ireland’s adoption of the 
EU Water Framework Directive 
and to improve knowledge of the 
composition of Ireland’s state 
owned forests.

REDUNDANCY AT OS
Ordnance Survey GB has 
announced a restructuring 
programme which is likely to result 
in about 70 people leaving the 
organisation. The announcement 
forms part of a new business 
strategy which will see OS creating 
three distinct units: Consumer 
(leisure users), OS Ventures 
(competitive opportunities) and 
OSGB (serving the core needs of 
Government and Partners).

The strategy will focus on delivering 
OS’s vision to be “the world’s most 
inspiring and trusted geospatial 
partner”. To realise the vision 
and deliver the strategy OS will 
be concentrating on two critical 
areas. Firstly, moving from being 
functionally organised to being 
structured to match customer 
groups – so being closer and 
more responsive to customers. OS 
believes that this will enable it to 
grow in a complex, competitive, 

and changing landscape. Secondly, 
OS will continue to meet its 
ongoing financial commitments 
delivering annual efficiencies  
and savings. The process will take 
until the end of May with the new 
units being launched from 1st 
June. 

CHERISH PROJECT FOR 
BLUESKY
The Royal Commission on the 
Ancient and Historical Monuments 
of Wales (RCAHMW) has 
commissioned Bluesky to capture 
LiDAR of six coastal locations 
in the Irish Sea. The five-year 
CHERISH project, funded through 
the EU’s Ireland-Wales programme, 
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MAPACTION IN MADAGASCAR & PERU
In March, Madagascar was hit by the strongest 
cyclone in thirteen years, with wind speeds of up 
to 185 mph. At the request of the UN Disaster 
Assessment and Coordination team, MapAction 
deployed a team of two volunteers to the capital, 
Antananarivo, to help coordinate the response. The 
emergency mapping charity previously deployed 
to Madagascar in response to fl oods caused by 
Tropical Storm Irina in 2012.

Meanwhile, intense rains have caused widespread 
fl oods and landslides in Peru, reportedly affecting 
more than half the country. MapAction has 
deployed a team to Lima to support the UN 
Disaster Assessment and Coordination team in 
creating an overview of affected areas and priority 
needs. For more, visit www.mapaction.org

THINK DEEP
Think Deep UK (TDUK) is a group 
which is looking at the exploitation 
of underground space. Launched 
in February, fi ve subjects have 
been agreed for ‘white paper 
workshops’, starting in the 
summer. Future infrastructure; 
Three-dimensional spatial planning 
strategy; Safeguarding abandoned 
underground spaces / reuse 
and Underground resources & 
resilience. For further information 
visit www.tduk.org

LIDAR FOR IRELAND
Working on behalf of the Geological 
Survey of Ireland (GSI) and state 
forestry company Coillte, Bluesky 
is capturing 185,000 hectares 
of high resolution LiDAR data in 
Ireland. The data will be used 
to inform various protection 
schemes for clean drinking 
water, Ireland’s adoption of the 
EU Water Framework Directive 
and to improve knowledge of the 
composition of Ireland’s state 
owned forests.

REDUNDANCY AT OS
Ordnance Survey GB has 
announced a restructuring 
programme which is likely to result 
in about 70 people leaving the 
organisation. The announcement 
forms part of a new business 
strategy which will see OS creating 
three distinct units: Consumer 
(leisure users), OS Ventures 
(competitive opportunities) and 
OSGB (serving the core needs of 
Government and Partners).

The strategy will focus on delivering 
OS’s vision to be “the world’s most 
inspiring and trusted geospatial 
partner”. To realise the vision 
and deliver the strategy OS will 
be concentrating on two critical 
areas. Firstly, moving from being 
functionally organised to being 
structured to match customer 
groups – so being closer and 
more responsive to customers. OS 
believes that this will enable it to 
grow in a complex, competitive, 

and changing landscape. Secondly, 
OS will continue to meet its 
ongoing fi nancial commitments 
delivering annual effi ciencies 
and savings. The process will take 
until the end of May with the new 
units being launched from 1st 
June. 

CHERISH PROJECT FOR 
BLUESKY
The Royal Commission on the 
Ancient and Historical Monuments 
of Wales (RCAHMW) has 
commissioned Bluesky to capture 
LiDAR of six coastal locations 
in the Irish Sea. The fi ve-year 
CHERISH project, funded through 
the EU’s Ireland-Wales programme, 

will analyse coastal and island 
archaeology and maritime heritage 
sites most affected by climate 
change, coastal erosion, storms 
and rising sea levels.

VISUALISING BIG DATA
A consortium led by Skanska 
with 3D Repo, BRE, UNIT9 and 
CartoConsult has been awarded 
£680,000 by Innovate UK to collate 
and visualise infrastructure and 
community data, supporting more 
effi cient project delivery. “VISUALISE 
will utilise a cloud based Software-
as-a-Service environment to accept 
data from multiple sources, bringing 
together the previously disparate 
fi elds of BIM, GIS and asset 

management, ” commented Dr 
Jozef Dobos, CEO of 3D Repo. “By 
working in partnership with other 
specialists, such as Skanska, BRE, 
UNIT9 and CartoConsult, and with 
funding from Innovate UK, we can 
develop, assess and commercialise 
a unique collaborative solution that 
aligns with the requirements of the 
major players in the infrastructure. . 
. sectors.”

HYDRO CERTIFICATION 
SCHEME
The Association of Canada Lands 
Surveyors (ACLS) has developed a 
certifi cation model for hydrographers 
and offshore surveyors which was 
offi cially recognised last year by the 

IN BRIEF

Sentinel 2B was launched on 7th March and, paired with 
Sentinel 2A, users can look ahead to mapping global land 
cover at 10-metre resolution. This information is important for 
understanding changes in land use, modelling climate change 
extent and impacts, conserving biodiversity and managing 
natural resources.

1Spatial has automated map generalisation for the participating 
members of AdV, the committee that coordinates surveying and 
mapping in Germany, reducing the production cycle from fi ve to 
three years, using a “context-aware” solution.

Malcolm Hughes, part of the Ogilvie Group, has purchased 
Subscan Technology and integrated it into their business 
as - PAS128 Utility Mapping. SubScan Technolgy is not to be 
confused with similarly named SubScan UDS of Leeds.

Bluesky International is expanding its business into 
North America following the acquisition of Col-East Inc, a 
Massachusetts based aerial survey company. Col-East has 
been mapping the Northeast United States for 65 years and will 
continue as Col-East International Ltd, forming the US arm of 
Bluesky.

Following the retirement of Nigel Cox, Ogilvie Group has 
purchased Capital Surveys Ltd of London Colney, Hertfordshire. 
The business will be absorbed into Longdin and Browning and 
Nigel will provide consultancy services.

Excitech, working in partnership with Lloyd’s Register, has 
developed a Level 2 BIM Accreditation process. This certifi es 
organisations involved in the design and construction process 
as “BIM ready”.

An extract from MapAction map: Madagascar: Cyclone Enawo 

– Current number of displaced people (as of 15 Mar 2017)
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IHO/FIG/ICA International Board 
of Standards and Competence 
for Hydrographic Surveyors and 
Nautical Cartographers (IBSC) and 
is now ready to receive applications. 
The ACLS programme has two 
levels of certification for project 
leaders and managers and for 
technologists. For information visit 
www.acls-aatc.ca

PAS 256 PUBLISHED
PAS 256, Buried assets. Capturing, 
recording, maintaining and sharing 
of location information and data 
Code of Practice has been 
published and is now available to 
purchase via the BSI Shop. This 
PAS provides recommendations 
for capturing, recording and 
maintaining information about these 
assets, as well as the timely sharing 
of this information in a commercially-
sensitive and security-minded way.

FOUR NEW PARTNERS FOR 
GEO
As the organisation moves into 
its second decade, four new 
participating organisations have 
joined the intergovernmental Group 
on Earth Observations (GEO). These 
are Conservation International, 
Earthmind, Global Open Data for 
Agriculture and Nutrition and the 
United Nations Children’s Fund. GEO 
is a partnership of governments and 
organizations to take decisions and 
actions for the benefit of humankind 
are informed by coordinated, 
comprehensive and sustained 
Earth observations. GEO member 
governments include 104 nations 
and the European Commission, and 
110 participating organizations.

OS SCHEMA 9
Ordnance Survey GB is rolling out 
version 9 of the OS MasterMap 
Topography Layer data schema 
and upgrading its fulfilment system. 
To ensure that file sizes remain 
manageable, the enhancements 
are being phased in over six 
releases, starting in summer 2017. 
OS advises customers to check 
with their software supplier that the 

version of the software they are 
running supports schema 9.

OS is adding 76 new descriptive 
terms to MasterMap, such as 
cattle grid, cave and crane. 
Structure becomes a descriptive 
group attribute in Schema 9. This 
means real-world features such as 
chimneys, footbridges and tanks are 
individually identified. The upgrade 
also identifies ‘agricultural land’ and 
has additional foreshore and land-fill 
descriptive term attributes.

DRONE2MAP
Esri has announced that version 
1.1 of its photogrammetry software 
Drone2Map is now available for 
download. The software claims to 
address the survey market as well 
as those who need only to visualise 
their aerial photography data in 
3D. This update includes volume 
calculation and enhanced options 
for importing ground control points.

GEOXPHERE AND SKYLINE 
COLLABORATE
GeoXphere and Skyline have 
signed a partnership agreement 
around the availability and quality of 
3D city models. “This collaboration 

has huge potential for the way 3D 
data is produced and consumed”, 
said Chris Mewse (MD of 
GeoXphere). Skyline’s PhotoMesh 
“means our partners can take 
XCAM data and deliver impressive 
3D products quickly and with 
unprecedented quality”.

Instead of creating building 
models using traditional LOD 
(Level of Detail) iterations or stereo 
photography, PhotoMesh uses 
image pixel matching and edge 
detection to accurately render a 
point cloud of the environment. It 
then accurately drapes the imagery 
over the point cloud to create the 
3D representation of the scene. 
This can then be exported in a 
variety of formats including 3DML, 
ESRI I3S, Cesium tiles and OBJ.

BENTLEY REALITY  
MODELLING FOR TOPCON
Topcon has announced that 
ContextCapture will be bundled 
with Falcon 8 and Sirius Basic/
Pro systems. The software 
allows operators to process data 
from the UAVs into textured 3D 
reality meshes, point clouds and 
orthophotos.

IRISH MAPSHOP
Bluesky has launched a new online Mapshop for Ireland offering aerial photography, colour 
infrared data and digital height models. The Ireland Mapshop allows visitors to define their 
areas of interest with polygon drawing and editing tools, allowing users to purchase only the 
exact data they require.

06-07-09_news.indd   9 25-04-17   15:54
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New Zealand is in the news again but where’s 
Cambridge gone?

Surveyors I’ve spoken to 
over the last month all seem 
busy. But no one can be sure 
how long the economic cycle 
is going to last so if you’re 
thinking of moving on or 
retiring, now might just be a 
good time to sell the business. 
In the meantime, as you 
can see from the pic below 
I am still attending the odd 
charity gig. The gentleman 
accompanying me is John 
Altman, aka Nasty Nick from 
the soap EastEnders.

CONTINENTAL CONTENDER
An intriguing story on the BBC’s website. Some 
geophysicists are arguing that as New Zealand is part 
of a vast submerged continent it should therefore be 
considered the world’s eighth continent. While this is of 
primary interest to geologists, it could have interesting 
aspects for lawyers and the UN Convention of the Law 
on the Sea, which defines mineral and prospecting 
rights to the edge of the continental shelf.

NEWS FOR FRISBEE BELIEVERS
Not many companies in the geospatial field enter in 
to the fun around April 1st. But US company Blue 

Marble which specialises in geodetical transformations 
did. Their press release about support in the latest 
version of their Geographic Calculator for Flat Earth 
surveys says it “will now allow flat earth geodesists to 
perform the same accurate coordinate conversions 
and transformations that have traditionally been 
only available to their spherical counterparts”. They 
continue, “the flat earth approach to planetary 
geomatics is based on the age-old idea that the planet 
is not, as conventionally assumed, a pseudo-spheroid, 
but is instead, a pseudo-disk. This realization has taken 
the geodetic world by storm as it significantly simplifies 
the management of location-based data.”

They conclude “Working with flat earth-based 
coordinate systems eliminates the need for projection 
and the inevitable distortion and inaccuracy that this 
process entails. Any Cartesian system can be quickly 
and easily applied anywhere on the surface of the 
planet without the need for artificial flattening. So, for 
instance, it is now feasible for New Zealand to borrow 
the British National Grid when it needs it.

I just love it; I never did have time for scale factor and 
all that spherical nonsense!

MOTORING NEWS
I liked the view of Garel Rhys, professor of motor 
industry economics at Cardiff Business School on the 
proposed merger of Peugeot and General Motors. 
“Two drowning men do not make a swimmer.” I can 
think of several other mergers that looked very much 
like that. If Peugeot had merged with Renault it would 
have Pernod.

CAMBRIDGE IN WHERE?
Ordnance Survey GB has long hosted a conference of 
leaders and senior mappers. Known as the Cambridge 
Conference since the days of Empire, it always took 
place in the relaxed surroundings of a Cambridge 
college with the Cam flowing gently by. Alas this year 
it is to be in. . . Oxford! Watch out delegates, don’t get 
confused: Isis in Oxford really is the name of the River 
Thames and not a terrorist organisation.

