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A new start with well established themes

The new editor of Geomatics World pays tribute 
to the work of Stephen Booth, editor of GW for 25 
years and introduces priorities for the future.

It is a great privilege to take over the position of editor 
of Geomatics World and I look forward to working with 
readers, contributors and advertisers in continuing to 
produce a first class magazine. My first job must be to 
acknowledge the enormous contribution of Stephen Booth 
to developing GW to its current preeminent position, and 
to publicising the work of geomatics professionals in the 
UK and around the world. His wide knowledge and his 
network of contacts has ensured that the magazine has 
always been topical and well informed. As Stephen noted 
in his final editorial, GW is owned by Geomares which is 
based in The Netherlands but published by Geomares 
Publishing UK on behalf of the RICS. I see the mission 
of GW under my editorship as being to keep surveyors 
informed of UK and international developments that are 
relevant to their work, this includes new products and 
services, and to report on interesting and ground breaking 
UK projects. I would like to encourage discussion in GW 
and will welcome correspondence and short articles raising 
controversial topics. I also see it as important that GW 
includes articles that look at the broad picture and put UK 
activities in a global context.

Whilst composing this editorial, I struggled for a minute 
when writing ‘geomatics professional’. Whilst I have 
long ago accepted the use of the ‘geomatics’ as a good 
description of our activities, there is no good word for 
describing someone who practices geomatics. As James 
Kavanagh notes in his policy watch column, moves 
to change the name of the group by the Geomatics 
Professional Group Board of the RICS were unsuccessful 
and as noted by Gordon Johnston in his 2016 November/
December column, a recently conducted poll asking for 
comments on the use of the word geomatics received 
insufficient responses to take the discussion further. We 
will continue for the time being to use the word geomatics 
but welcome comments and discussion on this issue.

The current issue follows the pattern set by Stephen 
with a mix of articles, meeting reports and product news. 
There are three features concerning Ordnance Survey 
which demonstrate the wide range of activities which 
our national mapping agency covers and the importance 
that OS puts on innovation to address the challenges of 
big data, artificial intelligence and automated vehicles. 

As shown in the interview with 
Peter Hedland and the report of 
the Cambridge Conference, these 
developments reach international 
agencies as well. James Kavanagh 
notes the increasingly important role 
of UN-GGIM in coordinating issues 
relating to geospatial information, 
and that decisions and discussions 
in this group have significance to UK 
professionals.

We have two articles on how UK 
organisations are adopting new 
solutions to solve problems of dam monitoring and 
mapping historical features. These projects used lidar, 
aerial photography and UAVs, demonstrating the range 
of tools now available. Perhaps more importantly, this 
shows the need to use appropriate data and methods 
and to integrate the data obtained from different 
sources to obtain optimum results. They also show that 
geomatics techniques can provide data, not just for 
mapping above and below water, but also to determine 
other information such as which drains are blocked by 
analysing grass texture and colour.

On the topic of integration it is interesting that in 
the News section many of the items announce 
collaboration between companies which do not have 
much in common; for example a drone manufacturer 
working with a robotics company, and NASA with a 
laboratory making cardboard drones. It is imaginative 
collaborations like this, and like those developing with 
Ordnance Survey support in the Geovation Hub which 
are pushing our business forward.

I plan to continue this pattern of content and will be 
supported by Richard Groom, in 
collecting and editing articles, and by 
an expanded editorial board to suggest 
and solicit features. As mentioned 
above we hope to include more 
discussion items and will be adding 
some other features in the future.

EDITORIAL   By IAN DOWMAN

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments 

and editorial contributions by e-mail:

editor@geomares.co.uk

or by post:

Geomatics World

Geomares Publishing UK Ltd

Unit 2A Mindenhall Court

High Street, Stevenage

Herts, SG1 3BG, United Kingdom

Ian Dowman, editor of Geomatics World

Ian Dowman, Editor
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NASA FuNdiNg FlASh lidAr reSeArch
NASA has announced the latest recipients from its 
Small Business Technology Transfer programme, 
which functions as a R&D programme for the 
agency. This year, 19 small research projects 
received up to $125,000 each, with the promise of 
up to $725,000 if the projects survive to a second 
phase.

The list includes such projects as a cardboard 
drone, improved image processing for landers and 
rovers, and multispectral imaging. The big project 
comes from a research company named Fibertek, 
who are angling to build a FLASH Lidar that will be 
“an innovative synthesis of key technologies that 
results in a more than 3x reduction in the size and 
greater than 2x increase in the efficiency” of the 
Lidar sensor used for NASA’s current autonomous 
landing systems.

Proposed uses of this sensor include collecting real-
time imaging data for landing, rendezvous, satellite 
servicing, and proximity applications on future 
“robotic missions to the Moon and Mars.”

3d roboticS ANd dJi help 
uSerS with droNe  
operAtioNS
The Chinese based drone 
company DJI and 3D Robotics 
(3DR) have announced they will 
be working together to make Site 
Scan software compatible with DJI 
drones. With this integration, 3DR 
customers can now use DJI drones 
to collect data with their mobile 
app, Site Scan Field, so they can 
offer their customers a complete 
drone solution.

“Our customers need to have the 
option to use whatever tool fits 
best with their existing workflow 
and preferences,” said Hugh 
McFall. “The best way for them 

to collect accurate, actionable 
data, and get the most out of 
Site Scan’s features, is to use the 
drone that they already know how 
to operate safely and effectively. 
Now, with both 3DR and DJI 
hardware, they can do exactly 
that. With this integration, we’re 
giving our customers the freedom 
to use the right tool for the job. 
Some jobs benefit from obstacle 
avoidance, while others benefit 
from using a drone with the best 
sensor and highest accuracy. Now, 
our customers have the ability to 
choose, depending on what their 
unique needs are.”

NAutiZ X8 uSed For  
rAdiAtioN detectioN
Handheld’s Nautiz X8 ultra-
rugged PDA has paired with the 
AT6101C backpack-style mobile 
spectrometer from Belarus-based 
ATOMTEX to aid in the detection of 
radiation. The AT6101C interacts 
with the Nautiz X8’s GPS, GPRS, 
Wi-Fi and BT functionalities to 
capture and geo-reference data, 
then stores the data directly on the 
mobile unit.

It uses sophisticated algorithms 
to estimate changes in radiation 
levels over time with high accuracy, 
identifies radionuclides and 
displays data visually via radioactive 
mapping with ATOMTEX’s custom 
software.

More than 300 X8’s are currently 
deployed as part of the AT6101С 
product. These ultra-rugged 
computers are being used to 
halt illicit trafficking of radioactive 
and nuclear materials at customs 
and border crossings, ensure 
radiation control at public events, 
and monitor many other worksites 
including nuclear facilities, building 
sites and scientific research 
environments.

While radiation is the primary 
threat to workers in such 
environments, tough outdoor 
and industrial conditions provide 

serious challenges for conventional 
technology. The Nautiz X8 is an 
IP67-rated handheld computer 
that passes MIL-STD-810G U.S. 
military standards for ruggedness.

cyArk ANd FAro ANNouNce 
pArtNerShip
CyArk, a US based non-profit 
organisation dedicated to 
recording, archiving and sharing 
the world’s cultural heritage is 
announcing a partnership with 
FARO Technologies, Inc. The 
partnership will enable CyArk to 
optimize and accelerate its mission 
with access to FARO’s laser 
scanning technology.

FARO will allow CyArk to leverage 
an integrated 3D capture and 
analysis platform that includes 
the FARO Focus Laser Scanner, 
SCENE and PointSense Software 
and in depth training for CyArk 
field staff. CyArk’s activities involve 
the rapid and detailed recording of 
monuments around the world and 
laser scanning is at the forefront 
of tools used to record accurate 
geometry of these surfaces. Many 
of these projects are time critical, 
and the efficiency of FARO solutions 
will enable field teams to capture 
and operate more effectively. 
CyArk’s production teams will also 
greatly benefit from this partnership, 
allowing the vast amount of 
data collected in the field to be 
processed more efficiently.

CyArk has kicked off the 
partnership at the site of Bagan 
in Myanmar, which suffered a 
devastating earthquake in August 
2016. FARO Focus Laser Scanners 
were used to accurately record 
surface geometry of several 
monuments, and the data will 
be used to generate engineering 
drawings in support of active 
conservation and stabilization 
efforts at the site.

dXc techNology uSeS 
whAt 3 wordS For droNe 
Voice NAVigAtioN

DXC Technology has built software 
that integrates Amazon’s Alexa 
to allow drone operators to fly 
UAVs using voice commands. 
With precision being vital and GPS 
coordinates difficult to remember 
and easy to mix up, DXC integrated 
what3words to their program so 
people can use 3 word addresses 
to send their drones to exact 3m x 
3m squares anywhere in the world.

The 3 word addresses are 
combinations of dictionary words 
which are recognised by Alexa 
with 97% accuracy. “what3words 
enabled me to fly my drone in a 
way that GPS couldn’t allow”, said 
Philip Matheson from DXC Labs, “I 

iN brieF

Global civil engineering consultancy Jacobs engineering is set to 
take over CH2M HILL, formerly halcrow in the UK, creating a mega-
consultancy worth approximately $3.27 billion.

geocue is set to offer survey-grade mapping with their GNSS 
positioning system for DJI Phantom 4 Pro and Inspire drones that 
promises to be low cost, and with “minimum ground control.”

A group of seven Utah State University engineers without borders 
students have left for Peru to work toward eliminating high levels of 
arsenic found in groundwater. Juniper Systems aided in their efforts 
by providing Archer 2 data collectors.

The organizers of Commercial UAV Expo have announced they will 
host the first and only uAS Mapping certification in the industry. 
ASPRS will be hosting a pre-conference UAS Technical Symposium 
at the conference in Las Vegas on 24th October.

Fig has issued a call for papers for next year’s International 
Congress, which will be held between 6th and 11th May in Istanbul. 
For details visit: http://fig.net/fig2018/presenter_practicalities.htm

Many readers may have known george ‘brim’ brimacombe who 
died in August. Brim lectured at Oaklands College in the 1980-90’s 
will be remembered for helping many students start their careers in 
land surveying.

We have also just heard of the death of bob taft who worked for 
many years with Survey and General Instruments and later for Leica. 
Bob was also treasurer of the Photogrammetric Society and then 
the Remote Sensing and Photogrammetry Society for many years. A 
full obituary will appear in the next issue.

06-07-08-09_news.indd   6 04-09-17   09:24
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blueSky help ArcheritAge reVeAl 
hiddeN treASureS
Working with specialist archaeological and 
heritage practice ArcHeritage, the National Trust 
commissioned aerial mapping company Bluesky to 
complete a lidar survey of an area of 690 hectares, 
around and including its Canons Ashby estate in 
Northhamptonshire, which it used to create high 
resolution digital terrain models (DTMs) of the bare 
earth surface and a digital surface model (DSM) 
including building and trees.

Analysis of the models has uncovered evidence of 
more than 300 potential archaeological features 
within the survey area, whilst comparison with aerial 
photographs, dating back to the 1940s, is helping 
to identify more recent features and activities. 
“The high quality lidar data has already led to 
some amazing discoveries at other National Trust 
landscapes, and we are confi dent that the data will 
add to and enrich the story of the Canons Ashby 
landscape.” commented Anna Badcock, Director of 
ArcHeritage.

ArcHeritage are also using the data to create a 
Zone of Theoretical Visibility (ZTV); a computer 
generated tool that helps to identify the setting 
of Canons Ashby. The ZTV will help the National 
Trust understand the potential extent of views from 
Canons Ashby House, providing a useful tool for 
making decisions based on the visual impact of 
future landscape changes.

serious challenges for conventional 
technology. The Nautiz X8 is an 
IP67-rated handheld computer 
that passes MIL-STD-810G U.S. 
military standards for ruggedness.
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the world’s cultural heritage is 
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FARO Technologies, Inc. The 
partnership will enable CyArk to 
optimize and accelerate its mission 
with access to FARO’s laser 
scanning technology.

FARO will allow CyArk to leverage 
an integrated 3D capture and 
analysis platform that includes 
the FARO Focus Laser Scanner, 
SCENE and PointSense Software 
and in depth training for CyArk 
fi eld staff. CyArk’s activities involve 
the rapid and detailed recording of 
monuments around the world and 
laser scanning is at the forefront 
of tools used to record accurate 
geometry of these surfaces. Many 
of these projects are time critical, 
and the effi ciency of FARO solutions 
will enable fi eld teams to capture 
and operate more effectively. 
CyArk’s production teams will also 
greatly benefi t from this partnership, 
allowing the vast amount of 
data collected in the fi eld to be 
processed more effi ciently.

CyArk has kicked off the 
partnership at the site of Bagan 
in Myanmar, which suffered a 
devastating earthquake in August 
2016. FARO Focus Laser Scanners 
were used to accurately record 
surface geometry of several 
monuments, and the data will 
be used to generate engineering 
drawings in support of active 
conservation and stabilization 
efforts at the site.

dXc techNology uSeS 
whAt 3 wordS For droNe 
Voice NAVigAtioN

DXC Technology has built software 
that integrates Amazon’s Alexa 
to allow drone operators to fl y 
UAVs using voice commands. 
With precision being vital and GPS 
coordinates diffi cult to remember 
and easy to mix up, DXC integrated 
what3words to their program so 
people can use 3 word addresses 
to send their drones to exact 3m x 
3m squares anywhere in the world.

The 3 word addresses are 
combinations of dictionary words 
which are recognised by Alexa 
with 97% accuracy. “what3words 
enabled me to fl y my drone in a 
way that GPS couldn’t allow”, said 
Philip Matheson from DXC Labs, “I 

was using just 3 words to send my 
drone to a precise location.”

For drone operators, this means no 
more fi ddling with controllers, fl ying 
drones in circles and typing in GPS 
coordinates. Firefi ghters can put 
out fi res that are inaccessible by 
road, security services can patrol 
precise routes from a distance, 
and delivery services can send 
drones to an exact landing pad in a 
customer’s yard.

FAro FocuS S70 lidAr hitS 
1MM AccurAcy
FARO has introduced the latest 
entry to its line of Focus laser 
scanners, the Focus S70, a 

scanner spec’ed out for short 
range, high accuracy scanning 
in the AEC, product design, and 
forensics industries.

The S70 is similar to the low-
cost M70 scanner announced in 

iN brieF

Global civil engineering consultancy Jacobs engineering is set to 
take over CH2M HILL, formerly halcrow in the UK, creating a mega-
consultancy worth approximately $3.27 billion.

geocue is set to offer survey-grade mapping with their GNSS 
positioning system for DJI Phantom 4 Pro and Inspire drones that 
promises to be low cost, and with “minimum ground control.”

A group of seven Utah State University engineers without borders 
students have left for Peru to work toward eliminating high levels of 
arsenic found in groundwater. Juniper Systems aided in their efforts 
by providing Archer 2 data collectors.

The organizers of Commercial UAV Expo have announced they will 
host the fi rst and only uAS Mapping certifi cation in the industry. 
ASPRS will be hosting a pre-conference UAS Technical Symposium 
at the conference in Las Vegas on 24th October.

Fig has issued a call for papers for next year’s International 
Congress, which will be held between 6th and 11th May in Istanbul. 
For details visit: http://fi g.net/fi g2018/presenter_practicalities.htm

Many readers may have known george ‘brim’ brimacombe who 
died in August. Brim lectured at Oaklands College in the 1980-90’s 
will be remembered for helping many students start their careers in 
land surveying.

We have also just heard of the death of bob taft who worked for 
many years with Survey and General Instruments and later for Leica. 
Bob was also treasurer of the Photogrammetric Society and then 
the Remote Sensing and Photogrammetry Society for many years. A 
full obituary will appear in the next issue.

06-07-08-09_news.indd   7 04-09-17   09:24



September / October 2017 8

January. It has a 70 metre range, 
an IP rating of 54 for use in adverse 
conditions, and HDR capture. The 
S70 sets itself apart by offering 
much denser data, 1 million points 
per second to the M70’s 500,000 
points per second and a higher 
accuracy of +/- 1mm compared to 
the M70’s +/- 3mm.

FARO says the scanner is intended 
for applications that require the 
short-range scanning of the 
M70, but the accuracy of the 
S150 or S350. The company has 
not announced a price, but the 
upgraded specs mean it will likely 
cost more than the M70. The S70 
is available “for immediate quoting,” 
so you can contact your local sales 
representative for more details.

col-eASt to perForM 
obStAcle obStructioN 

Living Lab, located in Greenwich, 
London. The Living Lab provides 
a real-life environment where 
Connected and Autonomous 
Vehicles (CAVs) can be developed, 
evaluated and integrated with the 
local community.

oceANwiSe MAriNe dAtA 
For Ni
OceanWise, a company 
specialising in all aspects of marine 
environmental data acquisition, 
data management and GIS has 
announced that it is to provide 
the Government of Northern 
Ireland with marine mapping. 
The agreement includes Marine 
Themes, Marine Themes DEM and 
Raster Charts XL (eXcluding Land) 
provided in the form of datasets 
and as OGC compliant web 
services. The data will be used to 
support desktop GIS and as input 
to web based applications.

Mh370 SeArch dAtA 
AVAilAble
The search for MH370 involved 
the collection and analysis of large 
volumes of marine data from a 
remote area. The search comprised 
two phases, Phase One, a 
bathymetric survey, provided 
a detailed map of the sea fl oor 
topography in the search area; this 
was used to guide Phase Two, 
the underwater sea fl oor search. 
The underwater search used 
sidescan and multibeam sonar 
equipment mounted on towed 
and autonomous underwater 
vehicles to collect high-resolution 
sonar images of the sea fl oor in an 
attempt to identify the location of 
MH370.

Australia, with the support of 
Malaysia and the People’s Republic 
of China, committed to publicly 
releasing the data acquired during 
the bathymetric survey and 
underwater search. As such, the 
Phase One data is now available in 
multiple formats via the Geoscience 
Australia website.

FROM REALITY INTO 
THE DIGITAL WORLD

Visualize as-built measurements for various AEC 
applications in just three steps:

Increase your efficiency in data 
capturing and processing.

Precisely and completely capture the 
project site with the latest FocusS 
Laser Scanner Series.

Faster register and process your scan 
data directly on-site in real-time with 
SCENE 7.0

Efficiently analyze and extract final 
deliverables with PointSense 18.0 for 
AutoCAD and Revit. 

1

2

3

Reduce Timeline | Reduce Costs | Increase Quality
More information: bim-cim.faro.com

INFORMED  
LIFECYCLE

SurVey
Col-East International Ltd has been 
contracted to perform an airborne 
survey and vegetation mapping 
project at New Bedford Regional 
Airport in Massachusetts. They 
will deploy the Vexcel UltraCam 
Eagle digital camera for the project 
provided by Bluesky who acquired 
the company earlier this year.

The project involves mapping the 
treetop canopy around the airport 
as part of an FAA-mandated 
obstruction evaluation for New 
Bedford’s secondary runway which 
is being certifi ed for instrument 
approaches.

At New Bedford, Col-East will 
establish GPS survey control 
points on and near the airport 
before collecting digital aerial 
imagery covering an approximately 

80-square mile area with its 
UltraCam Eagle camera. Spatial 
resolution of the imagery will be 
12cm. Col-East photogrammetrists 
will extract accurate elevation 
measurements for all trees and 
other vegetation, creating 3D 
models of natural and man-made 
obstacles in the airport runway 
approach path.

Vr For liViNg lAb
3D Repo, an open source version 
control system that enables 
coordinated management of large-
scale 3D data over the Internet, 
is creating 3D Virtual Reality 
visualisations to help simulate 
driverless vehicle routes as part 
of a £100 million government-
backed research project. Led by 
TRL, (formerly the Transport and 
Road Research Laboratory) the 
project is part of the Smart Mobility 

newS
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Ireland with marine mapping. 
The agreement includes Marine 
Themes, Marine Themes DEM and 
Raster Charts XL (eXcluding Land) 
provided in the form of datasets 
and as OGC compliant web 
services. The data will be used to 
support desktop GIS and as input 
to web based applications.

Mh370 SeArch dAtA 
AVAilAble
The search for MH370 involved 
the collection and analysis of large 
volumes of marine data from a 
remote area. The search comprised 
two phases, Phase One, a 
bathymetric survey, provided 
a detailed map of the sea fl oor 
topography in the search area; this 
was used to guide Phase Two, 
the underwater sea fl oor search. 
The underwater search used 
sidescan and multibeam sonar 
equipment mounted on towed 
and autonomous underwater 
vehicles to collect high-resolution 
sonar images of the sea fl oor in an 
attempt to identify the location of 
MH370.

Australia, with the support of 
Malaysia and the People’s Republic 
of China, committed to publicly 
releasing the data acquired during 
the bathymetric survey and 
underwater search. As such, the 
Phase One data is now available in 
multiple formats via the Geoscience 
Australia website.

heXAgoN For SAle?
Amidst reports in the press 
that Leica Geosystems’ parent 
company, Hexagon is in talks with 
potential buyers, the company 
comments: Hexagon regularly 
evaluates various opportunities 
to optimise the company’s 
positioning and shareholder value. 
Should these evaluations lead to 
concrete results, the market will be 
immediately informed.

poSt-hArVey diSASter 
MANAgeMeNt Aided by 
MAppiNg proJectS
Two crowdsourced mapping 
projects have been launched in 
the aftermath of Hurricane Harvey 
in the USA. Marine Weather & 
Climate and Tailwind Labs have 
launched the U-Flood project 
enabling citizens to register 
and monitor the fl ooded streets 
in their local area. In another 
crowdsourced mapping project, 
people in need can register their 
location on a map to help rescuers 
come to their aid.

U-Flood is a free near-real-
time fl ood mapping service 
covering multiple cities affected 
by Hurricane Harvey, including 
Houston, Galveston, Baton Rouge 
and New Orleans. The service was 
launched on Tuesday 29 August 
with more than 1,500 fl ooded 
streets already having been 
reported on the map. Reactions 
posted on the U-Flood website 
already include many examples 
of people who have been able 
to warn family and friends about 
approaching fl ooding or were 
able to prepare to evacuate 
from the area themselves. This 
crowdsourced real-time mapping 
service can also benefi t aid 
organisations.

Another crowdsourced mapping 
project is Houstonharveyrescue.
com, which enables people in 
need to register their location 
on a map. They are asked to 
include relevant information (e.g. 

AirbuS’S SeNtiNel-5 precurSor 
 SAtellite reAdy For lAuNch
Europe’s pollution monitoring satellite Sentinel-5 
Precursor is ready to leave Airbus’ Stevenage 
site for launch on a Rokot rocket from Plesetsk 
Cosmodrome, Russia. The satellite is due for launch 
in September 2017.

Sentinel-5 Precursor is part of the global monitoring 
programme “Copernicus”, a joint European 
Commission–ESA undertaking which aims to 
acquire continuous and accurate Earth observation 
data and provide services to improve the 
management of the environment, understand and 
mitigate the effects of climate change and ensure 
civil security. The satellite will provide essential 
atmospheric chemistry data to the Copernicus 
programme before the instrument becomes 
operational in 2021 on the MetOp Second 
Generation satellite.

UK Business Secretary Greg Clark said: “We’ve 
been clear that we want our companies and 
universities to continue participating in key EU 
space programmes, and through our Industrial 
Strategy and ongoing investment in the UK space 
sector, we are ensuring we have the infrastructure 
and skills in place to support our ambition to 
capture 10% of the global space market by 2030.”

whether their household includes 
anyone with a disability) and to 
provide contact details. A team 
of voluntary rescuers can then 
easily identify the neediest cases 
and respond accordingly. The 
rain reported in Houston following 
Hurricane Harvey is among the 
most extreme rainfall ever for a 
major US city and has caused 
unprecedented and catastrophic 
fl ooding in southeastern Texas.

FROM REALITY INTO 
THE DIGITAL WORLD

Visualize as-built measurements for various AEC 
applications in just three steps:

Increase your efficiency in data 
capturing and processing.

Precisely and completely capture the 
project site with the latest FocusS 
Laser Scanner Series.

Faster register and process your scan 
data directly on-site in real-time with 
SCENE 7.0

Efficiently analyze and extract final 
deliverables with PointSense 18.0 for 
AutoCAD and Revit. 

1

2

3

Reduce Timeline | Reduce Costs | Increase Quality
More information: bim-cim.faro.com

INFORMED  
LIFECYCLE

80-square mile area with its 
UltraCam Eagle camera. Spatial 
resolution of the imagery will be 
12cm. Col-East photogrammetrists 
will extract accurate elevation 
measurements for all trees and 
other vegetation, creating 3D 
models of natural and man-made 
obstacles in the airport runway 
approach path.

Vr For liViNg lAb
3D Repo, an open source version 
control system that enables 
coordinated management of large-
scale 3D data over the Internet, 
is creating 3D Virtual Reality 
visualisations to help simulate 
driverless vehicle routes as part 
of a £100 million government-
backed research project. Led by 
TRL, (formerly the Transport and 
Road Research Laboratory) the 
project is part of the Smart Mobility 

newS
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Back to school

James Kavanagh, Land Group 
Director, gives updates on several 
RICS Geomatics issues and 
reports on initiatives in 2017-18.