MISCELLANY
For all you rock ‘n’ rollers, I have a flyer from 
Luton advertising a night with “Phil Haley and His 
Comments”. A talkative Mr Haley indeed.

UNDERCURRENTS BY MALCOLM DRAPER

The editor tells me he’s reading a biography of John 
Ogilby, the renowned 17th century mapmaker who 
enjoyed many other careers before making route 
maps, one of which involved dancing, organising plays 
and masques and came with the title of Master of the 
Revels. I’m always up for revels. I think that job would 
have suited me perfectly!

Did you follow the story of the rogue apostrophe 
changer? BBC Radio made a brilliant programme 
about this guy from Bristol who goes around at the 
dead of night adding or removing errant apostrophes 
from shop and business signs. He’s even developed a 
long-reach device for placing or removing the offending 
mark. Fantastic, I just love eccentrics and pedants.

Talking of eccentricities, here’s something to conjure:

Now here’s a pair of headphones that will surely sound good. 

READ AND READ AGAIN
I love those newspaper headlines that go wrong, the 
ones where there’s no knowledgeable or worldly editor 
to exercise their pen. I remember one from the 1960s 
from a local paper that said “Two battered in fish & chip 
shop”. Here are some more:
“17 Remain Dead in Morgue Shooting Spree”
“Homicide victims rarely talk to police”
“Hospitals resort to hiring doctors”
“Marijuana issue sent to a joint committee”
“Statistics show that teen pregnancy drops off 
significantly after age 25”
“Total Lunar Eclipse will be broadcast live on public 
radio” (worked for Archie Andrews and ventriloquist 
Peter Brough in the 1950s radio show).

NEW SLOGANS FOR FLYERS
I can’t resist continuing the fun around United Airlines 
and their awful treatment of passengers. Here are some 
new straplines from the marketing gurus.

“Come for the seating, stay for the beating”
“United Airlines. Putting the hospital in hospitality”

UNDERCURRENTS

Malcolm Draper, Owner of Rentalength
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New Zealand is in the news again but where’s 
Cambridge gone?

Marble which specialises in geodetical transformations 
did. Their press release about support in the latest 
version of their Geographic Calculator for Flat Earth 
surveys says it “will now allow flat earth geodesists to 
perform the same accurate coordinate conversions 
and transformations that have traditionally been 
only available to their spherical counterparts”. They 
continue, “the flat earth approach to planetary 
geomatics is based on the age-old idea that the planet 
is not, as conventionally assumed, a pseudo-spheroid, 
but is instead, a pseudo-disk. This realization has taken 
the geodetic world by storm as it significantly simplifies 
the management of location-based data.”

They conclude “Working with flat earth-based 
coordinate systems eliminates the need for projection 
and the inevitable distortion and inaccuracy that this 
process entails. Any Cartesian system can be quickly 
and easily applied anywhere on the surface of the 
planet without the need for artificial flattening. So, for 
instance, it is now feasible for New Zealand to borrow 
the British National Grid when it needs it.

I just love it; I never did have time for scale factor and 
all that spherical nonsense!

MOTORING NEWS
I liked the view of Garel Rhys, professor of motor 
industry economics at Cardiff Business School on the 
proposed merger of Peugeot and General Motors. 
“Two drowning men do not make a swimmer.” I can 
think of several other mergers that looked very much 
like that. If Peugeot had merged with Renault it would 
have Pernod.

CAMBRIDGE IN WHERE?
Ordnance Survey GB has long hosted a conference of 
leaders and senior mappers. Known as the Cambridge 
Conference since the days of Empire, it always took 
place in the relaxed surroundings of a Cambridge 
college with the Cam flowing gently by. Alas this year 
it is to be in. . . Oxford! Watch out delegates, don’t get 
confused: Isis in Oxford really is the name of the River 
Thames and not a terrorist organisation.

MISCELLANY
For all you rock ‘n’ rollers, I have a flyer from 
Luton advertising a night with “Phil Haley and His 
Comments”. A talkative Mr Haley indeed.

>

UNDERCURRENTS BY MALCOLM DRAPER

The editor tells me he’s reading a biography of John 
Ogilby, the renowned 17th century mapmaker who 
enjoyed many other careers before making route 
maps, one of which involved dancing, organising plays 
and masques and came with the title of Master of the 
Revels. I’m always up for revels. I think that job would 
have suited me perfectly!

Did you follow the story of the rogue apostrophe 
changer? BBC Radio made a brilliant programme 
about this guy from Bristol who goes around at the 
dead of night adding or removing errant apostrophes 
from shop and business signs. He’s even developed a 
long-reach device for placing or removing the offending 
mark. Fantastic, I just love eccentrics and pedants.

Talking of eccentricities, here’s something to conjure:

Now here’s a pair of headphones that will surely sound good. 

READ AND READ AGAIN
I love those newspaper headlines that go wrong, the 
ones where there’s no knowledgeable or worldly editor 
to exercise their pen. I remember one from the 1960s 
from a local paper that said “Two battered in fish & chip 
shop”. Here are some more:
“17 Remain Dead in Morgue Shooting Spree”
“Homicide victims rarely talk to police”
“Hospitals resort to hiring doctors”
“Marijuana issue sent to a joint committee”
“Statistics show that teen pregnancy drops off 
significantly after age 25”
“Total Lunar Eclipse will be broadcast live on public 
radio” (worked for Archie Andrews and ventriloquist 
Peter Brough in the 1950s radio show).

NEW SLOGANS FOR FLYERS
I can’t resist continuing the fun around United Airlines 
and their awful treatment of passengers. Here are some 
new straplines from the marketing gurus.

“Come for the seating, stay for the beating”
“United Airlines. Putting the hospital in hospitality”

“Our prices are unbeatable. But not our customers”
“Board as doctors, leave as patients”
“Early boarding, late boarding, water boarding, all the 
same to us”
“We can’t beat our competition, but we can beat you”
“You are now free to be thrown around the cabin”

In the meantime, footage has been revealed of a 
passenger screaming and struggling as airline staff 
drag him into a seat on a Ryanair flight.

Undercurrents is delighted to reveal that road 
construction was already at an advanced stage in 
some parts of Africa in 1970s. Our thanks to Malcolm 
Anderson for this unusual vertical gradient road sign. 
Perhaps it could be adopted in the UK as a warning of 
potholes.

The challenge of a vertical road.

EMPLOYEE EVALUATIONS
In many companies this is the time of year for 
appraisals. We’ve covered this before but they’re 
always worth a revisit. Here are some quotes allegedly 
taken from employee performance evaluations.

“Since my last report, this employee has reached rock 
bottom and has started to dig.”
“I would not allow this employee to breed.” 
“Works well when under constant supervision and 
cornered like a rat in a trap.”
“He sets low personal standards and then consistently 
fails to achieve them”.
“He’s got a full 6-pack, but lacks the plastic thing to 
hold it all together.” 
“A gross ignoramus - 144 times worse than an ordinary 
ignoramus.” 
“If he were any more stupid, he’d have to be watered 
twice a week”. 
“It’s hard to believe he beat 1,000,000 other sperm”.

UNDERCURRENTS
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>>

Gordon Johnston, Chair of the RICS 

Geomatics Professional Group. Gordon 

welcomes your comments and thoughts 

so please email to the following address  

geochair.rics@gmail.com

Technology is often accused of being a disrupter
- it can also be an enabler

In Sweden, the land title 
organisation, Lantmäteriet 
is piloting the use of the 
innovative financial technology 
Blockchain, best known as the 
enabling technology behind the 
virtual currency bitcoin where 
each transaction is recorded 
with Blockchain in an ever-
growing string of code. Once a 
transaction has been entered 
into the digital ledger it cannot 
be edited. For Lantmäteriet, there 
is potential in removing some 
steps and traditional manual 
processes in a transaction 
resulting in automation.

Blockchain creates trust through how it handles digital 
originals, verifies the legal processes and provides 
transparency. It is estimated this could result in 
savings of some £70 per annum in Sweden with less 
paperwork and faster transactions. The challenges, 
as many data-centric businesses will appreciate, 
are that digitizing legacy paper records comes with 
its own complications. The Swedish system could 
be operational as early as 2019. In the UK, the Law 
Commission is reviewing the Land Registration Act 
2002 and will report in late 2017.

So technology isn’t always restricted in use, slow in 
adoption, or a cause of disruption. In this edition you 
can follow the use of cloud computing technology. 
Remember that GPS opened up opportunities for 
non-traditional professionals. The introduction and 
increasing use of drones, has prompted reaction from 
authorities worried about their increasing commercial 
use. Recent mandated registration in the US (those 
weighing between 0.55 lb and 55 lbs) resulted in over 
600,000 people signing up. Regulating their use may 
be necessary but we can adopt and benefit from 
drones in generating new datasets, new products and 
new clients. The outcome of the UK government’s 
recently closed consultation on their use will be critical; 
we will provide an update when available.

BEING IN A GOOD PLACE
In the meantime a good place to assess how our 
profession is adapting and using new technology is at 

conferences and exhibitions. There are two important 
ones this May. Firstly GeoBusiness (23 - 24 May 2017) 
at the Business Design Centre, in London, UK. Lots of 
geospatial businesses, organizations and educational 
establishments will be there. If you’re in London, the UK 
or even Europe this is definitely one to get to.

The following week FIG Working Week takes place 
in Helsinki. The Working Week brings together the 
surveying community and various UN bodies to provide 
relevance to the Sustainable Development Goals. This 
is the key event for national bodies and institutions, 
such as RICS, and the wider surveying community to 
develop work on land governance, surveying standards 
for geodetics as well as buildings and how technology 
might impact or support us. It is also a key event for 
young surveyors who will become our future leaders.

For some of us the day job can be quite far removed 
from such events and even the technical topics 
considered may be quite abstract for the majority of 
surveyors. However, FIG represents an important level 
of influence and representation for all surveyors, with 
guidelines and standards for ethics and self regulation, 
whilst also providing technical guidance and assistance 
to the wider community.

OCEAN FOCUS AHEAD
For FIG, a new opportunity presents itself at the UN this 
June. An influential UN Oceans Conference is to take 
place to develop policy and thinking towards achieving the 
Sustainable Goals relating to the oceans and our seas.

The theme of encouraging students and the younger 
generation to get involved and to understand what 
surveyors, cartographers, hydrographic surveyors 
and spatial data, managers and GIS professional do, 
continues and especially through initiatives such as a 
“Class of Your Own” and “Restless Earth” (run by the 
British Cartographic Society). In addition, as I’ve written 
previously, there are new trailblazer apprenticeships on 
their way. 

So it’s a busy and eventful summer ahead in the 
northern hemisphere. A year after the UK’s vote to 
leave the EU many of the implications are unclear but 
we will continue to work towards ensuring a fair and 
equitable outcome for the Surveying and Geomatics 
profession.

GEOMATICS PGB CHAIR By GORDON JOHNSTON
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by JAMES KAVANAGH LAND CONFERENCE

World Bank Land Conference 2017
RICS and ILMS play their ‘Trump’
The dust is now settling on the recent World bank Land & 
Poverty event and what a conference it was! All papers and 
presentations are now available for download on a range of 
land related topics from land transfer, acquisitions, geospatial 
information, new technology, land valuation, taxation, 
affordable housing, mining and mineral rights, gender issues 
and indigenous people’s land rights and much more besides. 
This is the ‘benefit to the public’ ethos writ large.

This event has become the 
highlight of the land professional 
year and this year was expanded 
into Monday and Friday sessions 
effectively becoming a five-day 
event. The conference is multimedia 
(video is available at the URL below) 
and multi lingual; several sessions 
were held in Spanish and French. 
http://www.worldbank.org/en/news/
video/2017/04/11/doing-business-
quality-of-land-administration

With 1500 delegates from across 
the world attending, RICS was 
well represented. We took part in 
several well attended sessions, joint 
lectures with Thomson Reuters, 
roundtables and masterclasses with 
UN Habitat (on our ground-breaking 
RICS Research paper Valuation of 
Unregistered Land). These sessions 
sparked debate, exchanges of 
views and continuing conversation 
during the week.

From the opening keynote on 
‘from pretty pictures to policy 
action’ speakers from the World 
Bank, academia, UN and NGOs 
underlined how important geospatial 
information and technologies 
are to the land administration, 
management and policy sectors. 
Geospatial is a key enabling 
component of everything from 
implementation of the Sustainable 

Development Goals (SDGs), to rapid 
urbanisation, to land management 
and tenure security. I have 
‘sprinkled’ some conference papers 
throughout this report but members 
should make use of the World Bank 
conference online resources for a 
more in-depth look at the sessions.

SUSTAINAbLE DEVELOPMENT 
GOALS
How Geospatial information can 
make the SDGs more actionable: 
Overall framework and specific 
opportunities   
Steven Ramage1, Gregory Scott2

1Group on Earth Observations (GEO), 

France; 2United Nations Statistics Division, 

United States of America

 02-02-Ramage-1214_ppt.pptx 

The conference adopted a range of 
‘Themes’:
•	 Research	on	land	governance	and	
rigorous impact evaluation
•	 Delivering	land	administration	
services at scale
•	 Harnessing	geospatial	data,	
cloud platforms, and other data 
technologies
•	 Land	and	urbanization
•	 Land	for	infrastructure,	
investment, disaster risk reduction
•	 Securing	land	rights	for	equity,	
sustainability, and resilience

This made for a very holistic 
conference framework and 
although geospatial was very visible 
throughout the conference sessions, 
it highlights how important it is 
to view and think of it as within a 

??

>

World Bank economists (far right Klaus Deninger - driving force behind Land conference) discuss Business index on 

the main stage.
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range of close relationships and 
collaboration with other sectors. We 
often over concentrate geospatial 
thinking onto engineering and 
construction processes and 
solutions: this conference helped 
redress that balance with a 
concentration on the ‘other side of 
the house’ with economic, social and 
political geography to the fore. Both 
‘sides’ cross over in the infrastructure 
development sectors for example 
and several sessions focused on 
the important areas of land transfer, 
acquisition, valuation and related 
infrastructure development.

CAPACITy
Capacity is an almost insurmountable 
problem for low/middle income 
nations and several academic 
sessions focused on the need for 
a combined ‘land’ curriculum and 
how to provide the surveyors of 
the future. What really came out 
was the pressing need for a more 
holistic and less over-specialised 
global geospatial profession with an 
emphasis on education for a well-
rounded, generalist land professional.

Towards a Curriculum 
on Responsible Land 
Administration
David Mitchell1, Agnes Mwasumbi2, 
Jean Du Plessis3, Siraj Sait4, 
Grenville Barnes5, Dimo Todorovski6
1RMIT University, Australia; 2Ardhi 

University; 3Global Land Tools Network; 
4University of East London; 5University of 

Florida; 6University of Twente

 02-06-Mitchell-781_paper.pdf 

Curriculum reform in land 
governance education: the 
need for transforming existing 
curricula in Africa
Uchendu Chigbu1, Kwame Tenadu2, 
Agnes Mwasumbi3
1Chair of Land Management, Technical 

University of Munich; 2Licensed Surveyors 

Association of Ghana, Ghana; 3Ardhi 

University,	Dar	es	Salaam,	Tanzania

 02-06-Chigbu-348_paper.pdf 
 02-06-Chigbu-348_ppt.pptx 

FFP AND THE WIDER PICTURE
‘Fit for purpose’ (FFP) is a concept 
that has been on the agenda 
for the last few years and again 
highlights why it’s critical to see 
geospatial within the wider picture of 
governance, policy and economics. 
FFP held several packed sessions 
and a very active and full 
masterclass on the Friday.

Implementing a Fit-For-
Purpose Approach to Land 
Administration in Sub-Sahara 
Africa
Robin McLaren1, Stig Enemark1, 
Oumar Sylla2, Kathrine Kelm3

1FIG; 2GLTN; 3World Bank Group

 13-11-McLaren-1036_paper.pdf 
 13-11-McLaren-1036_ppt.pdf 

Geospatial technologies such as the 
use of drones/UAVs for mass/rapid 
cadastral and land management were 
popular sessions; several strong UAV 
sessions were held and their use is 
particularly good at change detection 
and the identification of illegal or 
unregulated building.

Will Drones Open Up New Ways 
of Mass Registration? How the 
World bank can help clients to 
harness the potential of drones
Joseph Muhlhausen, World Bank, 
United States of America

 07-03-Muhlhausen-1258_ppt.pptx 

bLOCKCHAIN
Will Blockchain Technology 
Revolutionize	Land	Administration?	
This, like much else besides, is 
rapidly evolving with the potential 
to radically re-engineer the 
transparency and security of the 
exchange process of all kinds of 
public and private information.

blockchain – Can This New 
Technology Really Revolutionize 
The Land Registry System? 
Maurice Barbieri2, Jean-Yves Pirlot2, 
Dominik Gassen1,4, Hanns-Jakob 
Pützer3, Raul Radoi4, Nicola Maria 
Hoischen1, Florian Lebourdais5

1Federal Chamber of German Civil Law 

Notaries (BNotK); 2The Council of European 

Geodetic Surveyors (CLGE); 3International 

Notarial Cooperation Commission (CCNI)/ 

(UINL); 4Council of the Notariats of the 

European Union (CNUE); 5Ordre de 

Géomètres-Experts (OGE)

 07-02-Barbieri-500_paper.pdf 
 07-02-Barbieri-500_ppt.pptx 

RICS RAISES PROFILE
Myself, Ben Elder, Tony Mulhall 
(in absentia) and many other 
RICS experts took part and RICS 
Americas really helped support 
our efforts in raising the RICS 
profile within World Bank, UN 
and land sectors. I was especially 
pleased to see the RICS logo take 
pride of place on the supporting 
organisations listing and conference 
holding slide; there are some pretty 
big beasts on that listing and it does 
highlight just how far RICS have 
come in the very important sector of 
Land and in our various relationships 
with the World Bank, UN and other 
agencies.

There is a lot of synergy between 
the International Land Measurement 
Standard (and other collaborative 
standards initiatives) and what 
World Bank are trying to do  
within the Doing Better Business 
http://www.doingbusiness.org/ 
data/exploretopics/registering-
property

James Kavanagh, Ben Elder and RICS Americas staffers Brian and 

Chevon.
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We are hoping to work closely 
with World Bank as they review 
and extend this section of the 
global ranking index. The Doing 
Better Business index is very 
significant and is one of the only real 
economic, governance and societal 
benchmarking formats that exists 
in a global sense for nations (and 
some cities).

The ILMS initiative had a really 
strong conference and as well as 
presentations we also held a special 
session with the standards setting 
committee SSC.

LAND ADMINISTRATION 
STANDARDS
Land Transfer Standards 
– bringing Fit For Purpose 
Concepts To The Land 
Transaction Process 
James Kavanagh, RICS, United 
Kingdom

 LAND CONFERENCE

 05-09-Kavanagh-183_paper.pdf 
 05-09-Kavanagh-183_ppt.pptx 

The ILMS SSC are doing a great job 
on the scoping document and are 
really starting to gain some traction 
with related Land initiatives such as 
UN Habitat Fit for Purpose. 

THE REAL TAKEAWAy
As our American colleagues would 
say the real ‘take away’ from this 
conference was just how important 
it is to see Land in a holistic and 
interconnected manner, from 
mapping to tenure security, to 
taxation and acquisition etc. the 
technology is there - we just have 
to use it appropriately by focusing 
on the purpose, flexibility and 
scalability of proposed solutions to 
what are often enormous problems. 
The feeling I get is that geospatial 
is really coming of age and our 
involvement as surveyors within this 

conference is critical. Surveyors 
are the profession on the ground 
enabling and making markets  
work. Opening that dialogue  
with the policy makers, economists 
and social scientists of the  
global land profession (and 
understanding their language) will 
be the key to the future success of 
the geospatial sector of the land 
profession.

•	Lots	more	at:	http://
www.worldbank.org/en/
events/2016/08/22/land-and-
poverty-conference-2017-
responsible-land-governance-
towards-an-evidence-based-
approach

•	If	you	would	like	to	view	any	of	the	
PDFs or PowerPoint presentations, 
please view the online version 
of	the	magazine	at	https://www.
geomatics-world.co.uk/magazine

www.a1survey.net

A SUPPLIER OF SURVEYING AND
LASER LEVELLING EQUIPMENT
0800 689 3145
sales@a1survey.net
A1 Survey Ltd, Unit 16 & 17, Block C Western Industrial Estate,
Lon-y-llyn, Caerphilly, CF83 1BQ
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3D MODELLING by RICHARD GROOM

Bentley puts Modelling  
in the Cloud
But what is the deliverable?
Is the 3D model becoming the only deliverable? For construction, is 
photogrammetry a better option than LiDAR? How long before modelling 
software can calculate costs? When should you start mentioning bIM? 
Richard Groom reports from a day of insight.

It was only near the end of a 
morning of presentations at 
Bentley’s London offices that the 
acronym BIM was mentioned. 
The reason, I was told, is that the 
meaning of BIM develops with 
people’s understanding as they 
progress through Levels one to 
three and that for those just starting 
out, talk of BIM as a process can 
be a step too far. The purpose of 
the day was to introduce the Press 
to the latest developments in the 
Bentley family.

OPEN ROADS
Proceedings kicked off with ‘Open 
Roads’. We normally relate the word 

‘Open’ with creative commons 
licences and the like. Those who might 
be anticipating free software would 
alas be sadly disappointed. Instead, 
we were shown some software which 
is indeed impressive and takes in the 
full lifecycle of projects.

Concept Station sits at the start 
of the design process. It is a tool 
for outline design. You can design 
centreline horizontal and vertical 
geometry against a DTM – probably 
taken from LiDAR. The software 
can also take imagery and DTMs 
produced from aerial photography 
flown by drone and processed 
using Bentley’s Reality Capture 

software. Concept Station has 
been developed to go deeper into 
the design process than when it 
was first released in 2015 and now, 
as well as being a useful tool for 
conceptual design and visualisation 
for stakeholders, it is also being 
used as a tool to support pricing at 
tender stage.

DETAILED DESIGN
The road centreline from Concept 
Station can be imported into Bentley’s 
detailed design software. It can also 
be transferred back to Concept 
Station from detailed design, should 
that be necessary. We were given 
a live demonstration of the detailed 
design software, which has in its 
pedigree Bentley’s INROADS, 
GeoPak and MX. INROADS has 
dominated in the USA whilst MX, itself 
descended from MOSS, has been the 
leader in Britain.

bACK TO THE DRAWING bOARD
Bentley argue that there is a 
general drift towards the 3D model 
being the only deliverable, but 
we are not there yet. Paper is still 
the legal document and so they 
have concentrated on improving 
the efficiency with which design 
documentation can be produced 
from the 3D model – specifically 
reducing the three paths to print 
available through INROADS, 
GeoPak and MX, to one. The new 
design package will be released in 
April as part of Bentley’s Connect 
edition. This allows for design 
work using federated models. One 
expects design changes to ripple 
through the model and indeed they 
do, slickly. The model can be used 

to extract quantities for pricing but 
cannot yet be used to calculate cost 
of construction.

REALITy MODELLING
Reality modelling is the term of 
the moment, which encompasses 
capturing and processing of 
mass data in the form of point 
clouds depicting the existing 
environment, whether they are 
produced from laser scanning or 
through photogrammetry. As an 
example, Bentley presented the 
work being carried out by Costain 

at London Bridge Station, and the 
subject of an article in the Jan/
Feb issue of GW. Bentley calls this 
ContextCapture and hitherto the 
data has been processed ‘On-
premise’ (i.e. on a computer on site), 
but in April they will be launching a 
service which will allow the user to 
take photos on a smartphone and 
transmit them for processing in the 
cloud. They claim that a small model 
comprised of seventeen images can 
be processed and returned within 
fifteen minutes. The model would 
however be uncontrolled so perhaps 
it is better to return to the office, 

“. . . frequent photography and 
modelling could lead on to software 
that can predict failure.”

A comparison between quantities calculated from off-the-shelf USGS DTM data with terrain surveyed using 

ContextCapture
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used as a tool to support pricing at 
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detailed design software. It can also 
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GeoPak and MX. INROADS has 
dominated in the USA whilst MX, itself 
descended from MOSS, has been the 
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the legal document and so they 
have concentrated on improving 
the efficiency with which design 
documentation can be produced 
from the 3D model – specifically 
reducing the three paths to print 
available through INROADS, 
GeoPak and MX, to one. The new 
design package will be released in 
April as part of Bentley’s Connect 
edition. This allows for design 
work using federated models. One 
expects design changes to ripple 
through the model and indeed they 
do, slickly. The model can be used 

to extract quantities for pricing but 
cannot yet be used to calculate cost 
of construction.

REALITy MODELLING
Reality modelling is the term of 
the moment, which encompasses 
capturing and processing of 
mass data in the form of point 
clouds depicting the existing 
environment, whether they are 
produced from laser scanning or 
through photogrammetry. As an 
example, Bentley presented the 
work being carried out by Costain 

at London Bridge Station, and the 
subject of an article in the Jan/
Feb issue of GW. Bentley calls this 
ContextCapture and hitherto the 
data has been processed ‘On-
premise’ (i.e. on a computer on site), 
but in April they will be launching a 
service which will allow the user to 
take photos on a smartphone and 
transmit them for processing in the 
cloud. They claim that a small model 
comprised of seventeen images can 
be processed and returned within 
fifteen minutes. The model would 
however be uncontrolled so perhaps 
it is better to return to the office, 

download, add the control and 
then send to the cloud. Processing 
in the cloud has the advantage 
that the project has access to 
more and faster processing power 
to tackle large as well as small 
photogrammetric exercises.

PHOTO SHOOT PLANNING
The planning for photogrammetry 
can be carried out in Concept 
Station. It calculates optimised photo 
positions to achieve a specified 
accuracy – whatever the platform 
– and then, if a drone is involved, 

can produce a flight plan, which can 
be transferred to the flight control 
software. Topcon will be supplying 
ContextCapture with their UAS and 
Bentley is currently collaborating with 
drone manufacturer, DJI.

‘INSPECTIONEERING’
Bentley sees photography and 
photogrammetry as a means 
of bringing inspection activities 
indoors. Photogrammetry has 
a significant advantage over 
laser scanning in that the cost 
of data capture is generally less 
and produces a model which is 

the same as would be seen by 
someone visiting the site. A series 
of photogrammetric surveys can be 
viewed in sequence in the office to 
show how defects develop. They 
can potentially import the design 
drawings too so that, for example, 
an area of concrete spalling could 
be viewed as it develops together 
with underlying reinforcing bars 
and other structural detail. It is 
not hard to imagine that frequent 
photography and modelling could 
lead on to software that can predict 
failure.