The traditional RICS geomatics 
evening lecture session will 
commence on Tuesday 17th 
October (laser scanning and point 
clouds) with further lectures on 
Thursday 9th November (satellite 
imagery); Thursday 7th December 
(Christmas lecture); and Thursday 
25th January, 2018 (UK Geoforum). 
Do look out for more details on the 

RICS website, social media, email and in the pages of 
Geomatics World. All lectures are free, open to all, held 
at RICS HQ and start at 17:30. Spaces can be booked 
(and due to increased security in the Westminster area 
we must insist on pre-booking) by sending an email to 
internationalsupport@rics.org

What’S In a name?
The land/engineering (Geomatics) AssocRICS route has 
changed its title to the Geospatial Surveying (Associate) 
pathway to better reflect industry, internationalism 
and the launch of the ‘trailblazer apprenticeships’ in 
geospatial surveying. You might also remember the 
recent Geomatics professional group vote to change 
the name of the group from Geomatics to Geospatial 
Surveying. Although unsuccessful I’m sure that this will 
be revisited in due course.

With a new cohort of young people receiving their exam 
results in the recent months many are opting for the 
brave new world of advanced apprenticeships as an 
opportunity to not only gain a professional qualification 
but also be paid whilst doing it. Employers are also 
very well catered for. RICS has recently released a new 
online resource of ‘apprenticeships’ outlining some of 
the essential information at http://www.rics.org/uk/news/
news-insight/news/apprenticeships-opening-the-door-
to-a-new-generation/. 

The RICS has worked closely with our UK geospatial 
industry colleagues at TSA, CICES, Survey School, 
Costain, Murphy Surveys, AECOM and many more to 
make apprenticeships a reality. I am sure that the further 
development of these will be a major feature of 2017-18.

ORDnanCe SuRvey anD RICS hOLD JOInt 
CPD Day
There is a report on this from Richard Groom in this issue 
and an in-depth report and a discussion on Neil Ackroyd’s 
keynote at http://www.rics.org/uk/news/news-insight/
comment/the-changing-face-of-geomatics/. Suffice to 
say that this CPD event was a great success, with a large 
turn-out, great speakers and live OS demonstrations. It’s 
sure to happen again next year.

unIteD natIOnS COmmIttee OF eXPeRtS  
On GLOBaL GeOSPatIaL InFORmatIOn  
manaGement (un-GGIm)
Four hundred delegates from over 90 countries 
together with international organisations active in 
the field of geospatial information management 
congregated in New York for the recent high level 
meeting of UN-GGIM which is really starting to gather 
significant momentum as national mapping and 
cadastral agencies get to grip with a fast changing 
world of technology and public/private data needs. The 
agenda was substantial and included topics relating 
to international coordination of geospatial data and 
information, including implementing the Sustainable 
Development (SDG) 2030 Agenda through geospatial 
information and its integration with statistics. A further 
report will be included in the next issue of GW and a 
full report can be found at http://ggim.un.org/ggim_
committee.html

What eLSe FOR 2017/18
During the next year RICS Geomatics is hoping to:
•	 	Support	and	help	deliver	the	RICS	strategy	on	

standards development.
•	 	Support	and	help	deliver	review	and	restructure	

of the geospatial surveying APC and AssocRICS 
routes (along with the integration of the advanced 
apprenticeship initiative).

•	 	Support	and	help	deliver	GeoBusiness	2018,	evening	
lecture series and other events.

•	 	Work	with	other	geospatial	organisations	on	
Survey4BIM.

•	 	Increase	our	involvement	and	profile	at	FIG	2018,	
World	Bank	2018	and	InterGEO	2017.

•	 	Look	at	updating	the	RICS	publications	on	GNSS,	
Aerial Surveys, Measured Surveys and Standards.

•	 	And	of	course	continue	to	provide	you	with	
Geomatics World. As always all comments are very 
gratefully accepted at jkavanagh@rics.org

>

POLICY WATCH By JameS KavanaGh

James Kavanagh, Director of the RICS 

Land Group. 
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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

What do we want from RICS and what is the legacy of 
the pre-digital age?

As the RICS approaches its 150th year, we should 
ask whether the organisation is providing the 
services and opportunities which geomatics 
professionals need.

There is a lot of change in our world at the moment 
which is a bit confusing, unsettling and even scary. So 
it’s often when we sit back and reflect a bit more about 
things that we sometimes see things more clearly. 
Next year is the 150th anniversary of the RICS and so 
I’d like you to think for a few minutes and ask yourself 
the following questions: do I get sufficient professional 
and business support, technical and market insight 
and personal development opportunities through 
membership? Does it make a difference?

As one of the founding disciplines of the RICS, land 
surveying was, now Geomatics is, a core element 
for the location based industries, with digital capture 
and spatial reality innovations coming at us every 
week. The built environment, whether offshore as 
part of energy projects, or onshore transportation 
developments, relies upon the appropriate quality of 
spatial measurement and quality control of spatial data 
that is being acquired, processed and delivered. 

We are not the biggest group within the RICS and so, 
just as in the wider community, we have to campaign 
and promote our views and efforts so as to ensure a 
sustainable future. The way of the world is such that 
we are all under increasing pressure to streamline, be 
more efficient and to reduce wastage. The Geomatics 
Board has considered this through working with 
NGO’s, national organizations and Standards groups to 
develop collaborative ventures that aim to create some 
Standards and guidelines without us re-inventing the 
wheel in isolation.

The future was back in the news again this week with 
the school examination results. Here in the UK the 
boys have, for once, done well in comparison to the 
girls. However the news was that overall less school 
leavers were looking to go to university. One alternative 
being promoted was to take up an apprenticeship and 
outside of London the take up is increasing which is 
encouraging as the efforts of the RICS in developing 
appropriate apprenticeship pathways has been long 

coming and with suitable promotion 
should secure a stream of talent for 
the future.

InteRgeo
As the summer moves into autumn 
we again have the opportunity to get 
acquainted with the new technologies 
and services that our industry has 
to offer. This year the international 
exhibition and conference, InterGEO, 
is in Berlin and is scheduled for the 
26-28th of September. This is a great 
event to see the survey and mapping 
systems of the future that the young 
survey professionals will get to work 
with, and offers a glimpse of possible 
legacy systems.

MAppIng HeRItAge
Earlier this month I was fortunate to visit the Lake 
District in the north west of England and whilst hiking 
visited a number of trig pillars and survey markers. They 
already seem to me to be a relic of our traditional and 
fast disappearing surveying heritage and past. The pillar 
was no longer a bright white beacon and the brass 
survey marker appeared to be fortunate that it was on 
a preserved building. It made me wonder how much 
of the hard work and effort of our surveying forefathers 
and mapping predecessors is being left to decay, 
removed or lost. 

What is to be our legacy? A series of physical 
monuments and colourful paper based mapping series 
has given way to digital databases with rich features 
and many varied classes of data that feed the Internet 
of Things. Maps appear much more transient now, as 
they are often now an interactive location based service 
with augmented visuals and admittedly much improved 
decision making tools. These are certainly useful but so 
too were the trig pillars when hiking around the hills.

So it will be interesting to see which fragments and 
elements of our current work activities will last the  
150 years and match how long the RICS has been 
around developing, supporting and promoting our 
profession.

by goRDon JoHnSton GEOMATICS PGB CHAIR

11_ricschair39;scolumn.indd   11 04-09-17   09:34



Planes, Cars, Shuttering, Chairs. . .

A museum trip reveals a 
remarkable yet prosaic 
material, while some readers 
may need a refresher on how 
we used to do things.

A quick ring around of friends and 
colleagues in the survey business 
the other week found everyone 
very busy indeed, despite current 
doomsayers on the economy. Fake 
news? Who knows, we are not 
President Trump’s “Lying media”.

Undercurrents recently visited 
a small but intriguing exhibition 

at the V&A Museum in South Kensington. It was 
all about plywood. . . Alright, I know what you’re 
thinking, plywood? He’s lost his marbles but bear 
with me. This humble material invented in the 19th 
century has been used for things as diverse as chairs, 
tables, skateboards, cars and aeroplanes: think the 
De Havilland Mosquito bomber of World War II or the 
giant eight-engined Spruce Goose flying boat of movie 
mogul Howard Hughes. One of the biggest users of 
plywood was the Singer Sewing Machine company 
whose machines’ covers were made of the material.

Plywood really came into its own in World War II. 
We quote from Esquire magazine: “Whether the war 
is going to make plywood the steel of the 1950s. . 
. no one can say in 1942. Wars, however, have an 
ambivalent nature. At the moment they are snuffing 
out life and progress. . . their camp follower – invention 

– seems to leave the battlefronts well seeded for the 
future life as well as industry.”

The exhibition shows, through film and video, how 
timber is felled, softened in water, then stripped of 
bark before removal of its core and placing on a 
giant spindle where a blade peels off long thin strips. 
Strength is achieved by gluing and layering the strips 
with the grain running in alternate directions. The result 
is an incredibly strong material, one used by famous 
furniture designers like Charles and Ray Eames. 
“Plywood: Material of the Modern World” is on until 
12th November.

Whilst we were in the V&A we also visited a very small 
exhibition on the construction of the Royal Albert Hall. This 
otherwise unremarkable display did show a detail from the 
ceramic-tiled frieze that runs round the top of the circular 
hall. Nice to see our profession acknowledged for once 
amongst the many others represented.

ReviSion leSSon And how we uSed to do it
We tend not to comment in Undercurrents on serious 
and tragic events but for the benefit of younger readers 
and those who may have forgotten, it might be helpful 
if they knew how the construction industry used to 
be organised before the turnkey solutions popular 
with local and central government organisations, who 
delegate all design, build and risk to them. Apologies to 
those who think we are teaching egg sucking.

Back in the 1960s large client organisations like local 
councils often retained their own in-house architects, 
engineers and surveyors. When a major project like a 
housing scheme was proposed the in-house team got 
to work. A proper site survey was done to see what 
could be accommodated on the site and an outline 
design was prepared so the quantity surveyors could 
make an estimate of likely cost.

The next stage was to carry out final design, possibly 
bringing in external consultants for areas like structural 
engineering, services or landscaping. Then a bill of 
quantities could be prepared and tenders invited, 
usually from five or six contractors with a track record 
of relevant experience.

During the design phase the architect or engineer 
would have reviewed possible materials (all to BS 

 UNDERCURRENTS
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- British Standard) to be incorporated in the works, 
referring to the latest published tests from BRE, the 
Building Research Establishment. Once a contractor 
had been appointed (usually but not always the 
lowest bidder) work could begin under the eye of an 
independent clerk of works or resident engineer with 
the assistance of surveyors to ensure adherence to the 
specification and design. 

During construction other independent organisations 
like the local authority building control department or 
the fire brigade inspected the works or commented on 
important aspects like fire safety. On the latter, buildings 
were equipped with dry risers, hoses and heavy tools 
like axes to gain access to locked rooms. Many tower 
blocks had separate stairs to which only the fire brigade 
had keys. At every stage of a construction project there 
were independent professionals designing or watching 
over key aspects.

None of the above is to say that things were particularly 
better back then. Health & Safety was too rudimentary, 
the many players involved in a project often meant too 
many claims and avoidance of responsibility. But just 
compare it with what you may have read to date about 
the horrific events at Grenfell Tower in June. Remember 
that the building began as a brutalist 1970s concrete 
tower block before the recently installed exterior wall 
insulation was reportedly added to improve energy 
efficiency and aesthetic appearance. Check out too 
the meaning of two words casually bandied about by 
the media: flammable and inflammable. Undercurrents 
would like to hear from readers with more knowledge 
about this tragic building; until then we rest our case.

RAiSe A glASS
Let’s turn to more cheerful things. Good news for 
drinkers from the Gulf where a contact tells me that 
Qatar’s five-star hotels are now serving alcohol despite 
the run-up to the Moslem festival Eid al-Adha, which 
coincides with a new moon on 1st September. Cheers!

SignS of the tiMeS
Undercurrents always loves those carelessly written 
signs. Enjoy the following:
•	 	Spotted	in	a	safari	park:	“Elephants,	please	stay	in	

your car”
•	 	On	a	repair	shop	door:	“We	can	repair	anything.	(please	

knock hard on the door - the bell doesn’t work.)”

MiSCellAny
Someone recently sent me a list of things under the 
general title of “Have you ever wondered . . .” There’s Designer chairs, all made from plywood.

12-13_undercurrents.indd   12 04-09-17   09:47
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– seems to leave the battlefronts well seeded for the 
future life as well as industry.”

The exhibition shows, through film and video, how 
timber is felled, softened in water, then stripped of 
bark before removal of its core and placing on a 
giant spindle where a blade peels off long thin strips. 
Strength is achieved by gluing and layering the strips 
with the grain running in alternate directions. The result 
is an incredibly strong material, one used by famous 
furniture designers like Charles and Ray Eames. 
“Plywood: Material of the Modern World” is on until 
12th November.