SURVEyING THE SMART CITy 
STATE
Bentley’s interests are now moving 
into smart cities. They see the 
technology being enabled by 
scalable, open and secure cloud 
computing, big data, social media 
and the rise of instant information 
and the internet of things. At 
the same time the virtual and 
physical can be combined in 
augmented reality. The Singapore 
Land Authority has mapped the 
island state using Bentley Map 
and Pointools. The model is used 
for flood management, planning 
telecommunications cover, air 
flow dynamics, studying the urban 
heat island and underground 
infrastructure. They foresee 
significant monetary benefits from 
real-time analytics using all this data.
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“. . . frequent photography and 
modelling could lead on to software 
that can predict failure.”
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by RICHARD GROOM BIM

The gap between Room 
data and BIM data
Matching design to as-built
bIMnet is a multidisciplinary consortium of organisations 
operating in the bIM arena, including surveyors Plowman 
Craven, which aims to bring together interested parties 
and key players with an interest in bIM in an informal 
environment; facilitating learning through knowledge-
sharing and helping to establish a coherent, industry-wide 
response to the adoption and development of bIM.

The latest event took place in London 
on 27th March. Paul Goodman-
Simpson, managing director of 
BIM Products, spoke about BIM 
and facilities management. He told 
participants that BIM models don’t do 
the job for FM.

DESIGN IS NOT AS-bUILT
He showed pairs of images of 
buildings in use compared with their 
design models; and presented the 
alarming observation that buildings 
as fitted-out bear no resemblance 
to their designs. Isn’t this a situation 
which the collaborative nature of BIM 
is supposed to prevent?  “Facilities 
management needs better and more 
information”, he concluded.

In theory it is possible to model 
everything in a building in 3D but in 
practice this does not happen – at 
least not yet. The reason, of course 
is that fit-out is the last stage in the 
development process, when there 
is little appetite to spend money 
on as-built data and in any case, 
the consequence would be vast 
unmanageable models.

MOST MODELS ARE 
 ARCHITECTURAL
Goodman-Simpson has a solution 
in the form of a product which he 
distributes called eRDS. It has to be 

flexible because, as he put it, “not all 
BIM models are equal”. He estimates 
that 70% of models associated with 
BIM are architectural and around 30% 
are multidisciplinary. He also made 
the point that objects may appear in 
the model as single objects but in fact 
may contain sub-components, each 
with operations and maintenance 
information and possibly with one 
or more alarms. He asserted that 
most objects required for Building 
Management Systems do not 
appear in the model at all. The data 
can be added using Excel multitab 
spreadsheets but this is complex 
and there is risk of ending up with 
many different versions. eRDS, he 
says, offers a single point of truth with 
multiple users from all the disciplines 
involved, who are able to access the 
database at the same time.

FLOOR ObJECTS ARE HOOKS
Objects that do not appear in 
the model are georeferenced 
using ‘floor objects’ in every 
room. These appear to be hooks 
on which to hang objects that 
belong in a room but are not in 
a specific location, for example 
tables and chairs or objects that 
may not be georeferenced, such 
as electrical sockets. eRDS gives 
each modelled object a twenty 
digit code which serves as the 

primary key connecting each asset 
in Building Management Systems, 
Facilities Management and Asset 
Management Systems. It works as 
a plug-in for REVIT and is cloud-
based. Data can be exported to 
COBie and IFC and thence to 
facilities management applications.

SENSORS WITH INTELLIGENCE
BIMnet sessions are valuable 
for their insight into how other 
disciplines gather, use and maintain 
data. Goodman-Simpson used as 
an example a data centre which is 
currently under construction. It will 
have embedded alarms within its 
infrastructure. When triggered they 
will automatically send messages to 
a system that will raise work orders 
to get faults fixed and mitigate and 
manage the consequences of faults 
automatically. This was a view into 
the potential for the Internet of 
Things (IoT). Collecting sensor data 
is one thing but being able to use it 
effectively is where the rewards lie.

The multiuser collaborative capabilities 
are clearly vital for building the data-
base quickly but after the construction 
phase is over the database can be 
taken out of the cloud and installed on 
an on-premise machine.

• Visit www.BIMnet.co.uk
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ETHICS by RICHARD GROOM

Ethics for Land Surveyors
- a personal view
The recent publication of guidance from the RICS on conflict of interest and 
an article in the March issue of Modus, prompted Richard Groom to pose 
the question: how does all this apply to land surveyors?

A review of various dictionaries 
leads to a general definition that 
ethics constitute a system of moral 
principles within a particular culture. 
So, ethical principles may differ 
depending upon culture and also 
develop and change with time. An 
example of the latter is illustrated 
by the general practice fifty years 
ago of pricing goods and services 
at stable prices closely related to 
cost. Now the prevailing culture is 

discounting and dealing – witness 
the myriad energy price tariffs. If you 
ignore the culture and fail to bargain 
you may lose out. It is not unethical 
unless perhaps you think that the 
suppliers should make allowances 
for those who have not recognised 
the change of culture and are open 
to exploitation.

Ethical behaviour in the RICS culture 
is governed by five standards:
•	 	Act	with	integrity
•	 	Always	provide	a	high	standard	of	

service
•	 	Act	in	a	way	that	promotes	trust	

in the profession
•	 	Treat	others	with	respect
•	 	Take	responsibility

On their own the five standards seem 
vague and overlapping but delve 

into the free training module on the 
RICS website and the bounds of 
each	standard	become	clear.	They	
are intended for a profession with 
arts and antiques at one end of the 
spectrum and geomatics at the other 
and encompassing a wide range 
of relationships with clients ranging 
from advice by the hour to fixed price 
tendering.

ETHICS AND TENDERING
Much of geomatics operates at 
the fixed price tendering end of the 
scale and that is where many of the 
ethical dilemmas arise. Deliberate 
low pricing to buy work and 
competing with others who are not 
bound by high ethical standards are 
ongoing issues. How can bidders 
score points in tender evaluation as 
reward for their ethical standpoint? 
The	answer	is	that	they	cannot,	
unless those standards are stated in 
the tender documentation.

Prevailing theory is that tenders 
have to be ‘fair’, but fair does not 
mean that those who can do the 
work compete equally, it means 
that anyone can tender and then 
be scored on the basis of their 
documentation. So that puts the 
burden on the client, who finds it 

very easy to assess tenders against 
generic ethical standards such as 
health & safety, but how many know 
enough to judge to what degree the 
resulting work will be of adequate 
quality or to reject a bid that does not 
meet	the	minimum	standard?	That	
requires knowledge of surveying, 
which few clients have, even though 
you would think that the other 
professional institutions prevailing in 
the built environment would apply 
similar ethical standards as RICS. 
And then, having won the work, how 
often does a client check to make 
sure that the successful bidder has 
lived up to what was promised in the 
tender and to take sanctions if not?

CHALLENGING THE bOSS
When they are in control of their 
company’s behaviour, individual 
surveyors can easily be ethical but 
when they are in a subordinate 
position, it can be a whole lot more 
difficult to challenge unethical 
corporate behaviour. We all need a 
job. For those who are not company 
directors, ethics boil down to 
the individual’s relationship with 
their employer because they are 
controlled by a corporate culture 
and therefore corporate ethics.

WHO PROTECTS EMPLOyEES?
One can perhaps think of ethics 
in terms of three layers. Ethical, 
unethical and criminal behaviour. 
The	Modus article pointed to 
a corporate culture in some 
financial institutions that pushed 
employees right up to the boundary 
between unethical practices and 
criminality and described the 
psychology	behind	it.	That	situation	
demonstrates corporate behaviour 
devoid of the unethical layer – it’s 

either ethical or illegal. And if you go 
over the boundary into the illegal, 
the attitude might well be that it is 
alright (or even expected) provided 
that you don’t get caught.

RICS acknowledges that ethics 
are corporate as well as individual 
and so the behaviour of a regulated 
organisation should conform to 
the	standards.	This	should	provide	
protection for those employees who 
are not on the board. However it is 
still the case that complaints to the 
RICS about regulated firms can only 
come from the client.

WHOSE ETHICAL DILEMMA?
Surveyors may also get involved in 
projects that could be considered 
unethical. If you are, or should be, 
aware that the ultimate goal of a 
survey project will be deforestation 

© Cacaroot | Dreamstime.com

“How can bidders score 
points in tender evaluation 
as reward for their ethical 
standpoint?”
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ETHICSETHICS by RICHARD GROOM

Ethics for Land Surveyors
- a personal view

very easy to assess tenders against 
generic ethical standards such as 
health & safety, but how many know 
enough to judge to what degree the 
resulting work will be of adequate 
quality or to reject a bid that does not 
meet	the	minimum	standard?	That	
requires knowledge of surveying, 
which few clients have, even though 
you would think that the other 
professional institutions prevailing in 
the built environment would apply 
similar ethical standards as RICS. 
And then, having won the work, how 
often does a client check to make 
sure that the successful bidder has 
lived up to what was promised in the 
tender and to take sanctions if not?

CHALLENGING THE bOSS
When they are in control of their 
company’s behaviour, individual 
surveyors can easily be ethical but 
when they are in a subordinate 
position, it can be a whole lot more 
difficult to challenge unethical 
corporate behaviour. We all need a 
job. For those who are not company 
directors, ethics boil down to 
the individual’s relationship with 
their employer because they are 
controlled by a corporate culture 
and therefore corporate ethics.

WHO PROTECTS EMPLOyEES?
One can perhaps think of ethics 
in terms of three layers. Ethical, 
unethical and criminal behaviour. 
The	Modus article pointed to 
a corporate culture in some 
financial institutions that pushed 
employees right up to the boundary 
between unethical practices and 
criminality and described the 
psychology	behind	it.	That	situation	
demonstrates corporate behaviour 
devoid of the unethical layer – it’s 

either ethical or illegal. And if you go 
over the boundary into the illegal, 
the attitude might well be that it is 
alright (or even expected) provided 
that you don’t get caught.

RICS acknowledges that ethics 
are corporate as well as individual 
and so the behaviour of a regulated 
organisation should conform to 
the	standards.	This	should	provide	
protection for those employees who 
are not on the board. However it is 
still the case that complaints to the 
RICS about regulated firms can only 
come from the client.

WHOSE ETHICAL DILEMMA?
Surveyors may also get involved in 
projects that could be considered 
unethical. If you are, or should be, 
aware that the ultimate goal of a 
survey project will be deforestation 

of a rain forest followed by the 
planting of oil palms, should you 
walk away from it or should you 
think, “If I don’t do it, someone else 
will”, or “that’s the client’s ethical 
dilemma, not mine”?
It is also not unusual for surveyors 
to take on work using inefficient 
technology when the work could 
be done more efficiently using a 
different technique, which they 
may	not	possess.	This	is	unlikely	
to happen in a competitive 
environment but in a framework 
or sole supplier situation it is quite 
possible.

Perhaps most important is the 
requirement to provide a high level 
of	service.	The	professional	has	to	
distinguish himself from ‘the others’ 
by not working outside their area of 
expertise, ensuring that their work is 

correct and being open and honest 
as soon as they realises that there 
is a problem, so as to minimise the 
damage.	That	adds	value	not	just	
to their own organisation but also to 
the profession as a whole.

Geomatics World welcomes articles 
on professional or technical topics. 
Please write to editor@geomares.
co.uk to contribute to the debate.

Follow this link to read the Modus 
article on ethics: http://www.rics.
org/uk/news/journals/modus/the-
standard-issue/
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“. . . ethics are corporate as 
well as individual and so the 
behaviour. . . should conform 
to the standards.”
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EVENT PREVIEW TECHNICAL EDITOR

GEO Business 2017  
– be there or be lost!
This year’s event takes place on 23rd and 
24th May at the Business Design Centre 
in Islington, London. Richard Groom casts 
his eye over the menu and finds that we’re 
spoilt for choice.

As ever, the exhibition will be at the 
centre of this show, which is free 
to attend. Around two hundred 
equipment and software suppliers, 
survey companies and educational 
establishments from Britain and 
around the world will be on show. 
It’s a great opportunity to catch up 
with those you already know as well 
as checking out what else is on offer 
in our rapidly evolving business.

AN ENGAGING CONFERENCE
You can easily spend a whole 
day browsing the exhibition, but 
that would mean missing out on 
what promises to be an engaging 
conference. The first day is entitled 
“Digital Innovation for Geomatics and 
Geospatial”. There will be keynote 
presentations and a panel debate on 
what is meant by a spatially-enabled 
economy and from Nigel Clifford 
CEO of Ordnance Survey. There will 
be talks on satellite data and national 
mapping and then there will be 
disruption, or rather talk of disruptive 
technology. The afternoon session 
will look at standards for BIM and 
city modelling and then moves on to 
gaming and the security challenges 
of digital engineering, by a “UK 
Government Security Engineer” – no 
security breaches there then!

The second conference day 
addresses the role of ‘geospatial’ in 
underpinning infrastructure projects 
and asset management and kicks 
off with a talk on infrastructure 
investment in post-Brexit UK, 

followed by a panel discussion and 
then talks on Geo Intelligence, the 
Internet of Things in digital built 
Britain and use of mapping overlays 
to identify policy synergies and 
conflicts. There’s a charge of £30 per 
day to attend the conference with 
concessions of £15 for students and 
the public sector if you pay on line 
in advance. Entry on the day will be 
£40 and £20 respectively.