Whilst we were in the V&A we also visited a very small 
exhibition on the construction of the Royal Albert Hall. This 
otherwise unremarkable display did show a detail from the 
ceramic-tiled frieze that runs round the top of the circular 
hall. Nice to see our profession acknowledged for once 
amongst the many others represented.

ReviSion leSSon And how we uSed to do it
We tend not to comment in Undercurrents on serious 
and tragic events but for the benefit of younger readers 
and those who may have forgotten, it might be helpful 
if they knew how the construction industry used to 
be organised before the turnkey solutions popular 
with local and central government organisations, who 
delegate all design, build and risk to them. Apologies to 
those who think we are teaching egg sucking.

Back in the 1960s large client organisations like local 
councils often retained their own in-house architects, 
engineers and surveyors. When a major project like a 
housing scheme was proposed the in-house team got 
to work. A proper site survey was done to see what 
could be accommodated on the site and an outline 
design was prepared so the quantity surveyors could 
make an estimate of likely cost.

The next stage was to carry out final design, possibly 
bringing in external consultants for areas like structural 
engineering, services or landscaping. Then a bill of 
quantities could be prepared and tenders invited, 
usually from five or six contractors with a track record 
of relevant experience.

During the design phase the architect or engineer 
would have reviewed possible materials (all to BS 
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- British Standard) to be incorporated in the works, 
referring to the latest published tests from BRE, the 
Building Research Establishment. Once a contractor 
had been appointed (usually but not always the 
lowest bidder) work could begin under the eye of an 
independent clerk of works or resident engineer with 
the assistance of surveyors to ensure adherence to the 
specification and design. 

During construction other independent organisations 
like the local authority building control department or 
the fire brigade inspected the works or commented on 
important aspects like fire safety. On the latter, buildings 
were equipped with dry risers, hoses and heavy tools 
like axes to gain access to locked rooms. Many tower 
blocks had separate stairs to which only the fire brigade 
had keys. At every stage of a construction project there 
were independent professionals designing or watching 
over key aspects.

None of the above is to say that things were particularly 
better back then. Health & Safety was too rudimentary, 
the many players involved in a project often meant too 
many claims and avoidance of responsibility. But just 
compare it with what you may have read to date about 
the horrific events at Grenfell Tower in June. Remember 
that the building began as a brutalist 1970s concrete 
tower block before the recently installed exterior wall 
insulation was reportedly added to improve energy 
efficiency and aesthetic appearance. Check out too 
the meaning of two words casually bandied about by 
the media: flammable and inflammable. Undercurrents 
would like to hear from readers with more knowledge 
about this tragic building; until then we rest our case.

RAiSe A glASS
Let’s turn to more cheerful things. Good news for 
drinkers from the Gulf where a contact tells me that 
Qatar’s five-star hotels are now serving alcohol despite 
the run-up to the Moslem festival Eid al-Adha, which 
coincides with a new moon on 1st September. Cheers!

SignS of the tiMeS
Undercurrents always loves those carelessly written 
signs. Enjoy the following:
•	 	Spotted	in	a	safari	park:	“Elephants,	please	stay	in	

your car”
•	 	On	a	repair	shop	door:	“We	can	repair	anything.	(please	

knock hard on the door - the bell doesn’t work.)”

MiSCellAny
Someone recently sent me a list of things under the 
general title of “Have you ever wondered . . .” There’s 

not enough room to list them all but ponder on these:
•	 	What	if	my	dog	only	brings	back	the	ball	because	he	

thinks I like throwing it?
•	 	The	word	“swims”	upside-down	is	still	swims.
•	 	If	you	replace	W	with	T	in	“What,	Where	and	When”,	

you get the answer to each of them.
•	 	The	second	of	February	of	2022	(2/2/22)	falls	on	a	

Tuesday. So why not just call it “2’s Day”?

PRoof-ReAding
More evidence that proof-reading is a dying art comes 
from the following culled from the world’s newspapers:
•	 	“Panda	Mating	Fails;	Veterinarian	Takes	Over”
•	 	“Hospitals	are	Sued	by	7	Foot	Doctors”

MilitARy intelligenCe
We’re off to the Museum of Military Intelligence again 
on	18th	October	(see	Undercurrents	Jan/Feb	2015	
for a report of our last visit). This is a great opportunity 
to see exhibits spanning a century of intelligence 
gathering, from the Boer War to the Cold War and 
especially related to aerial photography and photo 
interpretation. The museum is located at Chicksands 
in Bedfordshire. If you fancy joining us the visit begins 
at 10:30am and you will need to provide photo ID and 
details of your vehicle. Email Stephen Booth (steve@
pvpubs.com) for more details.

undeRCuRRentS
Undercurrents is a joint column by Malcolm Draper and 
former GW editor Stephen Booth. Do feel free to drop 
us a line with any (vaguely!) relevant surveying stories to 
rentamalc@aol.com. For the sake of a good story we 
are always prepared to change names, details etc to 
protect the innocent as well as the guilty.

A suitably capped surveyor and staff man at work from the frieze on 

the side of the Royal Albert Hall.
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AeriAl PhOtOgrAPhy by Simon CrutChley and Fiona Small

Lidar reveals lost Roman road  
from Chichester to Arundel
analysis of lidar and aerial photography by Simon Crutchley and Fiona 
Small, both of historic england, has led to the rediscovery of a route  
long-speculated from roman times.

The success of the Roman Empire 
was founded on its network 
of trunk and secondary roads 
linking centres of military or 
commercial importance. Chichester 
(Noviomagus Reginorum) on the 
south coast of England was a 
significant early settlement and 
developed into an important town 
and gateway port. A number of 

arterial roads headed inland and 
along the coast. Four of these have 
been identified, but the course 
of the road eastwards along the 
coastal plain has remained elusive.

SeeinG under the treeS
A recent aerial survey by Historic 
England for the Secrets of the High 
Woods Project (SHW and working 
in partnership with the South Downs 
National Park) has now firmly 
identified the remains of this Roman 
road. The discovery depended upon 
aerial photography and lidar data; 
the latter technique’s great strength 
is its potential to reveal sites in 
heavily-wooded areas.

The SHW project was established 
by the South Downs National 
Park and funded by The Heritage 
Lottery Fund, with support from 
Chichester District Council and 
English Heritage. A core element of 

the project was the analysis of lidar 
data to investigate and interpret 
archaeological remains surviving 
beneath the woodland canopy on 
the South Downs.

lidar data ColleCtion
Lidar was commissioned from 
Fugro BV, who flew the survey 
at an altitude of approximately 

710 metres AGL. This allowed for 
the capture of a minimum point 
density of approximately 10 points 
per m² over the project area. The 
vertical accuracy was equal to or 
better than ±15cm and horizontal 
accuracy equal to or better than 
±20cm. The laser scanner used was 
a Riegl Litemapper 6800 sensor 
with a pulse repetition rate of up 
to 400,000Hz and full waveform 
digitisation. Navigation was carried 
out using dedicated flight navigation 
software, which uses GPS to aid the 
pilot in following the planned flight 
lines. Data were gridded to 25cm.

Although airborne lidar is a relatively 
new tool for archaeological survey 
(Crutchley & Crow 2010) since its 
initial use in the UK its application 
has expanded enormously, not 
least due to the availability of 
freely accessible data from the 
Environment Agency (EA), the 

UK Agency tasked with the 
protection and improvement of the 
environment. This data has been 
available for free since September 
2015 and has seen an explosion in 
use for archaeological investigation. 
However, the EA data is collected 
for a specific purpose, and as 
such the resolution and the date of 
capture are not always appropriate 
for archaeological purposes, hence 
the need for specifically targeted 
flights such as those over the South 
Downs.

FleXible ViSualiSation
In parallel with the accessibility of 
the data there has been a major 
development in the use of different 
visualisations. In the early years 
of lidar archaeological research, a 
standard single hill-shaded image 
was the normal and often only 
visualisation used. There are obvious 
problems with such visualisations, 
primarily the fact that any features 
that lie parallel to the light source are 
rendered practically invisible. This 
was recognised by archaeologists 
many years ago because they were 
used to the same problem with 
traditional aerial photographs, where 
low slanting sunlight in the morning 
or evening is used to highlight 
subtle earthworks. The beauty of 
lidar was that we were no longer 
restricted to having the sun coming 
from the south, but looking at lots 
of different individual hill-shades 
was not particularly efficient. Initial 
answers to this took the form of 
simple processing to create multiple 
hill-shades using image processing 
software. As more archaeologists 
familiar with GIS processing 
recognised the problem they in turn 
developed more complex algorithms 

and also took advantage of work by 
others who needed visualisations for 
non-archaeological practices.

The data used in the SHW project 
was run remotely over the web, 
with some of the visualisations most 
commonly used by archaeologists 
created. Data was provided as both 
a DSM, for examining areas outside 
the woodland, and as multiple 
visualisations that manipulated 
the lidar DTM data to maximise 
the visibility of archaeological 
features that could then be viewed 
interactively in a pseudo-3D 
environment.

These visualisations included a 
multiple hill-shaded visualisation, 
where the ground surface is lit 
from multiple directions. This 
was arguably the most readily 
understandable visualisation as it 
was a familiar view for those used to 
viewing archaeological earthworks in 
3D – usually by using a stereoscope 
to view stereo pairs of aerial 
photographs, lit naturally by the sun. 
The realistic height representations 
of a DTM make them easy for the 
human eye to interpret – as mounds 
or hollows. However, a potential 
weakness of the hill-shaded DTM 
is that the apparent position of 
features can move slightly from their 
true ground position as the direction 
of illumination is altered.

loCal relieF modellinG
The main visualisation used for 
mapping archaeological features 
was the Local Relief Model (LRM), 
which isolates subtle local elevation 
changes from the large-scale global 
relief and therefore enhances the 
visibility of small-scale, shallow 
topographic features irrespective of 
the chosen illumination angle (Hesse 
2010).

The data processing involved in the 
LRM allowed the regular patterning 
of the very low earthworks banks 
(also very hard to see on the 

“The discovery depended upon a 
combination of aerial photography and 
lidar. . .”
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Lidar reveals lost Roman road  
from Chichester to Arundel
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development in the use of different 
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of different individual hill-shades 
was not particularly efficient. Initial 
answers to this took the form of 
simple processing to create multiple 
hill-shades using image processing 
software. As more archaeologists 
familiar with GIS processing 
recognised the problem they in turn 
developed more complex algorithms 

and also took advantage of work by 
others who needed visualisations for 
non-archaeological practices.

The data used in the SHW project 
was run remotely over the web, 
with some of the visualisations most 
commonly used by archaeologists 
created. Data was provided as both 
a DSM, for examining areas outside 
the woodland, and as multiple 
visualisations that manipulated 
the lidar DTM data to maximise 
the visibility of archaeological 
features that could then be viewed 
interactively in a pseudo-3D 
environment.

These visualisations included a 
multiple hill-shaded visualisation, 
where the ground surface is lit 
from multiple directions. This 
was arguably the most readily 
understandable visualisation as it 
was a familiar view for those used to 
viewing archaeological earthworks in 
3D – usually by using a stereoscope 
to view stereo pairs of aerial 
photographs, lit naturally by the sun. 
The realistic height representations 
of a DTM make them easy for the 
human eye to interpret – as mounds 
or hollows. However, a potential 
weakness of the hill-shaded DTM 
is that the apparent position of 
features can move slightly from their 
true ground position as the direction 
of illumination is altered.

loCal relieF modellinG
The main visualisation used for 
mapping archaeological features 
was the Local Relief Model (LRM), 
which isolates subtle local elevation 
changes from the large-scale global 
relief and therefore enhances the 
visibility of small-scale, shallow 
topographic features irrespective of 
the chosen illumination angle (Hesse 
2010).

The data processing involved in the 
LRM allowed the regular patterning 
of the very low earthworks banks 
(also very hard to see on the 

ground) to be visualised and 
therefore recognised and plotted. 
In contrast, a major issue with 
the LRM was that for large-scale 
earthworks it tended to polarise the 
visualisation into white (upstanding 
banks) and black (negative hollows). 
Therefore, single-sided scarps such 
as terraces or quarry faces were 
often visualised as both black and 
white thus giving a false impression 
of the topography; - ‘phantom’ 
banks might also be haloed around 
negative features such as extractive 
pits and ‘phantom’ ditches around 
positive features such as barrows. 
The other visualisations were 
therefore essential for additional 
clarification of the true form of the 
features.

oPenneSS
Two other visualisations (not 
illustrated) were provided - 

Openness-positive and Openness-
negative. In contrast to the other 
various shading techniques, 
openness is not subject to a 
directional bias due to the angle 
of hill-shading and therefore 
relief features do not contain any 
false horizontal displacement. 
Additionally, it offers a distinction 
between archaeological relief 
features and the surrounding natural 
topography (Doneus 2013).

The openness techniques highlight 
both the highest and lowest 
parts of features and the resulting 
visualisations clearly accentuate 
positive features (within Openness 
negative) and negative features 
(within Openness-positive). Whilst 
the openness visualisations were 
ideal for mapping and outlining 
archaeological features with sharp 
edges such as extractive pits, the 

??

>

>

Three Lidar visualisations of the Binsted woods west of Arundel. (Top) DSM including tree 

cover, (middle) - DTM and (bottom) the LRM, the latter two visualisations have been stripped 

of tree cover to reveal the underlying course of the Roman road running east-west through the 

middle of the image. Lidar © Fugro Geospatial/South Downs National Park Authority.
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rendering of the digital models could 
make them difficult to interpret with 
slight earthworks obscured by the 
background pattern of the model.

The technical aspects of different 
lidar visualisation techniques are 

discussed elsewhere (Doneus 
2013, Kokalj & Hesse 2017) but the 
key factor is to use them together 
to better understand the form 

and extent of the archaeological 
remains. This is particularly the 
case in woodland when they are 
the sole source of information for 
desk-based assessment. Aerial 
photographs can be compared with 
lidar data of non-wooded areas to 

inform interpretation and provide 
supplementary information such 
as evidence of buried remains, as 
cropmarks.

Quality endureS
Roman roads were expertly 
surveyed and engineered, taking 
the shortest possible route the 
terrain allowed. Even in the 
provinces, roads were frequently 
solidly constructed, featuring a 
cambered and metalled causeway 
known as an agger, typically 
4.5-7m (and occasionally up to 
10m) wide, and flanked by side 
ditches which provided drainage 
as well as being a source of the 
material used to build the road 
(Margary 1965, 15). The quality 
of their construction has ensured 
the survival of many stretches 

of Roman road to the present 
day and this preservation has 
meant that they have proven to 
be a particularly susceptible to 
recording from lidar. There have 
already been several examples 
of recoding Roman roads from 
the north of the country (https://
www.gov.uk/government/news/
lasers-reveal-lost-roman-roads), 
but this was a new example from 
the south. Unlike many of the 
other examples it also did not 
rely entirely on lidar. Traditional 
aerial photography also revealed 
some elements of the road as 
cropmarks, changes in vegetation 
caused by the underlying 
archaeological remains.

SPeCulationS
Ivan Margary was one of the 
20th century’s leading authorities 
on Roman roads. As well as 
undertaking extensive research of 
his own, Margary also generously 
funded excavation and publication 
by others; and he secured the 
preservation of the Roman palace 
of Fishbourne. His Roman Roads in 
Britain, first published in 1955, was 

the first definitive catalogue of all 
the major and minor Roman roads 
throughout the country. The maps it 
contained showed surviving, inferred 
and conjectured routes, each of 
which was allocated a unique 
number, now generally referred to as 
a ‘Margary number’. Some of these 
routes were based on earthwork 
remains or alignments of current 
roads and boundaries, but others 
were more speculative.

The Roman town of Noviomagus 
Reginorum, modern Chichester, 
lay at the junction of a number of 
roads leading north-east through 

AeriAl PhOtOgrAPhy

The Roman Road, Stane Street, photographed on 18-JAN-2004, extends through and beyond Eartham Wood (mid-centre to top right of frame). Seen from the air, the 

woods conceal numerous other archaeological earthworks. (NMR 23350/0218-JAN-2004) © Historic England.

“. . . the key factor is to use them 
together. . .”
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Quality endureS
Roman roads were expertly 
surveyed and engineered, taking 
the shortest possible route the 
terrain allowed. Even in the 
provinces, roads were frequently 
solidly constructed, featuring a 
cambered and metalled causeway 
known as an agger, typically 
4.5-7m (and occasionally up to 
10m) wide, and flanked by side 
ditches which provided drainage 
as well as being a source of the 
material used to build the road 
(Margary 1965, 15). The quality 
of their construction has ensured 
the survival of many stretches 

of Roman road to the present 
day and this preservation has 
meant that they have proven to 
be a particularly susceptible to 
recording from lidar. There have 
already been several examples 
of recoding Roman roads from 
the north of the country (https://
www.gov.uk/government/news/
lasers-reveal-lost-roman-roads), 
but this was a new example from 
the south. Unlike many of the 
other examples it also did not 
rely entirely on lidar. Traditional 
aerial photography also revealed 
some elements of the road as 
cropmarks, changes in vegetation 
caused by the underlying 
archaeological remains.

SPeCulationS
Ivan Margary was one of the 
20th century’s leading authorities 
on Roman roads. As well as 
undertaking extensive research of 
his own, Margary also generously 
funded excavation and publication 
by others; and he secured the 
preservation of the Roman palace 
of Fishbourne. His Roman Roads in 
Britain, first published in 1955, was 

the first definitive catalogue of all 
the major and minor Roman roads 
throughout the country. The maps it 
contained showed surviving, inferred 
and conjectured routes, each of 
which was allocated a unique 
number, now generally referred to as 
a ‘Margary number’. Some of these 
routes were based on earthwork 
remains or alignments of current 
roads and boundaries, but others 
were more speculative.

The Roman town of Noviomagus 
Reginorum, modern Chichester, 
lay at the junction of a number of 
roads leading north-east through 

the South Downs to London 
(Londinium), north to Silchester 
(Calleva), west along the coastal 
strip towards Bitterne (Clausentum) 
and due south to the coast (Margary 
1955, 29-30).

Logically, as Margary speculated in 
the late 1940s, a fifth road should 
run eastward along the coastal 
plain in the direction of Brighton, 
via Arundel (Margary 1947, 141). 
However, unlike the course of the 
other roads, for which there was 
some evidence, the route of the 
road east remained speculative. 
In spite of this Margary published 
a confirmed route of the western 
section of the road heading 
eastwards from Chichester in the 
direction of Brighton (Margary 153) 
in Roman Roads in Britain (Margary 
1955, 68), a situation that remained 
unchanged in subsequent 
revisions.

the eVidenCe reVealed
During the recent Historic England 
survey for the South Downs National 
Park, significant sections of the 
road’s agger and side ditches were 

seen as earthworks and cropmarks 
on aerial photographs and lidar 
data. Traces of the road were 
identified over 8km of the total 15km 
distance between Chichester and 
Arundel.

The discovery of the road is 
important, putting into context the 
Roman-era sites along its route. It 
is a small but significant addition to 
our knowledge of Roman Britain. 
It is also immensely satisfying to 
be able to confirm Ivan Margary’s 
theory through methods of remote 
sensing that would have been 
unimaginable sixty years ago.

For further details of the archaeology 
and the precise evidence for 
different sections of the road see 
Small 2017. For more on the 
Secrets of the High Woods project 
visit: www.southdowns.gov.uk/
discover/heritage/secrets-of-the-
high-woods/

AeriAl PhOtOgrAPhyAeriAl PhOtOgrAPhy

The Roman Road, Stane Street, photographed on 18-JAN-2004, extends through and beyond Eartham Wood (mid-centre to top right of frame). Seen from the air, the 

woods conceal numerous other archaeological earthworks. (NMR 23350/0218-JAN-2004) © Historic England.

“. . . any features that lie parallel to the 
light source are rendered practically 
invisible.”
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Geomatics World talks with 
Peter Hedlund
Managing Director of Ordnance 
Survey International
Peter Hedlund leads an OS team that helps National Mapping and Cadastral 
Agencies and governments around the world develop and grow their 
geospatial capabilities. Prior to joining OS as Managing Director, Peter was 
Regional Director of Middle East and Africa for Trimble, where he produced 
and implemented strategies that grew Trimble’s international business 
across continents.

GEOMATiCS WORlD: WHAT 
ATTRACTED yOu TO jOiN OS 
AND HOW iS yOuR PAST  
ExPERiENCE RElEvANT TO 
THE POSiTiON?
Peter Hedlund: Ordnance Survey 
(OS) is well-known and respected 
the world over. It has an excellent 
reputation. Geospatial data 
underpins an increasing number 
of people, businesses and 
governments, so it’s currently an 
exciting time for OS and the overall 
geospatial community. With the 
emergence of technologies that 
have the potential to transform our 
world and the way we live and do 
business, we are on the verge of 
something really special.

I have been living and working 
overseas for many years now. My 
career is technology focused and 
my roles have always been to grow 
teams and businesses across 
markets and regions. I’ve worked 
with small nimble start-ups, as well 
as large corporations. In general, it’s 
about leading teams and inspiring 
people to be innovative and to 
come up with good products and 
solutions that solve client issues in a 
clever and efficient way.

GW: OS’S iNTERNATiONAl 
ACTiviTiES HAvE WAxED AND 
WANED OvER THE yEARS. 
DOES OSi ExiST AS A  
SEPARATE ORGANiSATiON AS 
PART Of THE OS GROuP Of 
COMPANiES? WHy iS NOW  
THE TiME RiPE fOR OS  
AGAiN TO SEEk WORk  
iNTERNATiONAlly?
PH: Almost 20 years ago now, it 
was a strategic decision for OS to 
withdraw from international work and 
concentrate all its efforts on digitising 
Great Britain’s geospatial database 
– a massive task in those days! This 
activity was a world first, and the 
process took around 15 years to 
complete. Today, Great Britain has 
a ‘one true digital source’ for all its 
geospatial information to operate from, 
which other government agencies 
and businesses can confidently use, 

which enables better decision making. 
The digital process means things can 
happen in Great Britain fast and with 
great efficiency. The experience gained 
from that process has been invaluable, 
so too the knowledge and skills that 
have also been amassed, and this 
supports the international consulting 
work which we are now doing. We 
have a lot to offer!

GW: WHAT PARTiCulAR  
OPPORTuNiTiES AROuND  
THE WORlD DO yOu SEE 
WHERE OS’S SkillSET AND 
ExPERiENCE CAN MAkE A  
DiffERENCE?
PH: We take what we have done for 
Great Britain to other governments 
and their national mapping and 
cadastral agencies to help them 
improve what they do, and to also 
provide them with the tools to 
become more efficient and to make 
better decisions. We have done a 
lot of work internationally involving 
creating strategies and frameworks, 
data management, data modelling 
and spatial data infrastructure.

Our approach is customer focused 
and entrepreneurial, and the offering 
is always expanding as we continue 
collaborating on ground breaking 
Smart Cities, IoT, Connected and 
Autonomous Vehicle (CAV) and 5G 
projects. It is interesting, because 
many of these projects are becoming 
the catalyst for geospatial data.
 
GW: HOW WOulD yOu  
DESCRibE THE iDEAl  
CuSTOMER fOR OSi? WHAT 
ExACTly DOES OSi OffER?

PH: We are open to any nation that 
has a need or a problem we can help 
with. The nation would need to have 
a clear vision of what it is they want 
to achieve and be open to learning 
about the importance of geospatial, 
if they don’t already, and how it can 
benefit government, business and its 
people. What we offer is very specific 
geospatial consulting services, and 
we can broaden that to data capture 
services, project management 
services. We are here to enable, 
transfer our knowledge and teach 
the production capability.

Various independent research papers 
have shown that not only can very 
large savings be achieved through 

usage of geospatial data, but also 
that the spatial information industry 
and its accumulated impacts are 
valued at between 0.2-0.6% of GDP 
per annum to a country. Obviously, 
there are some really large economic 
benefits for a country to leverage and 
use geospatial data.

GW: WHAT TyPE Of PROjECTS 
HAS OSi uNDERTAkEN  
RECENTly?
PH: In the past 6 months OS has 
won contracts on four continents. 
The focus of this work has 
predominantly been on Smart Cities, 
climate change, data management, 
data modelling and improving the 
capacity of other nations, guiding 
them towards building, maintaining 
and running a geospatial framework 
that supports their communities, 
which creates better government 
and economic growth.

GW: PlEASE DESCRibE THE 
HuMAN RESOuRCES OSi HAS 
AT iTS DiSPOSAl.
PH: We have 1000 people within 
OS who are specialised in geospatial 
consulting and data and they sit in 
various locations. In addition to this 

“Our view is that existing partnerships 
and new ones are essential to our 
growth strategy.”

Peter Hedlund, 

Managing Director 

of Ordnance Survey 

International

18-19_qapeterhedlund.indd   18 04-09-17   10:53



September / October 2017 19

INTERVIEWINTERVIEW

Geomatics World talks with 
Peter Hedlund
Managing Director of Ordnance 
Survey International

which enables better decision making. 
The digital process means things can 
happen in Great Britain fast and with 
great efficiency. The experience gained 
from that process has been invaluable, 
so too the knowledge and skills that 
have also been amassed, and this 
supports the international consulting 
work which we are now doing. We 
have a lot to offer!
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PH: We take what we have done for 
Great Britain to other governments 
and their national mapping and 
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improve what they do, and to also 
provide them with the tools to 
become more efficient and to make 
better decisions. We have done a 
lot of work internationally involving 
creating strategies and frameworks, 
data management, data modelling 
and spatial data infrastructure.