QUESTION TIME
The afternoon is taken up with a 
session that will be open to all GEO 
Business visitors. It will be modelled 
on the BBC’s Question Time around 
the theme: What is the future of the 
geospatial industry? The panel will 
be Mike Hopkins, representing the 
TSA, Ed Manley, Lecturer in Smart 
Cities at UCL, Miranda Sharp from 
OS and Ed Parsons from Google. 
Get those thinking caps on for some 
tough questions!

WORKSHOPS, GEO CAREERS, 
MEETINGS
There are eighty workshop sessions 
in the programme. While the 
conference stays fairly high level the 
workshop sessions will go into the 
technical detail with a wide range of 
topics and technologies covered. 
As with last year, it will be difficult 
to choose between competing 
sessions.

This year also sees the launch 
of Geo Careers on 24th May in 
conjunction with Class of Your Own, 
which aims to encourage students 
to consider a career in ‘geospatial’. 
There will be a programme of talks 
followed by a group activity to 
scan the exhibition hall and digitally 
model it. The modelling part will be 
competitive, with the winners invited 
to an action-packed day behind the 
scenes at one of the UK’s current 
infrastructure projects.

If all this is not enough, GEO 
Business is also hosting a range 
of associated meetings including 
BIM from Survey4BIM and 
BIM4Heritage, qualifications and 
training, and the skills shortage.

NETWORK, NETWORK,  
NETWORK
Last but certainly not least,  
GEO Business is the networking  
opportunity of the year. It starts  
with complimentary welcome  
drinks between 6pm and 7:30pm  
on 22nd May, there will again be  
an Ale Trail between 4pm and 6pm  
on 23rd May, which combines a  
tour around the exhibition with a  
chance to sample the UK’s finest  
brews. The Gala Dinner will be on  
the same evening at the Pullman  
London St Pancras. Visit:  
www.geobusinessshow.com
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 EVENT EXHIBITORS

Who will be at GEO  
Business 2017?
This year’s Geo Business 
event takes place on 23 & 
24th May in London. We’ve 
gathered together some 
of the exhibitors to let you 
know what they’re about and 
where you can find them.

A1 Survey – STAnd L7
A1 Survey provides an outstanding 
level of service with the latest 
products available for rental or 
purchase, supported by a fully 
equipped calibration-centre. 
Specialising in technical sales and 
offering a comprehensive range 
including Geomax, Leica, Spectra-
Precision, Laserliner and SECO. 
Long-standing brands associated 
with quality that fit all requirements 
and budgets.

AppLicATionS in cAdd LTd 
(Aic) - STAnd n2
Applications in CADD Ltd (AiC) are 
one of the UK’s leading suppliers 
of mapping and modelling and 
specialist data capture software, 
celebrating over 30 years in 
business.

At this year’s GEO Business 
exhibition, we will announce some 
major additions to AiC’s popular 
n4ce software. Perpetual licences 
will be joined by renewable licences, 
controlled by software keys, which 
gives users greater flexibility and 
choice.

We will be demonstrating our 
much-anticipated new point cloud 
processor which loads cloud data into 
an optimised oct tree database file for 
rapid access. 

Viewing and interaction is via n4ce’s 
3D viewer with levels of detail to 
improve interaction. Cloud points can 
be digitised and appear as coded 
vectors in n4ce models. More exciting 
is the dynamic visualisation of cloud 
data integrated with ground surveys 
using our 3D fly-through engine.

For AutoCAD requirements, n4ce 
will also support the direct import 
from and export to DWG files.

FAro - STAnd M27
FARO develops and markets 
computer-aided measurement and 
imaging devices and software. 
Technology from FARO permits 
high-precision 3D measurement, 
imaging and comparison of parts 
and complex structures within 
production and quality assurance 
processes. The devices are used 
for inspecting components and 
assemblies, rapid prototyping, 
documenting large volume spaces 
or structures in 3D, surveying and 
construction.

FARO provides 3D hardware and 
software solutions for as-built data 
capturing and 3D visualization 
of architecture, engineering and 
construction projects that allow 
AEC professionals to quickly and 
accurately extract desired 2D and 3D 
deliverables. http://www.faro.com

Juniper SySTeMS LiMiTed - 
STAnd c9
Since 1993 Juniper Systems 
has designed and manufactured 
ultra-rugged handheld computers 
for field data collection in extreme 
environments. 

Our new Cedar rugged handheld 
computers are perfect when data 
collection requires rugged durability 
to function in harsh conditions – 
indoors or outdoors.

Juniper Systems’ data collectors 
are fully-rugged and rated to IP68 
against dust and water ingress. 
Providing long-life batteries, 
faster processing, and intuitive 
functionality, they deliver high 
productivity and highly accurate 
data.

The NEW CT7G Rugged Android® 
Tablet has a high-visibility, 
7-inch display, an e-compass, 
and G-sensor – perfect for GIS 
applications. 

The new CT5 Rugged Android 
Smartphone is compact and 
lightweight, yet powerful enough 
for all-day computing. 
Together, the CT5 with our new 
Geode™ Sub-Meter GPS/GNSS 
Receiver are a powerhouse mobile 
mapping solution delivering precise 
field data collection, at an affordable 
price.

Flexibility – Durability – Portability 
– Simplicity – Versatility: Turn to 
Juniper Systems.
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Korec - STAnd L6
KOREC brings innovative 
technology to market including 
the most advanced GNSS, mobile 
mapping, 3D laser scanners, UAS 
and total station solutions available 
to geospatial professionals.

Proven technology is backed up 
with KOREC expertise through our 
Trimble certifi ed trainers, our effi cient 
and knowledgeable technical 
support teams and an in-house 
software development service 
delivered through our K-MATIC 
software company.

Many of our customers regard 
the after sales service and 
support they receive to be as vital 

as selecting the right hardware 
which is why we invest heavily 
in our Trimble commended 
workshop and service facilities 
along with the service technicians 
and support teams who work in 
them.

In short, we are a company 
committed to providing the best 
possible consultancy, technical 
support, training and after sales 
care for our customers drawing 
on over 40 years of industry 
experience.

KOREC will be on hand throughout 
GEO Business and look forward to 
welcoming you on our stand: L6 
and supporting Trimble on stand: 
L1.

LeicA GeoSySTeMS - STAnd G2
Revolutionising the world of 
measurement and survey for nearly 
200 years, Leica Geosystems 
creates complete solutions for 
professionals across the planet. 
Known for premium products and 
innovative solution development, 
professionals in a diverse mix of 
industries, such as aerospace 
and defence, safety and security, 
construction, and manufacturing, 
trust Leica Geosystems for all their 
geospatial needs. With precise and 
accurate instruments, sophisticated 
software, and trusted services, 
Leica Geosystems delivers value 
every day to those shaping the 
future of our world.

MccArThy TAyLor - STAnd 
n13
McCarthy Taylor is pleased to 
announce the most signifi cant 
software release in its 32 year history. 
LSS v10 is an extremely popular 
and successful terrain modelling, 
engineering and survey tool. Apart 
from a major overhaul of the user 
interface and loads of new features, it 
also marks the launch of its amazing 
new Point Cloud program - LSS 3D 
Vision.  
LSS will be demonstrated at 
GEO Business on stand N13, 
by which time all users will have 
received a DVD containing the new 
software, over 30 hours of video 
tutorials and a host of other useful 
resources. Please visit our website at 
dtmsoftware.com for all the details.

ohMex - STAnd n8
Ohmex will be showing the HyDrone 
and HydRobot remote controlled 
craft solution using their new 
lightweight SonarMite OEM echo 
sounder used in conjunction with 
GPS and robotic total stations. The 
system is designed for those hard-
to-reach hydrographic surveys of 
rivers, lakes and canals with large 
amounts of tree and building cover 
causing GPS ‘canyons’ with limited 
satelite visibility.

opTi-cAL Survey equipMenT 
- STAnd h1
Opti-cal Survey Equipment is an 
industry-leading supplier of land 
survey and precision measurement 
technologies in the UK. Supporting 
professionals across a diverse range 
of industries from Engineering and 
Construction to Archaeology and 
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LeicA GeoSySTeMS - STAnd G2
Revolutionising the world of 
measurement and survey for nearly 
200 years, Leica Geosystems 
creates complete solutions for 
professionals across the planet. 
Known for premium products and 
innovative solution development, 
professionals in a diverse mix of 
industries, such as aerospace 
and defence, safety and security, 
construction, and manufacturing, 
trust Leica Geosystems for all their 
geospatial needs. With precise and 
accurate instruments, sophisticated 
software, and trusted services, 
Leica Geosystems delivers value 
every day to those shaping the 
future of our world.

MccArThy TAyLor - STAnd 
n13
McCarthy Taylor is pleased to 
announce the most significant 
software release in its 32 year history. 
LSS v10 is an extremely popular 
and successful terrain modelling, 
engineering and survey tool. Apart 
from a major overhaul of the user 
interface and loads of new features, it 
also marks the launch of its amazing 
new Point Cloud program - LSS 3D 
Vision.  
LSS will be demonstrated at 
GEO Business on stand N13, 
by which time all users will have 
received a DVD containing the new 
software, over 30 hours of video 
tutorials and a host of other useful 
resources. Please visit our website at 
dtmsoftware.com for all the details.

ohMex - STAnd n8
Ohmex will be showing the HyDrone 
and HydRobot remote controlled 
craft solution using their new 
lightweight SonarMite OEM echo 
sounder used in conjunction with 
GPS and robotic total stations. The 
system is designed for those hard-
to-reach hydrographic surveys of 
rivers, lakes and canals with large 
amounts of tree and building cover 
causing GPS ‘canyons’ with limited 
satelite visibility.

opTi-cAL Survey equipMenT 
- STAnd h1
Opti-cal Survey Equipment is an 
industry-leading supplier of land 
survey and precision measurement 
technologies in the UK. Supporting 
professionals across a diverse range 
of industries from Engineering and 
Construction to Archaeology and 

Forensics – we hire and sell both 
new and reconditioned equipment, 
as well as providing comprehensive 
servicing, technical support and 
training.

As with previous years we will be on 
stand H1 where we will be exhibiting 
all the latest products including Total 
Stations, 3D Laser Scanning and 
our latest product offering Airborne 
Surveying.

We are also hosting a workshop 
focusing on, combining aerial and 
terrestrial surveying technologies to 
create comprehensive data sets.

SccS - STAnd G10
SCCS pride ourselves on the 
quality of products and services 
we offer. From the simplest survey 
accessory to the full range of 
surveying equipment, robotic Total 
Stations, GPS and Scanning. 
Civil engineering and construction 
projects present many challenges 
for which we can provide solutions 
for rail surveying, monitoring, 
scanning, and other geo-referencing 
tasks.

With years of experience in 
providing a quality service to the 
civil engineering, surveying and 
construction industries we are 
committed to our customers by 
adding new innovative products, 
solutions and services. This 
commitment has led us to become 
the supplier of choice for many 
companies within the industry.

Today with an ongoing investment 
in our hire fleet we are committed 
to finding solutions for our 
customers using the most advanced 
technology and a support team 
which is probably the most 
experienced in the UK.

SonArdyne inTernATionAL 
LTd - STAnd L10
First time GEO Business exhibitor 
Sonardyne, will be debuting 
navigation technology that you 
can use to map seafloor sites and 
structures from a moving underwater 
vehicle with the precision you’ve 
come to expect in land surveys.

The company’s acoustic and inertial 
navigation products have a proven 
track record within the offshore 
energy, ocean science and maritime 
security industries where they’re 
used to track, measure, position, 
and communicate wirelessly. Their 
SPRINT-Mapper navigation platform 
works with underwater laser, LiDAR 
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and multi-beam sensors to generate 
geo-reference point cloud and 
sonar data from which engineering 
measurements with centrimetric 
resolution can be taken.

Recent projects using SPRINT-
Mapper have shown that the level 
of practical positioning accuracy 
is unprecedented and a true 
enabler for fast and effi cient subsea 
mapping projects. These range from 
archaeology surveys and tunnel 
inspections to structure integrity 
monitoring and one of the most 
demanding of all survey tasks – 
pipeline metrology.

TOPCON - STAND M1
Topcon is the positioning partner for 
construction and geo-businesses 
in the UK and Ireland, offering 
precision technology that delivers 
increased effi ciency across the 
workfl ow. 

With tailored support across a 
number of specialisms, including 
surveying, civil engineering, machine 
operation, Building Information 
Modelling and education. Topcon 
helps professionals to work smarter.

From Japanese origins, Topcon 
fi rst came to our shores in the 
1980s and has since become 
a well-established name in the 
construction and geospatial 
industries. With offi ces from 
Newbury to Dublin and a network of 
dealers reaching across the UK and 
Ireland, Topcon supplies a range 
of reliable, robust and easy-to-use 
equipment to meet the demands of 
construction and geo-businesses.

Topcon equipment is compatible 
with all site conditions and is easy 
to manage through real-time, 
remote monitoring. With a fi ve-
year warranty on all lasers, a total 
station management system that 

provides asset tracking and remote 
diagnostics and local support for all 
its customers, Topcon offers added 
security and dependable technology 
to avoid downtime on site.

TRIMBLE GEOSPATIAL – 
STAND L1
Around the world and across a 
broad range of industries, Trimble 
solutions empower professionals 
to make better decisions using 
geospatial information. 