Our approach is customer focused 
and entrepreneurial, and the offering 
is always expanding as we continue 
collaborating on ground breaking 
Smart Cities, IoT, Connected and 
Autonomous Vehicle (CAV) and 5G 
projects. It is interesting, because 
many of these projects are becoming 
the catalyst for geospatial data.
 
GW: HOW WOulD yOu  
DESCRibE THE iDEAl  
CuSTOMER fOR OSi? WHAT 
ExACTly DOES OSi OffER?

PH: We are open to any nation that 
has a need or a problem we can help 
with. The nation would need to have 
a clear vision of what it is they want 
to achieve and be open to learning 
about the importance of geospatial, 
if they don’t already, and how it can 
benefit government, business and its 
people. What we offer is very specific 
geospatial consulting services, and 
we can broaden that to data capture 
services, project management 
services. We are here to enable, 
transfer our knowledge and teach 
the production capability.

Various independent research papers 
have shown that not only can very 
large savings be achieved through 

usage of geospatial data, but also 
that the spatial information industry 
and its accumulated impacts are 
valued at between 0.2-0.6% of GDP 
per annum to a country. Obviously, 
there are some really large economic 
benefits for a country to leverage and 
use geospatial data.

GW: WHAT TyPE Of PROjECTS 
HAS OSi uNDERTAkEN  
RECENTly?
PH: In the past 6 months OS has 
won contracts on four continents. 
The focus of this work has 
predominantly been on Smart Cities, 
climate change, data management, 
data modelling and improving the 
capacity of other nations, guiding 
them towards building, maintaining 
and running a geospatial framework 
that supports their communities, 
which creates better government 
and economic growth.

GW: PlEASE DESCRibE THE 
HuMAN RESOuRCES OSi HAS 
AT iTS DiSPOSAl.
PH: We have 1000 people within 
OS who are specialised in geospatial 
consulting and data and they sit in 
various locations. In addition to this 

we have a huge network of very 
innovative partners that work with our 
data and technology and who we also 
leverage when we deliver on projects.

GW: WHAT iS THE OS  
CONTRibuTiON TO uN-GGiM 
AND HOW Will THiS HElP uk 
GEOSPATiAl ACTiviTiES?
PH: From 2011-2015 the UK held 
one of the Co-Chair positions and has 
helped to establish, grow, shape and 
develop the Committee of Experts 
into its current form. Aside from the 
Co-Chair position, OS has led the UK 
delegation to each of the Committee 
of Expert meetings, and ensures that 
a balanced delegation attends the 
meetings, the most recent delegation 

comprised of representatives from 
OS, Office for National Statistics, HM 
Land Registry and staff from the UK 
Mission to the United Nations.

OS’s contribution extends 
further than the leadership of the 
delegation. Many of the work 
groups and expert groups have 
benefited from OS’s geospatial 
expertise, be it the role that 
international standards play, or the 
benefits that can be realised through 
having a consistent approach to 
global geodetic reference frame.

GW: HOW RElEvANT CAN OSi 
bE iN A WORlD iNCREASiNGly 
DOMiNATED by GOOGlE AND 
iNTERNET GiANTS AND WHERE 
ANy HARD DATA GATHERiNG 
AND PROCESSiNG CAN bE 
DONE MORE ECONOMiCAlly 
by ASiAN COuNTRiES?
PH: Competition is good! It helps 
drive the usage of geospatial and 
raises awareness. The world is big 
enough for OS and other companies, 
but on the other hand we are well 
respected inside and outside the 
geospatial community. Last year we 
marked 225 years of capturing and 

supplying authoritative geospatial data 
and location intelligence that is integral 
to the better prosperity and wellbeing 
of Great Britain. We continue to 
deliver expertise and value at home 
(across business, government 
and individuals) while building our 
international operations with some 
very interesting offerings to the 
global market. One of these services 
is the Geospatial Maturity Review 
tool, which we’ve been developing 
together with our customers over 
the past few years. The services 
assess how mature organisations 
are at collecting, managing and 
disseminating geospatial information 
to meet stakeholder requirements and 
business goals. The review will help 
customers understand not only how 
mature they are now, but how mature 
customers need them to be. We also 
have a free, light version of the service 
available online.

GW: fOR MANy buSiNESSES 
TO SuRvivE THESE DAyS, iT  
iS bEliEvED THAT  
COllAbORATiON/- 
COOPERATiON ARE MORE  
iMPORTANT THAN  
COMPETiTiON. iS, OR HAS, OS 
CONSiDERED COOPERATiNG 
WiTH OTHERS? if SO, HOW 
HAS iT WORkED OuT,  
POSiTivEly OR NEGATivEly?
We understand the value of 
collaboration and partnering to share 
expertise and deliver customer 
solutions. We have a huge network 
of innovative partners in Great 
Britain and internationally that 
are from the private sector (non-
traditional Geospatial Information (GI) 
organisations), GI organisations and 
government. Our view is that existing 
partnerships and new ones are 
essential to our growth strategy. We 
continue expanding our partner eco-
system beyond the 380 partners we 
have in place today. As we expand 
globally, we will also transform our 
partnership model to work with 
global, regional and niche partners. 
We are therefore constantly on the 
lookout for new, innovative, best of 
breed partners to help us deliver 
smart projects across the globe.

??

>

“Our view is that existing partnerships 
and new ones are essential to our 
growth strategy.”
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CAMBRIDGE CONFERENCE by IAN DOWMAN

National Mapping Organisations 
face the future

The Cambridge Conference is held every 
four years by Ordnance Survey. The 2017 
conference brought together directors and 
senior managers involved in mapping and 
use of geospatial data from 33 countries. 
The event guide describes the meeting as 
a unique opportunity for leaders in the field 
of mapping and geospatial information to 
discuss issues of mutual interest and global 
importance.

The theme of the conference 
was ‘Mapping Nations: The 
Next Decades’, and the first day 
concentrated on resilience and 
challenges. Nigel Clifford, CEO 
of Ordnance Survey, opened 
proceedings and emphasised 
what are now familiar themes in 
discussion of geospatial data: big 
data, the importance of visualisation, 
machine learning and the move to 
better, faster and cheaper data as 
a fundamental component of the 
digital economy. These themes 
were taken up by Sir Mark Walport, 
Government Chief Scientific Advisor 
who stressed ‘The Inexorable Rise 
of the Machines’. Sarah Davidson 
from the Scottish Government 
followed by discussing how cross-
government Integration can serve 
the citizen, this is helped by the fact 
that digital government means open 
government, but a change of culture 
is needed and this needs planning. 
Andrew Trigg from the Land Registry 
also emphasised the need for joined 
up government and how this can 
be used, for example, to tackle 
fraud and anticipate paperwork by 
identifying change of ownership.

A very interesting talk was given by 
Nick Chrissos, from Cisco UK and 
Ireland, on CityVerve in Manchester, 

which he claims genuinely links 
everything together and delivers real 
benefits. He gave the example of 
encouraging people to be healthier 
by walking to the next bus stop and 
getting a free ride; and the use of 
sensors to monitor and manage air 
quality. A major challenge for smart 
cities is keeping the data up-to-
date. Ordnance Survey is mapping 
the test area in Manchester in great 
detail.

INTerNATIONAl PerSPeCTIve
The international perspective of the 
day’s presentations was covered 
in a number of ways. Rohan 
Richards, from the Ministry of 
Water, Land, Environment & Climate 
Change in Jamaica showed how 
his organisiation had to manage 
environmental change, and develop 
resilience to global problems like 
population growth, deforestation 
and hurricanes. Once again the 
importance of using geospatial data 
to plan for disasters through the 
integration of data and a common 
operational platform was stressed. 
Stefan Schweinfest, Director of the 
UN Statistic Division, and Gregg 
Scott, Inter-regional Advisor for 
UN-GGIM, spoke by video link 
about UN-GGIM and the role of 
geospatial data in achieving the UN 
Sustainable Development Goals. 
Ebisintei Awudu, Surveyor General 
of the Federation, Federal Surveys 
of Nigeria brought the discussion 
down to earth by talking about 
the urgent need for training and 
equipment in developing countries.

OPeN DATA
One of the most animated sessions 
was on open data. Sir Nigel 
Shadbolt, Chairman of the Open 

Data Institute, opined that open 
data creates more revenue than by 
restricting data, and he gave the 
example of Tesla; the geospatial 
community is aware of the case 
of Landsat and of Citymap which 
gives information about moving 
about London, based on data 
from Transport for London, but he 
pointed out that the data released 
must be engineered in order to 
achieve this, and most importantly, 
the case has to be made to the 
finance department. Professor Paul 
Longley, Professor of Geographic 
Information Science at University 
College London, noted that data is 
the world’s most valuable resource 
and gave examples from involuntary 
crowd sourced data - that is 
consumer data collected from 
traces of credit cards, oyster, smart 
meters, on-line shopping etc.

CONCluSION
The first day of the conference 
highlighted key issues facing 
producers and users of geospatial 
data and generated animated 
discussion during the presentations 
and in the margins. The remaining 
days looked at new technology and 
how national mapping agencies can 
contribute to society.

??

>

Nigel Clifford opens the Cambridge 

Conference.
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by RICHARD GROOM ORDNANCE SURVEY

OS: Towards real-time 
mapping
The RICS hosted an event 
with the snappy title ‘Joint 
OS/RICS CPD day’ at St 
George Street in July. Not 
too many clues in the title 
but within the packaging 
was an insight into strategy 
and innovation at the OS.

Innovation was approached from 
several angles. In a view that was 
reflected later by Alex Wrottesley, 
from the GeoVation Hub, Neil 
Ackroyd, Chief Operating Officer, 
spoke of a future when OS will be 
mapping almost in real time. As 
Wrottesley put it, the time between 
data capture and use could be 
reduced from months to seconds. 
“Change is our currency” said 
Ackroyd, and it is accelerating 
almost out of control.

SeNSING THe eNvIRONMeNT
The result will be ever increasing 
data volumes. The OS currently 
holds 4 Petabytes of structured 
data and Ackroyd foresees the 
organisation having to handle 20 
to 30 TB per day. Data collection 
will involve sensing the environment 
without a view of the product and 
using automated software tools to 
structure and interpret the data. 
Paul Cruddace’s enviable job 
involves looking at all the technical 
possibilities ranging from satellite 
remote sensing to photogrammetry 
using photos taken with a mobile 
phone from a moving vehicle. The 
OS product is authoritative mapping 
so crowd-sourcing from anyone will 
be out of the question, but data from 
an ‘informed’ crowd will be a key 
element. The existing data model 
cannot be scaled up, so there will 

be a new data model in the next five 
to ten years. Alex Wrottesley said 
that collaboration is essential for 
innovation and so is calculated risk.

NOT All TeCH
But it wasn’t all about technology. 
Duncan Moss spoke about the 
International Land Measurement 
Standard (ILMS). GW will have more 
on this in the autumn. The speakers 
stressed that we are in the centre 
of a geo-revolution with geo at the 
core of almost every new high-tech 
business. These should be the best 
of times. We need to let those who 
need us, know what we can offer.

David Tucker spoke about the link 
between the OS and the RICS when 
it comes to promoting professional 
qualifications and the importance of 
the apprenticeships in making this 
happen.

OS OveRSeAS
To help pay for the geo 
revolution, OS is expanding its 
work overseas and John Kedar, 
Head of International Policy and 
Engagement spoke of how OS is 
selling the expertise it has gained 
in GB in overseas territories. The 
organisation’s reputation is central. 
He pointed to the fact that in many 
commonwealth countries, the most 
up-to-date national mapping is still 
work produced by the Directorate 
of Overseas Surveys (DoS) in the 
1950s and 60s. Many countries 
are being held back by their lack 
of appreciation of geospatial data 
at ministerial level. He gave as 
an example the recognition that 
mapping is needed to measure 
the progress towards the UN 
Sustainable Development Goals, 

Brian Whiting testing augmented reality at the GeoVation stand

but not that it is needed to plan and 
implement the measures needed to 
reach those goals. Having said that, 
geospatial professionals in those 
countries are eager to progress and 
OS could help them do so.

For this overseas work to succeed 
in contributing to OS coffers, it 
has to be paid for and the fact, 
expressed by Kedar several times, 

that few are willing to pay, was not 
lost on this member of the audience.

This was an excellent day which 
was full of CPD and networking 
between the OS and other 
delegates. For early-birds (who 
miss the traffic), the RICS members 
Business Centre opens at 7am 
(and closes at 8pm) – a welcome 
alternative to killing in time in a 
coffee shop chain.