This year at GEO Business, we’ll 
be showcasing the new Trimble® 
SX10 scanning total station, which 
merges high-speed 3D scanning, 
enhanced Trimble VISION™ imaging 
technology and high-accuracy total 
station measurements into one 
instrument.  

Our team will also feature Trimble® 
Catalyst, a software-defi ned 
Global Navigation Satellite System 
(GNSS) receiver that works with 
select Android mobile handhelds, 
smartphones and tablets to 
transform consumer devices 
into high-accuracy mobile data 
collection systems. Be sure to swing 
by booth L1 and see how Trimble 
is transforming the way the world 
works.

ZOLLER + FRÖHLICH - STAND 
G15
Zoller + Fröhlich (Z+F) is one of 
the world’s leaders in 2D and 3D 
laser measurement technology and 
continues to develop innovative 
solutions for the surveying industry.

The new Z+F IMAGER® 5016 
combines compact and lightweight 
design with innovative laser 

scanning technology - allowing 
the user to reach new levels. The 
new phase-based laser scanner is 
equipped with an integrated HDR 
camera, internal lighting and a 
positioning system for automatic 
and targetless registration in the 
fi eld - already proven from its 
predecessors, the Z+F IMAGER® 
5010C and the Z+F IMAGER® 
5010X. However, all components 
have been further developed 
and adjusted to the new design, 
resulting in better performance and 
a more effi cient workfl ow.

Please contact your local Z+F 
partner for details. 
For further information on events 
and where to meet us in 2017, 
please visit our company website 
www.zf-laser.com.
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often began as articled clerks). 
Both groups were lucky if they got 
paid very much. The idea however 
was that a senior and experienced 
professional or craftsman would 
take you under their wing and 
guide you through the stages. 
Some additional study was usually 
required, often at evening school.

The TSA scheme has been 
developed and overseen by 
Christina Hirst, FRICS of CH 
Consultancy, acting as “trailblazer”. 
The scheme carries on where the 
Survey School’s courses finish. 
If students achieve NVQ Level 3 
(the equivalent of an A-level) then 
the next step is to move towards 
Level 6 and university. They embark 
on a six-year programme, which 
upon completion of a degree and 
professional practice results in full 
membership of RICS or CICES.

The cost of this apprenticeship, 
like those in other industries, is 
primarily born by employers who 
will be levied by government: 
0.5% on payrolls over £3m; free 
for those below, which must surely 
be the overwhelming majority of 
TSA members. And there’s money 
back to employers to subsidise the 
employment of apprentices.

CLASS OF YOUR OWN
Although it’s not strictly education 
and training, Alison Watson’s 
Class of your Own has been 
very successful in raising 
awareness amongst schools 
of the opportunities a career in 
construction can bring. She has to 
counter ignorance from teachers 
and parents about perceptions of 
the industry. As she says about our 
business, which involves cutting 
edge technology, teamwork, travel 
and open air work, “Surveying is 
phenomenal!” 

Watson tours secondary schools 
getting teachers to adopt DEC into 
the curriculum (Design, Engineer, 

EDUCATION & TRAINING bY EDITOR

The construction industry has 
long had a reputation for shoddy 
workmanship, poor quality and late 
completion of projects. To redress 
this there have been many schemes 
launched by the likes of the CITB 
(Construction Industry Training Board) 

aimed at raising the skill base. The 
current one is the CSCS card scheme 
– the Construction Skills Certification 
Scheme, which replaces schemes 
like CRO (expires September 2017). 
CSCS can be awarded by various 
bodies depending on the trade or skill 
area. The TSA has now launched its 
own CSCS scheme.

Introducing the TSA’s scheme, 
Gordon Jenkins explained that it is 
essentially a skills certification scheme 
for on-site workers in construction. 
It provides proof of identity and 
qualifications. It covers a range of site 
trades beginning with a labourer and 
can range right across the many skills 
likely to be found on a construction 
site including surveyors and other 
senior professionals. There are already 
2 million card holders although the 
BBC’s Newsnight recently uncovered 
a black market in false cards.

Most major contractors and house 
builders now require their workers 
to hold a valid CSCS card. Without 
it you won’t be able to step on 
site. And that can bring problems 
for surveyors, including senior 
management on site visits.

Fortunately for surveyors help is on 
hand. The CSCS scheme allows 
various organisations to set up their 
own schemes provided they are 
properly administered, approved by 
the national scheme’s organisers 
and include independent quality 
assurance. TSA has launched a 
scheme for the industry. However 

it’s not cheap. Just to register will 
cost you £40. The assessment adds 
£270 and the award of a certificate 
and card at the end of the process 
adds a further £60. And you can 
add 25% to all of these sums if 
you’re not with a TSA member 
company. In time these prices may 
change, I am reliably informed by 
TSA. In the meantime a cheaper 
option may be labourer certification 
(£30) if your only need is for an 
occasional chain or rod person.

SCHOOL FOR SURVEY
TSA is keen to raise education and 
training across the geospatial sector. 
Since 2014 TSA has run the Survey 
School at Worcester where cohorts 
of would-be young surveyors have 
passed through courses gaining, in 
most instances, the equivalent of an 
NVQ Level 3. The School’s facilities 
in Worcester, explains senior tutor 
Andrew Crumpler, have access to 
nearby open spaces (essential for 
surveying) and courses are delivered 
through two-week periods for each 
of six modules over a two-year 
period (longer if students wish). 
Courses range from the basics 
of survey up to topics like GIS, 
BIM, Industrial Metrology, Rights 
to Light and the role of the Land 
Registry. “There is lots of access 
to technology” says Crumpler, and 
“support from the supplier side”.

APPRENTICESHIPS
The next stage is the launch of a 
Geospatial Apprenticeship Scheme. 
Readers will be aware of the recent 
enthusiasm by government for a 
revival of apprenticeships. Long, 
long ago young people started their 
working lives with apprenticeships 
(young would-be professionals 

Geospatial education and training
– TSA can certify your card
GW was recently invited to a seminar organised by The Survey 
Association (TSA), following their AGM, to learn about the latest 
education and training initiatives in geospatial.
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often began as articled clerks). 
Both groups were lucky if they got 
paid very much. The idea however 
was that a senior and experienced 
professional or craftsman would 
take you under their wing and 
guide you through the stages. 
Some additional study was usually 
required, often at evening school.

The TSA scheme has been 
developed and overseen by 
Christina Hirst, FRICS of CH 
Consultancy, acting as “trailblazer”. 
The scheme carries on where the 
Survey School’s courses finish. 
If students achieve NVQ Level 3 
(the equivalent of an A-level) then 
the next step is to move towards 
Level 6 and university. They embark 
on a six-year programme, which 
upon completion of a degree and 
professional practice results in full 
membership of RICS or CICES.

The cost of this apprenticeship, 
like those in other industries, is 
primarily born by employers who 
will be levied by government: 
0.5% on payrolls over £3m; free 
for those below, which must surely 
be the overwhelming majority of 
TSA members. And there’s money 
back to employers to subsidise the 
employment of apprentices.

CLASS OF YOUR OWN
Although it’s not strictly education 
and training, Alison Watson’s 
Class of your Own has been 
very successful in raising 
awareness amongst schools 
of the opportunities a career in 
construction can bring. She has to 
counter ignorance from teachers 
and parents about perceptions of 
the industry. As she says about our 
business, which involves cutting 
edge technology, teamwork, travel 
and open air work, “Surveying is 
phenomenal!” 

Watson tours secondary schools 
getting teachers to adopt DEC into 
the curriculum (Design, Engineer, 

Construct). Youngsters love it to. 
She has an infectious enthusiasm 
yet so many are unaware of the 
opportunities construction offers. 
She cites a school in March, 
Cambridgeshire, where employment 
opportunities are too readily 
perceived as “picking potatoes 
and leeks”. Yet they are unaware of 
the construction jobs within easy 
reach of the town. Mott Macdonald 
has an office employing 400 in 
Cambridge and there are major 
projects underway locally like the 
A14 upgrade and the vast North 
West Cambridge Development. 
Once Watson has done her stuff 
in getting youngsters engaged in a 
practice construction project, where 
they design a facility to a brief, she 
says she has “children champing at 
the bit to get into land surveying”. 
TSA firms will need them if all those 
Poles, Latvians and other European 
nationals head homeward after 
Brexit.

IT’S SCALE FACTOR
The final presentation for the day 
came from Dr Henny Mills of the 
University of Newcastle, one of 
the few establishments that offer 
undergraduate degree courses in 
surveying related subjects. With 
the rise of Google and black-box 
technology, she is not the first 
to query the position of higher 
education in surveying. She gives a 
great example of why we need them. 
Each year they take their students 
off into wilds of Northumberland and 
gets them to run a traverse over 
several kilometres. In the evening 
they all gather in the pub and 
calculate their results, while Henny 
and her colleague enjoy a quiet drink. 
The students however are puzzled, 
why doesn’t the traverse close to 
within a few centimetres? A 1.5 
metres error! What’s wrong? They’ve 
forgotten scale factor (the curvature 
of the earth)!

She gave several further examples 
of how young minds need educating 

and training to look beyond 
the obvious and to realize that 
technologies like laser scanning need 
interpreting and processing before a 
deliverable is achieved. Big data and 
Tweet maps can also mislead. Why 
all those tweets in West London for 
Swansea FC? Ah, it’s not football 
it’s swans on the Thames! She 
is therefore a strong advocate of 
experiencing manual booking: “you 
get a feel for data accuracy and error 
sources, you begin to understand 
heights and transformations”.

Q&A TIME
The day ended with a Q&A session 
to the leading manufacturers. Ian 
Stilgoe (Topcon), Ian Pennington 
(Trimble) and John Fraser (Leica) 
were the short-straw drawers 
for their employers. There were 
questions about instrument security. 
Topcon has installed tracking devices 
in all their instruments for several 
years, Trimble has it for some of their 
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Students on Newcastle’s field course traversing in the wilds of 

Northumbria.

it’s not cheap. Just to register will 
cost you £40. The assessment adds 
£270 and the award of a certificate 
and card at the end of the process 
adds a further £60. And you can 
add 25% to all of these sums if 
you’re not with a TSA member 
company. In time these prices may 
change, I am reliably informed by 
TSA. In the meantime a cheaper 
option may be labourer certification 
(£30) if your only need is for an 
occasional chain or rod person.

SCHOOL FOR SURVEY
TSA is keen to raise education and 
training across the geospatial sector. 
Since 2014 TSA has run the Survey 
School at Worcester where cohorts 
of would-be young surveyors have 
passed through courses gaining, in 
most instances, the equivalent of an 
NVQ Level 3. The School’s facilities 
in Worcester, explains senior tutor 
Andrew Crumpler, have access to 
nearby open spaces (essential for 
surveying) and courses are delivered 
through two-week periods for each 
of six modules over a two-year 
period (longer if students wish). 
Courses range from the basics 
of survey up to topics like GIS, 
BIM, Industrial Metrology, Rights 
to Light and the role of the Land 
Registry. “There is lots of access 
to technology” says Crumpler, and 
“support from the supplier side”.

APPRENTICESHIPS
The next stage is the launch of a 
Geospatial Apprenticeship Scheme. 
Readers will be aware of the recent 
enthusiasm by government for a 
revival of apprenticeships. Long, 
long ago young people started their 
working lives with apprenticeships 
(young would-be professionals 

Geospatial education and training
– TSA can certify your card
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top end models. Leica admits to 
working on it and in the meantime 
relies on other ways through their 
dealer and service network of 
locating stolen instruments.

Another perennial query was about 
the never ending rise of black-box 
technology and the redundancy of 
the surveyor. Ian Stilgoe believes 
that attention spans are lower 
whilst John Fraser argued that all 
these technologies rely on post 
processing, managing workfl ows 
and the creation of a deliverable. He 
concludes, ‘it’s about management 
of data and what you do with it’ 
rather than pressing buttons.

All agreed that UAVs are a disruptive 
technology that has yet to run its 
course. Another disrupter has been 

laser scanning. The arrival of Faro 
seven years ago and their £30k Focus 
scanner presented a serious challenge 
to existing players whose prices were 
often double that. It may be that Faro 
will fi nally have found its match when 
Leica launches its 1kg BLK 360 
scanner this month at just £15k (see 
also p.36 of the Jan/Feb issue of GW). 
But don’t hold your breath!

Another potential disrupter is 
Trimble’s Catalyst software that 
enables a smartphone equipped with 
an antenna to become a cm-level 
positioning device (see also p.33 of 
the March/April issue of GW). Wow, 
now who is going to use that?

Surveyors tend to forget that for 
the manufacturers and developers 
of this wonderful kit, land surveying 

is not much of a growth market, 
and construction depends too 
much on the vagaries of economic 
development. So new markets and 
users have to be sought constantly. 
The use by police forces and in 
archaeology is well documented 
but what about the fi lm industry 
where laser scanning has enabled 
much greater use of digital moving 
imagery? There are also utilities and 
a worldwide market second only to 
construction in agriculture. And we 
haven’t even mentioned automated 
indoor positioning and measurement; 
just in its infancy. There are so many 
opportunities ahead, we are limited 
only by our imagination.

• Our thanks to Rory Stanbridge 
and the TSA for inviting us to this 
interesting event.
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by RON ROTH & MARCOS SIROTA  SINGLE PHOTON LIDAR

The Evolution of Lidar
Single Photon Lidar brings higher 
pulse rates for Airborne Lidar
Ron Roth of Leica Geosystems and Marcos Sirota of Sigma 
Space Corp explain how this technology will bring benefits 
through faster pulse rates and denser point clouds.

Current airborne Lidar systems, 
such as the Leica ALS series, 
capture one million points per 
second. Increasing the pulse 
repetition rate is the best way to 
achieve dense point clouds at 
lower costs, as the flying speed 
can be increased. However, the 
pulse frequency is constrained 
by parameters such as energy 
consumption and eye safety. Single 
photon Lidar enables a much higher 
pulse rate to be achieved, since 
much less energy is needed per 
pulse.

Lidar systems are typically 
constructed from a number of 
components: a range-finding 
system, scanning optics to direct 
the laser pulses, and a position and 
orientation system to record the 
origination point of the laser pulse. 
For airborne Lidar, such a system 
is sometimes also referred to as 
‘linear-mode Lidar’.

Linear-mode Lidar systems use 
relatively high energy in each 
emitted laser pulse. Each pulse 
travels from the aircraft to the 
ground, from where it is reflected 
back to the scanner. By using 
more energy per pulse, a stronger 
reflection can be recorded because 
more photons are reflected by the 
terrain below the aircraft. The output 
from these systems is impressive 
and provides data with high spatial 

??

>

Figure 1: Application 

segmentation for 

linear-mode and 

single-photon Lidar.

and radiometric precision. However, 
the technology does impose 
limitations on the maximum effective 
pulse rates that can be achieved.

HIGHER PULSE RATES
The pulse repetition rate is the most 
important parameter to define the 
acceptable flying height and flying 
speed during data acquisition. A 
higher pulse repetition rate allows 
for faster flying while maintaining 
a similar point density. As the 
pulse rate of linear-mode Lidar 
systems increases, so too does the 
electrical power consumption. In 
addition, there will be greater heat 
generated by the lasers. The ability 
to generate increasingly higher 
average optical output, required 
for ever-higher pulse rates, is an 
engineering challenge. Besides 
accuracy and pulse repetition rate, 
the sensor design should consider 
total electrical power consumption, 
system cooling, size, weight and eye 
safety. This results in limitations on 
maximum average optical output, 
thus limiting the maximum effective 
pulse rates.

In order to take the next step in 
airborne Lidar system development, 
the required energy per pulse 
must be reduced. This can be 
achieved by changing the nature 
and technology of the range-
finding system. Next-generation 
Lidar technologies, including Single 

Photon Lidar (SPL), rely on new 
range-finding systems to achieve 
lower energy consumption and 
higher pulse rates.

PHOTON COUNTING
SPL was originally developed for 
Earth-to-satellite ranging and has 
proven to generate accurate range 
measurements using a minimal 
amount of laser energy in each pulse. 
Compared to currently available 
linear-mode Lidar systems, SPL 
allows range measurements to be 
made from as little as a single photon 
reflected from the terrain below the 
aircraft. This level of sensitivity allows 
a given amount of laser output to be 
allocated to higher pulse rates with 
lower energy in each pulse.

The SPL system contains a laser 
splitter, which splits each laser pulse 
into an array of ten by ten small 
laser beams (Figure 1). For these 
100 beamlets, the travel time of the 
photons to the ground and back is 
measured individually. The amount 
of energy in each beamlet is much 
smaller compared to traditional 
Lidar but, thanks to the higher 
sensitivity, a single returning photon 
is sufficient to 
measure a range. 
The SPL system 
can generate 
60,000 pulses 
per second. 
Since each pulse 
is split into 100 
beamlets, this 
results in an 
effective pulse 
rate of 6.0MHz 
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Figure 2: Point cloud of a single-pass survey with SPL at a height of 4,000m above ground.

Figure 3: Linear-mode Lidar productivity and 

the introduction of SPL.

– significantly higher than can be 
achieved with linear-mode Lidar.

MULTIPLE RETURNS
Linear-mode Lidar systems allow for 
the registration of the full waveform, 
which can be processed to retrieve 
multiple returns. As SPL systems 
do not capture a continuous wave 
but count the individual photons 
instead, such a full waveform is not 
available. However, it is still possible 
to retrieve multiple returns thanks 

to the very short channel recovery 
times of 1.6 nanoseconds. This 
means that the photon counter is 
reset every 1.6 nanoseconds to 
count if any new photons return 
from the beamlet. These are then 
regarded as a new return. The result 
is a true multi-return Lidar system 
with short inter-return separations.

SPLs can therefore acquire high-
density point clouds of 12 to 30 
points per square metre with many 
returns underneath canopies. The 
point density varies inversely with 
the flying height. If the flying height 
is doubled, the covered swath will 
double, but the point density will 
be cut in half. An SPL instrument 
flying at 200 knots at 4000m above 
ground will produce a point density 
of roughly 20 points per square 
metre. Figure 2 shows an example of 
a resulting point cloud. As the laser 
uses green light, returns can also be 
expected underneath semi-porous 
obscuraties such as vegetation, 
ground fog and thin cloud during 
daytime and night-time operations.

APPLICATION AREAS
Linear-mode Lidar remains the 
industry standard, yet SPL is 
gaining acceptance for large 
mapping projects. For instance, 
the US Geological Service 3D 
Elevation Program, which aims to 
systematically collect enhanced 
elevation data in the form of high-
quality Lidar data, has employed 
SPL. Other applications, such 
as corridor mapping, resource 
classifications and bathymetry, 
require more data from each data 

point, such as robust intensity values 
or full waveforms. These cannot be 
achieved with SPL, making linear-
mode Lidar more appropriate.

In general, the lower the cost per 
data point, the greater the number of 
applications that will emerge to use 
any type of data. Therefore, SPL is 
particularly well suited to large-area 
applications where huge numbers of 
data points are to be acquired.

OUTLOOK
The performance of SPL is expected 
to increase over time in terms of 
accuracy and radiometric capabilities. 
This will result in a shift over time in 
application areas for which SPL is 
suitable. It is also expected that the 
effective pulse rate of SPL systems 
will continue to improve, just as the 
effective pulse rate for linear-mode 
systems has steadily improved over 
the past two decades. This can 
be seen in Figure 3. With current 
performance levels at six million points 
per second, SPL could potentially be 
capturing one billion points per second 
in less than a decade from now.

CONCLUDING REMARKS
Bringing down the cost per point 
through higher effective pulse rates is 
the best way to address large-area, 
high-point-density projects in the 
future. As the use of SPL becomes 
appropriate in more and more 
applications, we will see positive 
changes throughout industries, such 
as increased efficiency in resource 
management, more effective 
infrastructure planning and better 
preparation for natural disasters.

31-32_theevolutionoflidar.indd   32 25-04-17   15:58



May / June 2017 33

by OTTO bALLINTIJN & JAMES HULME  LEVELLING

Measuring Levelness  
and Flatness
Flat surfaces are intended to be... well flat. So construction 
specifications include requirements that they are 
constructed within certain tolerances of the designed 
surface both for flatness and levelness - surface regularity. 
Otto ballintijn, MD of Reduct and James Hulme, MD of 
Tower Surveys Ltd describe a measurement system that 
measures these parameters.

Over the last few decades, inertial 
navigation technology has been 
deployed in a wide variety of 
applications. Driven by improving 
sensor quality, size and power 
consumption, inertial navigation 
systems can be found in such 

mass produced items as cars, 
smartphones and many of the 
so-called ‘internet of things’ 
applications. At the more ‘old 
school’ end of the spectrum are 
for example aviation, military and 
marine applications.

FROM PIPES TO FLOORS
Since 2000, Reduct NV, based 
in Belgium, has developed a 
system for measuring pipes for 
line, level and size, by mounting 
an inertial navigation system onto 
a trolley, which is then passed 
along the pipe. It is controlled by 
measuring position and level at 
entry points along the route using 
land surveying techniques. Based 
on this technology, Reduct is now 
introducing a range of software 
modules to accurately measure 
and report flatness and levelling of 
industrial flooring. In conjunction 
with UK-based Tower Surveys Ltd, 

a number of comparative tests have 
been successfully completed.

The new solutions provide the user 
with easy-to-use, efficient systems, as 
well as industry specific output formats 
that reduce reporting and handover 

time. The new software modules are 
available for most of Reduct’s existing 
mapping probes. In addition, several 
new accessories have been developed 
to adapt existing probes for the flat 
floor environment, such as a swivel 
head for Reduct’s ABM-80.

In the UK, the norms for floor 
surface regularity (levelness and 
flatness) are set by the Concrete 
Society (see Figure 2). The most 
common current practice is 
that Property E and Property F 
assessments are made of a number 
of straight line samples of an 
industrial floor.

MEASURES ROLL, PITCH AND 
yAW TOO 
The main benefit of inertial navigation 
technology compared to the existing 
rolling floor profilers, is that it measures 
in three dimensions, x, y & z, rather 
than just a straight line vertical level 
profile. This means that, in addition 
to measuring vertical level changes 
as the probe travels, it measures the 
alignment of any meandering profile 
(changes in yaw) as well as the probe’s 
tilt movement (change in roll). This 
enables the equipment to easily cope 
with the measurements of free and 
defined-movement areas, providing 
information on flatness, levelness 
and tilt along a surveyed route in one 
operation.

If the wheelbase of the ABM-80 is 
set to be the same as for a vehicle 
working on the floor, it can record 
all the movements which would be 
experienced by that vehicle as it 
follows any path across the floor. 
For example, if the wheelbase is 
set to be the same as a forklift, the 
probe can record all movements 
experienced by the vehicle as it 
travels along the imaginary curved 
path A shown in Figure 4.

??

>

“. . . it measures in three dimensions 
(x, y, z), rather than just a straight line 
vertical level profile.”

>

Figure 1: ABM-80 with swivel head

Figure 2: Definition of levelness (green line) and flatness (red dots and lines); properties E and F as per Concrete 

Society Report TR34 – 4th Edition
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each direction of the grid - as per 
TR34.

FLEXIbILITy
Commenting on the system James 
Hulme, MD of Tower Surveys Ltd, 
said “We have tested the modified 
ABM-80 probe. Particularly the 
high sampling frequency and the 
3D nature of the data enables us to 
analyse aspects of a floor at a higher 
level. The high repeatability between 
measurement results of two passes 
in the opposite direction gives us 
confidence that inertial navigation 
technology is going to add value 
compared to traditional profiling 
methods. And because the probe 
can still be used to map underground 
utility pipe infrastructure, we have 
added a new service to our portfolio”.

In summary, inertial navigation 
technology is a viable method for 

ZF UK Laser Ltd.

LEVELLING 

Graph 1: 

Floor flatness 

measurement of a 

56m long segment. 

Results are from 

two measurement 

runs in opposite 

directions

Figure 3: Roll, pitch and yaw on the ABM-80

Figure 4: Warehouse showing Path A

“The industry norms and standards 
are currently limited to sampling 
floor flatness and levelness for 
both free and defined-movement 
areas.”, explains Otto Ballintijn, 
“But it is not inconceivable that in 
the future the sensor unit can be 
temporarily attached to or integrated 
into a forklift in order to get even 
more realistic data as the forklift 
travels at different speeds and with 
different loads. By using inertial 
navigation technology far larger, 
non-straight sample areas can be 
covered, collecting x, y, z, depth, tilt 

(roll), pitch and yaw data in a single 
measurement session.”

HIGH FREQUENCy
Standard Reduct probes sample 
at 100 Hz, or 100 samples per 
second. At normal operational 

speed, that yields one sample per 
centimetre, which is a significantly 
higher frequency than any existing 
profiling system and therefore 
enables the user to perform far 

more detailed analysis. To facilitate 
reporting requirements of current 
standards, the operator can set 
the point frequency of output files 
as desired, for example 30 cm 
(Property F norm) or 3 metres 
(Property E norm). All this can be 

achieved at a survey rate of up to 
1,200 linear metres per hour.

FLOOR TEST
The ABM-80 was tested over a 
floor area that covered some 400 
3m × 3m metre grid intersections 
surveyed by running the ABM-80 
‘north-south’ and ‘east-west’ along 
the grid lines using two temporary 
benchmarks as control. Results 
indicated that measurements at 
the intersections were repeatable 
to ± 0.3mm RMSE. Some lines 
were observed in both directions 
with results as shown in Graph 1. 
Comparison points were precise-
levelled with 78% of the ABM-
80 results agreeing to within 1 
millimetre of the precise levelled 
values and 95% agreeing to within 
1.5mm. The test covered 330 linear 
metres over 22 sample runs, 11 in 

“. . . the high sampling frequency and 
the 3D nature of the data enables us to 
analyse aspects of a floor at a higher 
level.”
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each direction of the grid - as per 
TR34.

FLEXIbILITy
Commenting on the system James 
Hulme, MD of Tower Surveys Ltd, 
said “We have tested the modifi ed 
ABM-80 probe. Particularly the 
high sampling frequency and the 
3D nature of the data enables us to 
analyse aspects of a fl oor at a higher 
level. The high repeatability between 
measurement results of two passes 
in the opposite direction gives us 
confi dence that inertial navigation 
technology is going to add value 
compared to traditional profi ling 
methods. And because the probe 
can still be used to map underground 
utility pipe infrastructure, we have 
added a new service to our portfolio”.