??

>

“The organisation’s 
reputation is central.”
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by PHIL MILLS UNDERWATER IMAGERY

Surveying above and below 
the Water Line
Phil Mills presents a case study of Derwent Reservoir 
in Northeast England, looking at the accuracy of 
photogrammetry underwater and surrounding the reservoir 
and at the value of the imagery for assessing the condition 
of the embankment.

Occasionally there is a requirement 
to survey a site which has standing 
water present. This situation 
could for example occur at an 
old quarry where there may be a 
number of such areas and they 
could differ substantially in depth. 
This investigation tested whether 
data captured using an SUA 
could measure reasonable depths 
of water and determine at what 
depth the level accuracy became 
unacceptable. It included a general 
assessment of accuracies achieved 
on adjacent areas.

CHaLLENgINg ENvIRoNMENt
The Derwent Reservoir was chosen 
as a suitable location for this test 
because it has a known slope 
underwater against which to test 
the surveyed detail. In addition, 
the area has complex relief (65m 
height difference between highest 
and lowest points) providing a 
challenging flight environment, 
together with hidden/obscured 
detail to test the image resolution. 
Downstream of the dam there is a 
weir system leading into the River 
Derwent and adjacent fields often 
have lying water.

The survey was carried out using a 
QuestUAV Q200 fixed wing aircraft, 
capable of productive flights of 
over 45 minutes duration in winds 
of up to 35mph. An appropriate 
flight plan was drawn up in advance 
which covered the area of interest 

in addition to the land on the 
downstream side of the dam, which 
is owned by Northumbrian Water.

On the day of the survey the 
weather was calm, dry and overcast 

with variable visibility. A calm day 
had been specifically chosen for the 
test, so that there would be minimal 
rippling of the water surface and 
therefore the best conditions for 
surveying the underwater detail.

MaINtaININg CoNtRoL
Before flying, control markers were 
placed around the site and surveyed 
using a Trimble GPS receiver 
referencing an onsite base station. 
Repeat measurements were taken 
at these points to ensure accuracy 

and the mean position of each point 
was taken to be correct. These 
control points were used later in the 
process to refine an initial alignment 
of the photography. An additional 
77 check points were taken across 
the site, sampling various surfaces, 
including roads, water level and 
vegetation of varying height and 
density. These points would act as 
independent checks against the 
final model, in order for a statistical 
analysis to be conducted. They 

played no role in the production of 
the final model.

LEt’S fLy
During the flight, survey data 
was captured in the form of high 
resolution still photography. Over 
the course of the 22 minute flight 
61 ha were covered, with over 
600 photographs captured in the 
process. The flying height was 
300 ft above the water. These 
photographs were then processed 
using Agisoft Photoscan, in 

??

“A calm day had been specifically chosen for the 
test, so that there would be minimal rippling of 
the water surface. . .”

>

Orthophoto of the dam.
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conjunction with the ground control 
data, to produce accurate 3D 
coordinates and orthomosaics.

Once the final models had been 
completed the resulting point cloud 

was exported to a specialist survey 
package to compare against the 
ground survey check points.

RESuLtS oN LaND
Table 1 summarises the results of 
the flight, when compared to the 
ground survey check points. Points 
have been grouped into categories in 
order to reflect the different features to 
which they were related. “Identifiable” 

point accuracy is in XYZ, the 
remainder are in Z (height) only.

On soft surfaces the mean value 
is used to apply a generic height 
correction to vegetation areas.
The water level of the reservoir as 
recorded by the flight agreed with 
the surveyed level, the spread of 
readings being 2cm.

bLoCkED DRaINS
The survey also highlighted a 
number of additional aspects. The 
field drains downstream from the 
dam are clearly identifiable: they are 
seen as changes in grass texture 
and colour on the orthomosaic and 
as waves in the contour drawing. 
On the grassed downstream face 
of the dam the location of the 
uppermost drainage blanket is also 
clearly visible along half of the dam, 
again shown by changes in grass 

colour. Along the middle section of 
the dam there is no visible evidence 
of the blanket. In discussion 
with Northumbrian Water it was 
concluded that this is most likely 
to have been due to drains in that 
section blocking over the course of 
the 50 years they had been in situ.

Also present and identified, are 
small areas of water within the 

grassed area, which show as dark 
patches at the south end of the dam 
near the woodland and in the field 
north of the visitor centre.

RESuLtS uNDERwatER
Whilst the underwater detail lacks 
clarity in the photography, Photoscan 
was able to produce a reasonable 
ground model to a water depth of 
around 1½m. Down to a depth of 
0.4m the model was fairly smooth, 
after this point levels of noise in 
the generated surface increased 
substantially. Even so, by taking the 
lowest point in the main part of the 
point cloud reasonable estimates 
of water depth (within 15% of real 
depth) could be calculated to a 
depth in excess of 1m.

Underwater detail was only visible 
on vertical or near vertical images, 
where the effect of refraction is 
minimal. At oblique angles only 
reflections from the water surface 
were visible. In this sense the water 
acted as a ‘self-filter’. Because the 
underwater imagery is only present 
at near vertical angles, the heights 
calculated will never be as accurate 
as those of ground points.

CoNCLuSIoN
The results obtained showed 
that reasonable estimates can 
be obtained for clear water 
depths down to 1½m. Successful 
commercial use of this method 
would require understanding of the 

methods of data collection, how to 
extract the relevant data and the 
limitations to the accuracy of such 
data.

The survey carried out for this 
experiment was designed and 
planned in advance in order to give 
the best possibility of producing 
a good underwater model. The 
repeatability of these results in less 
than ideal conditions is unknown.

The initial requirement to test 
whether it is possible to calculate 
reasonable estimates of depths of 
shallow standing water from aerial 
photography was met.

It was also possible to identify 
shallow underground features, 
for example underground pipes/

UNDERWATER IMAGERY

“. . . the water acted as a ‘self-filter’.”

SuRfaCE tyPE MEaN (M) RMS (M)

Hard identifiable features 
(eg road markings, tactile 
paving etc)

0,02 0,06

Hard non-identifiable 
features (eg on unmarked 
road or pavement

0,00 0,05

Soft features (short) - eg 
short grass, typically 5cm 
to tip

0,07 0,04

Soft features (medium) - 
eg shin height vegetation, 
typically 20-25cm to tip

0,13 0,09

Table 1

Cross-section indicating the accuracy of underwater point cloud data.
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about tHE autHoR
Phil Mills is a director at Oakley 
Aerial Surveys. He holds a MMath 
from Newcastle University and 
has over 10 years experience 
in land surveying. He has been a fully qualified 
SUA pilot since 2015. For more information email 
enquiries@oakleyaerialsurveys.co.uk.

grassed area, which show as dark 
patches at the south end of the dam 
near the woodland and in the field 
north of the visitor centre.

RESuLtS uNDERwatER
Whilst the underwater detail lacks 
clarity in the photography, Photoscan 
was able to produce a reasonable 
ground model to a water depth of 
around 1½m. Down to a depth of 
0.4m the model was fairly smooth, 
after this point levels of noise in 
the generated surface increased 
substantially. Even so, by taking the 
lowest point in the main part of the 
point cloud reasonable estimates 
of water depth (within 15% of real 
depth) could be calculated to a 
depth in excess of 1m.

Underwater detail was only visible 
on vertical or near vertical images, 
where the effect of refraction is 
minimal. At oblique angles only 
reflections from the water surface 
were visible. In this sense the water 
acted as a ‘self-filter’. Because the 
underwater imagery is only present 
at near vertical angles, the heights 
calculated will never be as accurate 
as those of ground points.

CoNCLuSIoN
The results obtained showed 
that reasonable estimates can 
be obtained for clear water 
depths down to 1½m. Successful 
commercial use of this method 
would require understanding of the 

methods of data collection, how to 
extract the relevant data and the 
limitations to the accuracy of such 
data.

The survey carried out for this 
experiment was designed and 
planned in advance in order to give 
the best possibility of producing 
a good underwater model. The 
repeatability of these results in less 
than ideal conditions is unknown.

The initial requirement to test 
whether it is possible to calculate 
reasonable estimates of depths of 
shallow standing water from aerial 
photography was met.

It was also possible to identify 
shallow underground features, 
for example underground pipes/

membranes as well as lying surface 
water. Whilst such features can 
be quickly identified from the 
aerial data, additional specialist 
knowledge of the site is required to 
interpret the results and determine 
their significance, possibly prior 
to commissioning a much more 
detailed investigation.

UNDERWATER IMAGERYUNDERWATER IMAGERY

Image showing the underwater detail.
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OPERATIONAL INTELLIGENCE by RICHARD GROOM

Esri UK tackles OI 
Operational Intelligence (OI) was the topic for a breakfast meeting at a 
restaurant near the top or London’s iconic Gherkin tower. The hosts were 
Esri UK, who had invited three of their customers to join a roundtable 
discussion with a group of journalists.

To answer the question ‘What 
makes OI?’ it seemed a good place 
to start by first answering ‘What 
is OI?’ It is the information which 
underpins the response to planned 
and unplanned events. As one 
participant put it, it is a combination 
of historical data (experience), 

which can be analysed to find 
patterns and trends, predictive 
analytics and real time data to 
provide situational awareness and a 
common operating picture. Typically 
OI is used to aid the response 
to crises, where the emergency 
responders need access to reliable 
information and to understand it 
quickly. Visualisation is the key to 
this and it only works with reliable 

communications. Response often 
involves different groups of people 
working together so datasets also 
have to be interoperable.

NOT jUsT GIs
David Abernathy-Clarke described a 
system called Exodus for evacuation 

planning. It involves the typical 
GIS task of identifying properties 
at risk in a particular situation and 
prioritising the risk, but the results 
from a straightforward query tend 
to be impractical and in this case 
involved piecemeal evacuations. 
So the system was adapted to 
incorporate the practicalities of 
directing officers on the ground. He 
now claims to be able to prepare 
evacuation plans within minutes 
– a job that used to take hours. 
Responders report back via Exodus 
as they proceed with the evacuation 
thus providing information to the 
control room on its progress.

Tracking of people and assets 
is now routine. The Environment 
Agency has tagged all its equipment 
so that it automatically knows where 
it is at all times, without needing 
to phone the custodian. Likewise, 
police radios are GPS-enabled so 
that the officer in charge knows 
where they are at all times.

THE INTELLIGENCE CyCLE
You might think that the intelligence 
half of OI, the listening and 

analysing side, would be separate 
from the Operational side – the 
management and response, but 
this is not so. As mentioned above 
there is a feedback loop and 
responders provide intelligence to 
the control room. Again, automated 
georeferencing makes the process 
efficient and practical. In the EA’s 
case, images and reports from 
the field provide information to the 
control room and flood event data 
feeds back into the flood modelling 
scenarios, which are used to predict 
the effect of flooding. Wessex 
Water encourages feedback as a 
way to improve the productivity 
of call centres, with GIS at the 
centre of the experience. Thus, a 
complaint about a hole in the road 
can become an opportunity to let 
the customer know why it is there 
and engage with them about related 
matters.

PART Of A TREND
Increasingly you find the same 
terminology appear in different 
settings. For successful OI we were 
told that you need ‘one version of 
the truth’. There are several other 
parallels with BIM, which is also 
intended to promote productive 
collaboration. Conflicting media 
messages have in the past been a 
problem which a single version of 
the truth now helps to avoid. There 
are also parallels with the current 
development of data services for 
autonomous vehicles, which need a 
map data background but also real 
time intelligence to determine their 
position and to sense and avoid 
transitory obstacles.

Collaboration depends upon 
connectivity and interoperability. 
For connectivity the police 
use Airwave radios. There are 
serious drawbacks with using 
cell technology, for which the 

EA’s answer is a number of vans 
equipped to act as mobile Wi-Fi 
hotspots.

Esri UK’s ArcGIS technology is at 
the heart of interoperability for the 
three customers and the common 
platform also makes it easier to 
develop new apps. These can 
be requested, written quickly, 
tried out and then either kept or 
discarded. The common view was 

“. . . there are several other parallels 
with BIM. . .”