In summary, inertial navigation 
technology is a viable method for 

industrial fl oor profi ling that not 
only can fulfi l current requirements 
as per Technical Report 34 
Concrete Industrial Ground Floors 
4th Edition, Section 3 Surface 

regularity, but also is capable of 
profi ling complex routes, providing 
tilt information along the way 
as well as the x, y positional 
information.

ZF UK Laser Ltd.

LEVELLING 
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MOBILE MAPPING by RICHARD GROOM

Discovering Robin
– walk, drive or fly and with object 
recognition
3D Laser Mapping’s ‘Robin Discovery Day’ 
on 27th March in London was an opportunity 
for Richard Groom to learn about the 
versatile mobile mapping system.

The Robin is portrayed by 3DLM 
as ‘The Universal Mobile Mapping 
System’ because the measuring 
pod can be transferred between 
human, vehicle, boat or aircraft 
platforms with ease. The system 
uses GNSS to find its place in the 
world and is then assisted by an 
IMU to record its movements when 
it loses GNSS signals.

Product Manager, Liene Starka, 
explained the elements of the 
backpack version. In walking mode 
it weighs in at 13kg and claims 
an absolute accuracy of 30mm, 
where it can receive GNSS signals 
and without ground control can 
achieve a relative accuracy (noise) 
of 3mm. Two antennae are needed 
to compute heading for slow speed 
surveying. It also comes with a 
camera which can be used to 
colourise the point cloud.

In ‘Drive’ mode, the pod can take 
power from the vehicle and does 
not need two GNSS antennae 

but is otherwise similar, whilst in 
‘Fly’ mode it can be mounted on a 
manned helicopter or a UAV where 
it weighs in at 7kg.

There are two options of IMU for 
the Robin. The standard version is a 
MEMS IMU but to control drift more 
tightly the precision version has a 
FOG IMU. Drift is a problem if GNSS 
signals are lost for longer than two 
or three minutes. It can be controlled 
by observing ground control points 
and here the Robin has a particularly 
helpful feature, because the 
trajectory software, which is provided 
by IGI, computes the precision of 
points along the trajectory. This 
should help surveyors to decide 
where to place their ground control 
to maximum benefit.

We were also told that the Robin 
is soon to be fitted with a SLAM 
option, which should transform its 
performance in situations where it 
loses GNSS signals – indoors and in 
woodland, for example. 3DLM has 
carried out trials showing that the 
adjusted trajectory can be accurate 
to within a centimetre.

COASTAL MONITORING
3DLM has been studying coastal 
erosion in Yorkshire in conjunction 
with Durham University. Monitoring 
surveys at frequent intervals have 
shown that erosion does not occur 
in the way previously expected 
and the long term objective is to 
be able to model the factors which 
are precursors to cliff falls, with the 
possibility of eventually predicting 
when a fall may occur.

CLASSIFyING CLOUD DATA
Part of the afternoon was taken 
up with a presentation by Mika 
Salolaht from Finnish company 
TerraSolid. It is estimated that 85% of 
companies that fly LiDAR, process it 
with their products. The presentation 
focused on the classification of point 
data for object recognition. They 
approach the classification problem 
from a geometric perspective by 
analysing the pattern of points 
in the point cloud. On this basis 
they are able to recognise trees 
and group them according to 
similar characteristics. They assign 
probabilities to the resulting data 
indicating the confidence they have 
that the software has produced 
the right answers. These can be 
improved, of course, by adding 
hyperspectral data to the mix.

For city modelling, there are 
algorithms that can model roofs and 
extrude walls down to the ground. 
Then they again use classification 
to determine wall finishes and apply 
them to the model. At the moment 
the algorithms can only operate with 
aerial LiDAR data but their plan is to 
start incorporating terrestrial LiDAR 
enabling tree trunks to be modelled.

Terrasolid has developed software 
to analyse road surfaces for defects. 
They can even model the depth of 
water in road ruts. Their software 
can reverse engineer the horizontal 
alignment data from as-built roads. 
They have similar applications to 
support powerline inspections, 
including detection of encroaching 
vegetation.

??

>

Delegates study the 

Robin in backpack 

mode under the 

watchful eye of 

Liene Starka

36_robindiscoveryday.indd   36 25-04-17   16:57



May / June 2017 37

>

Touring and Dining for Surveyors of Yesteryear

Our columnist’s regular historic tours take in 
fine dining in Parliament, his Irish heritage and a 
conference covering the first gravimetric surveys 
of Australia and plans for a new National Geodetic 
Datum.

A cruise of the Hawkesbury River with slides and 
commentary on sunken wrecks, bridges, midget 
submarine attacks, tunnels, many gun emplacements 
and a funicular railway brought to life an active military 
waterway from each world war.

Taking my place in The Strangers’ Dining Room of 
State Parliament House at the behest of young MP 
Scott Farlow, the Seniors Group of the Institution of 
Surveyors NSW kicked off with a book launch of a 
publication relating the history of NSW surveyors 1786-
2013. Publication is subject to funds being raised but 
this should not be a problem if I have anything to do 
with it.

CEMETERY AT TWILIGHT
After my glowing Australia Day tribute to Australia’s 
first surveyor-general, it was great to hear about some 
of his neighbours on a Friends of St John’s twilight 
tour. Having only recently seen the UK’s own Sir Tony 
Robinson in that same burial ground on one of his 
down-under documentaries, it was exhilarating to 
hear about other notable residents of Australia’s oldest 
remaining mini necropolis in Parramatta.

THE ROCKY ROAD TO ROCKLEY
A bumpy Topp mini bus tour to an 1851 outback 
town half an hour past Bathurst (our first inland town, 
1815) was worth the trip to absorb the tranquil village 
of Rockley, population 220 with two elegant churches 
designed by Edward Gell for the RC’s and the C of 
E’s, all kept pristinely plus a great pub, School of Arts 
and Old Mill museum. First European contact was 
made by Surveyor George Evans when he camped 
nearby the town in December 1813 during his traverse 
and reconnaissance for pastureland over the Blue 
Mountains.

APAS SHOAL BAY CONFERENCE
Conferences held in idyllic beach resorts are what we 
CPD hunters strive for so I made sure that I went to 
the Association of Public Authority Surveyors one in 
Shoal Bay on the Central NSW coast. Brilliant talks 

on 1880’s cadastral surveys set in 
rock with broad arrows by Charles 
Robert Scrivener, later surveyor of 
the Australian Capital Territory; first 
gravimetric surveys in Australia; the 
proposed National Geodetic Datum 
for 2020; a large Aboriginal Land 
Rights Act portion surveys claim in 
NSW; plus many other intriguing talks 
mixed with great food and the odd 
beverage in a serene seaside haven 
was unmatchable.

VINEGAR HILL AND VINTAGE 
VILLAGES
On a tour 212 years since some of 
my Irish brethren screamed “Death 
or Liberty”, as they charged the small English force 
rallied to apprehend them somewhere near where 
Rouse Hill House now stands, gave us cause to recall 
the Battle of Vinegar Hill (named after a skirmish in 
Ireland in 1798, which saw a core of rebels transported 
to NSW). We visited this site (in dispute?) along with 
the slab cottage (1802) from which farm tools were 
“borrowed” for the melee named “The Hermitage”, now 
a funeral parlour. Following this memorial of tragedy, we 
had four days of serenity in classical rural villages like 
Breadalbane, Gunning, Bookham, Bowning, Dalton, 
Yass, Wee Jasper Caves and a sublime dinner in 
Galong House (1850’s).

Based in Binalong, a town founded by Irish settlers 
led by Miles Murphy, we stayed in Tom Duffy’s Motel 
Royal Tara named after an area 
where the mythical Kings of 
Ireland were crowned in County 
Meath from whence he came. 
Galong Castle was built by 
Fenian convict Ned Ryan from 
County Tipperary who had been 
assigned to emancipated fellow 
Green man Deputy Surveyor-
General James Meehan when he 
arrived in NSW in 1816 on the 
Surrey 2. After those two Gaelic-
centric adventures it was time 
for me to have a Guinness and 
ponder when Queen Scotia ruled 
the nation of my ancestors.

>

DOWNUNDER CURRENTS BY JOHN BROCK

John Brock is a Registered Surveyor in 

Australia and is a stalwart of FIG and 

its Permanent Institution for the Art and 

History of Surveying.

At Vinegar Hill massacre site with

toughest Fenian face!
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PRODUCTS & SERVICES FOR MORE GO TO GEO-MATCHING.COM

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

NCTECH’S LOW-COST 
 SCANNER
NCTech has entered the low-cost 
scanner market with the LASiris VR 
at a list price of $13,000. The system 
combines 120MPx HDR imagery 
with a 100m range laser scanner 
with processing of coloured point 
clouds onboard. It captures a 360 
× 300° fi eld of view using 16 lasers 
spinning at 500rpm and stores 
data to a removable SD card, all 
controlled using an Android phone or 
tablet. It comes with OnestopVR to 
automatically process data. LASiris 
VR weighs in at 4.5kg.

MAGNET MASS DATA 
 PROCESSING
Topcon has also announced that its 
MAGNET software has expanded 
to include a package designed to 
consolidate and facilitate the working 
environment for point-cloud data 
processing and visualization. With 
MAGNET Collage, mass data users 
with multiple sensors, can stay in 
one software environment to process 

point cloud data and imagery by 
combining all the raw scanning data 
into one holistic 3D environment.

NEW GENERATION INERTIAL 
SENSORS
SBG Systems has announced the 
Ekinox 2 Series, a new generation 
of inertial navigation systems. 
With new accelerometers and 
gyroscopes, Ekinox 2 attitude 
accuracy has been enhanced by 
a factor of two while improving 
resistance to vibrations and 
integrating the Beidou constellation. 
This new generation provides 0.02° 
roll and pitch, 0.05° heading, and a 
centimetre-level position. It is ideal 
for LiDAR motion compensation, 
point cloud images synchronization 
and direct georeferencing. 

ARITHMETICA’S SIMPLIFIED 
SURFACES
Dubbed ‘simplifi ed surfaces’, the 
latest software development by 
Arithmetica claims a tenfold decrease 
in the size of the resulting 3D vector 
models. Simplifi ed surfaces, available 
in the next release of Pointfuse, due 

VERITY CHECKS AS-BUILTS
ClearEdge3D has released Verity 1.0, which 
verifi es the accuracy of new construction against 
design/fabrication models, giving contractors 
unprecedented insight. The software analyzes 
laser-scan point cloud data of as-built construction 
against design or fabrication models, identifying 
variances, missing elements or other potentially 
costly errors. The variance data and corrected 
model can be exported to Navisworks for as-built 
clash detection and further analysis.

NEW HANDHELD SCANNER
Dotproduct has announced 
the DPI-8X, which the 
manufacturer claims, brings 
a new level of compact 
portability, durability, and 
ease of use to handheld 3D 
scanning. The DPI-8X comes 
with the company’s Phi.3D and 
Dot3D Edit software, running 
on a powerful NVIDIA SHIELD 
Tablet K1.

IN BRIEF

Topcon’s 200i direct aiming imaging station now has Wi-Fi 
access, providing real-time, touch-screen video and photo 
imaging to capture measured positions. The addition of Wi-Fi 
connectivity adds convenience to the instrument’s powerful 
video capabilities.

Veesus Ltd has introduced a major upgrade for Data Studio with 
an animation module to create 360° panoramic videos of point-
cloud data without the need for third-party stitching software. 
360° videos can also be rendered in split screen 3D for use with 
immersive VR headsets.

LSS v10 has been offi cially released and is now available 
for download. The latest LSS newsletter also suggests a 
conversion from DXF to KML for small datasets. More at https://
mygeodata.cloud/

A groundwater fl ood risk map of the UK is being made widely 
available for the fi rst time. Created by JBA Consulting and 
available online from Bluesky, the map is designed to help 
home owners, developers and risk management authorities 
understand the threat of groundwater fl ooding.

out later this year, will signifi cantly 
reduce the fi le size of 3D vector 
models created from point clouds. 
In simple terms, it recognises similar 
characteristics across a surface and 
then, rather than duplicating the 
same data, groups or simplifi es data 
by the shared attribute.
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A REVOLUTIONARY INNOVATION FOR MONITORING EQUIPMENT

WIRELESS
MONITORING

The key to this solution is a radio mesh network. Each node (or sensor) takes its 
own readings and relays data to other nodes, extending the range of the complete 
network. Nodes in a network will rearrange the routing of data to attain optimal 
transmission speed and reliability automatically. Information is then transferred 
from the Gateway to the internet which can be viewed directly through a browser 
or downloaded to a local computer via FTP for further processing.

The nodes either have built in calibrated tilt sensors or are interface nodes for 
external sensors. All nodes have internal batteries and act as data harvesters 
collecting and transmitting readings into the radio mesh acting as both transmitter 
and repeater.

For more information visit: https://www.sccssurvey.co.uk/wisen

Innovative and superior features

• Dual axis tilt or vibrating wire (VW) interface, up to 8 channels
• Horizontal or vertical mounting tilt versions.
• Standard or miniaturised tilt node sizes.
• Battery life up to 10 years.
• Automatic registration within 1 minute of initialisation.
• Nodes and mesh can relay at 10:1 ratio per node.
• IP66 rated for tough working environments.
• Over 400m radio range of individual nodes.
• Node internal logging of data for up to 12 hours with gateway logging + 1 year.
• Gateway internal backup power for 10 days.
• Nodes can transmit through a metal mesh > 120mm hole.
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