ROUND TAbLE PARTICIPANTs:
Esri UK panellists:
Kevin Doughty, Head of Utilities and Telecom, Esri 
(UK)
Simon Weaver, Senior Marketing Campaigns 
Manager, Esri (UK)

Esri UK customers:
Nick Jones, Senior Advisor, Environment Agency
Andy Nicholson, Asset Data Manager, Wessex 
Water
Dave Abernethy-Clark, Constable at North Wales 
Police

Moderator
Clive Longbottom, Quocirca
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OPERATIONAL INTELLIGENCEOPERATIONAL INTELLIGENCE by RICHARD GROOM

Esri UK tackles OI 
analysing side, would be separate 
from the Operational side – the 
management and response, but 
this is not so. As mentioned above 
there is a feedback loop and 
responders provide intelligence to 
the control room. Again, automated 
georeferencing makes the process 
efficient and practical. In the EA’s 
case, images and reports from 
the field provide information to the 
control room and flood event data 
feeds back into the flood modelling 
scenarios, which are used to predict 
the effect of flooding. Wessex 
Water encourages feedback as a 
way to improve the productivity 
of call centres, with GIS at the 
centre of the experience. Thus, a 
complaint about a hole in the road 
can become an opportunity to let 
the customer know why it is there 
and engage with them about related 
matters.

PART Of A TREND
Increasingly you find the same 
terminology appear in different 
settings. For successful OI we were 
told that you need ‘one version of 
the truth’. There are several other 
parallels with BIM, which is also 
intended to promote productive 
collaboration. Conflicting media 
messages have in the past been a 
problem which a single version of 
the truth now helps to avoid. There 
are also parallels with the current 
development of data services for 
autonomous vehicles, which need a 
map data background but also real 
time intelligence to determine their 
position and to sense and avoid 
transitory obstacles.

Collaboration depends upon 
connectivity and interoperability. 
For connectivity the police 
use Airwave radios. There are 
serious drawbacks with using 
cell technology, for which the 

EA’s answer is a number of vans 
equipped to act as mobile Wi-Fi 
hotspots.

Esri UK’s ArcGIS technology is at 
the heart of interoperability for the 
three customers and the common 
platform also makes it easier to 
develop new apps. These can 
be requested, written quickly, 
tried out and then either kept or 
discarded. The common view was 

that configuration was better than 
customisation.

CARbON AND sILICON!
OI combines information sensed 
by people with data sensed by 
machines, whether they are real time 
sensors sending data from particular 
locations to the control room or fitted 
to moving platforms, such as drones, 
planes or spacecraft, which can 
provide a bigger picture context in 

near real time. Described amusingly 
as ‘silicon-based’ rather than ‘carbon-
based’ lifeforms, they do have the 
advantage of doing as they are told!

TOP TIPs
The participants were asked for 
their best practice tips for OI. The 
answers; be consistent; if you want 
to do ten things, do five but do 
them well; and listen to the user 
community, invest in their time.

??

>
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BIM by IAN DOWMAN

BIM: Level 2 challenges, 
Level 3 plans
The 2017 RICS bIM Conference with the theme of ‘bIM in the UK: Past, 
Present & Future’ had a different feeling than in previous years with fewer 
attendees, a broader approach, and more assessment of progress.

Anne Kemp, Director of BIM 
Strategy and Development at Atkins 
and Chair of the UK BIM Alliance led 
the proceedings and encouraged 
discussion between delegates. 
The theme of the meeting was 
the challenges of driving further 
adoption of BIM Level 2 in the 
private sector and amongst SME’s, 
whilst also looking to the future as 
the UK Government’s BIM Taskforce 
aims to enact the Digital Built Britain 
Level 3 BIM strategic plan.

ARe We ReADy FOR level 3?
Dr Kemp noted that there was 
a danger of a vacuum between 
getting full use and understanding 
of level 2 and implementing level 3; 
whether the UK is ready for level 3 
was a major question. She noted 
that 98% of companies in the 
construction industry employ 34 
or less people with a 10% impact. 
It was clear that although the time 

for compliance with level 2 BIM has 
passed, this was not fully realised, 
with speakers emphasising the 
need for a hybrid approach with 
partners in projects not necessarily 
all using BIM, but on the other 
hand demonstrating that exposure 

to BIM revealed the advantages, 
and converted contractors to using 
it. A major challenge is raising 
awareness of BIM in the context 
of the digital economy, smart 
cities and the Internet of things, all 
against a backdrop of diminishing 
resources, urbanisation and global 
competition. Speakers referred to 
Digital Built Britain as ambitious, 
but deliverable. The success of the 

Level 2 programme in the UK should 
provide the foundation from which 
to build, but Level 3 implementation 
has not yet happened and its 
success is still uncertain.

Dr Kemp also referred to The Farmer 
Review of the UK Construction 
Labour Model which states that 
‘Deep-seated problems have existed 
for many years and are well known 
and rehearsed, yet despite that, there 

appears to be a collective reluctance 
or inability to address these issues 
and set a course for modernisation.’ 
http://www.cast-consultancy.com/
wp-content/uploads/2016/10/
Farmer-Review-1.pdf. Could BIM 
help remedy this situation? A 
further challenge is extending BIM 
to subsurface and geotechnical 
applications.

DeMONSTRATINg The  
beNeFITS
Following on from the opening 
keynote address, a panel discussion 
focused on the role of the surveying 
profession in creating a future for 
the built environment industry, with 
emphasis on whole-life collaboration 
on construction, and co-operation 
between institutions, membership 
bodies and places of learning. 
In the discussion the problem of 
demonstrating the benefits of BIM 
to clients who may be investment 
bankers or pension fund managers 
was raised, and the need to 
demonstrate a business case. There 

is a time/cost saving in generating 
3D at survey rather than generating 
3D from 2D at a later stage. Of 
particular interest was the work of 
Alison Watson, Managing Director of 
Class Of Your Own, who created the 
innovative Design Engineer Construct! 
(DEC!) learning programme for 
schools. The programme interests 
children in the subject but, it was 
pointed out, there may be no jobs at 
the end of it. It was also noted that 
there is not enough concentration 
on training professionals (rather than 
trades people) in government policy. A 
feature of the whole conference was 
that the initial survey was not an issue 
and that the need for this is increasing 
and was a routine activity.

CONTRACTORS UNReADy FOR  
level 2
David Ridout, a director of Adams 
Fletcher discussed BIM for SMEs. 
There is an expectation that all 
clients in health and education 
would require BIM compliance but 
this is not so. Contractors are not 
BIM Level 2 ready due to companies 
sticking to traditional methods and 
not having suitable software. BIM 
is not being introduced wholesale 
but through a piecemeal approach. 
It was suggested that instead of 
talking about BIM, the term 3D 
digital or 3D CAD should be used, 
and that advantages to contractors 
should be played up rather than 

advantages to the client. Experience 
shows that advantages of BIM will 
be demonstrated to non-users 
during a project.

Hugh Boyes, Cyber Security Lead, 
Institution of Engineering and 
Technology who also spoke at 
GEOBusiness, stressed the need to 
understand the risks of putting data Visualisation of the Sydney Opera House from the BIM model.

“. . . danger of a vacuum between 
getting full use and understanding of 
level 2 and implementing level 3. . .”

“. . . instead of talking about BIM the 
term 3D digital or 3D CAD should be 
used. . .”
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BIM: Level 2 challenges, 
Level 3 plans

Level 2 programme in the UK should 
provide the foundation from which 
to build, but Level 3 implementation 
has not yet happened and its 
success is still uncertain.

Dr Kemp also referred to The Farmer 
Review of the UK Construction 
Labour Model which states that 
‘Deep-seated problems have existed 
for many years and are well known 
and rehearsed, yet despite that, there 

appears to be a collective reluctance 
or inability to address these issues 
and set a course for modernisation.’ 
http://www.cast-consultancy.com/
wp-content/uploads/2016/10/
Farmer-Review-1.pdf. Could BIM 
help remedy this situation? A 
further challenge is extending BIM 
to subsurface and geotechnical 
applications.

DeMONSTRATINg The  
beNeFITS
Following on from the opening 
keynote address, a panel discussion 
focused on the role of the surveying 
profession in creating a future for 
the built environment industry, with 
emphasis on whole-life collaboration 
on construction, and co-operation 
between institutions, membership 
bodies and places of learning. 
In the discussion the problem of 
demonstrating the benefits of BIM 
to clients who may be investment 
bankers or pension fund managers 
was raised, and the need to 
demonstrate a business case. There 

is a time/cost saving in generating 
3D at survey rather than generating 
3D from 2D at a later stage. Of 
particular interest was the work of 
Alison Watson, Managing Director of 
Class Of Your Own, who created the 
innovative Design Engineer Construct! 
(DEC!) learning programme for 
schools. The programme interests 
children in the subject but, it was 
pointed out, there may be no jobs at 
the end of it. It was also noted that 
there is not enough concentration 
on training professionals (rather than 
trades people) in government policy. A 
feature of the whole conference was 
that the initial survey was not an issue 
and that the need for this is increasing 
and was a routine activity.

CONTRACTORS UNReADy FOR  
level 2
David Ridout, a director of Adams 
Fletcher discussed BIM for SMEs. 
There is an expectation that all 
clients in health and education 
would require BIM compliance but 
this is not so. Contractors are not 
BIM Level 2 ready due to companies 
sticking to traditional methods and 
not having suitable software. BIM 
is not being introduced wholesale 
but through a piecemeal approach. 
It was suggested that instead of 
talking about BIM, the term 3D 
digital or 3D CAD should be used, 
and that advantages to contractors 
should be played up rather than 

advantages to the client. Experience 
shows that advantages of BIM will 
be demonstrated to non-users 
during a project.

Hugh Boyes, Cyber Security Lead, 
Institution of Engineering and 
Technology who also spoke at 
GEOBusiness, stressed the need to 
understand the risks of putting data 

onto the net as, for example, floor 
plans and drone lidar scans are a 
security risk which are not always 
realised and are not protected. 
Awareness is the key.

Kieran Parkinson of the Built 
Environment section at BSI talked 
about BIM standards and guidance 
and it was noted that Survey for BIM 
needs a standard for REVIT.

PlAN FOR FM
The break-out group on facilities 
management (FM) gave an optimistic 
view of BIM for FM through two case 
studies, also the move to level 3 

seems less daunting. Graham Kelly 
an Associate of the BIM Academy 
gave a presentation on using BIM 
for FM (BIM4FM) at Sydney Opera 
House. Starting with a mixture 
of source material, often very 
complex and poorly documented, 
new surveys were carried out and 
functional databases were produced, 
the key appears to be a thorough 

Finite Element Analysis of the roof of the Sydney Opera House derived from BIM. (Courtesy ARUP)

understanding of client requirements 
and an effective plan, clients want 
to understand their building better. 
A BIM model now exists but does 
not include all assets. This new 
system saves time in locating 
assets. Visualisation is interactive 
and contains all the information on 
documentation, location etc.. A 
key requirement is to know what 
information is needed at the start 
of a project to avoid changes to 
the database at a later date. This 
could be particularly important with 
a new build to ensure that asset 
management data is linked with 
location. The use of an iPad to give 
information on the asset requiring 
attention before arriving was 
reported as giving better than 10% 
improvement in productivity.

Overall the conference gave a good 
impression of the current situation in 
implementing BIM, demonstrating 
both successes and problems. 
The prospects for the geomatics 
industry are good as the use of BIM 
is expanding; it is being more used 
for FM and the construction industry 
as a whole is recognising the value of 
3D, and visualisation and that BIM is 
helpful in managing the construction/ 
infrastructure life cycle.

??

>

“. . . danger of a vacuum between 
getting full use and understanding of 
level 2 and implementing level 3. . .”

“. . . instead of talking about BIM the 
term 3D digital or 3D CAD should be 
used. . .”
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LASER SCANNER by RICHARD GROOM

BLK is coming – be ready!
breakfast press briefings seem to be the fashion. This time the topic was 
Leica’s bLK360 laser scanner, which has apparently been taking North 
America by storm and had also aroused interest at Autodesk University in 
London earlier in the week.

Burkhard Boeckem, CTO of 
Hexagon Systems, opened by 
saying that Leica had identified 
a gap in the market between 

commercial and HDS scanners and 
that this was home for the BLK. 
He likened the development and 
impact of the BLK with that of the 
T2 in the 1920s. The objective was 

to miniaturise, simplify and game-
change. It’s a scanner but it also 
has coaxial cameras which can 
be used to produce 360° dome 

views and a thermal camera, which 
outputs actual temperature values. 
It operates with one button press 
and has some internal data storage, 
but the objective is to transfer data 

wirelessly to an iPad Pro. As part of 
Leica’s tie-up with Autodesk, they 
supply ReCap Pro to run on the 
iPad free of charge for a year.

HAND bAGGAGe ONLy
There are two remarkable features 
about the BLK360. Firstly, its 
physical characteristics. It is light 
and small. It, along with an amazing 
and very lightweight tripod can fit 
easily into an overnight bag. It runs 
off a standard Leica battery with 
the capacity to complete around 
40 scans, has an IP54 rating and 
is intended for indoor and outdoor 
use. Secondly, its price. At 15,000 
euros it is far cheaper than anything 
we have seen before.

Another participant at breakfast 
was Lewis Wenman, lead BIM 

manager at Bouygues UK, who 
compared the difficulty of obtaining 
management approval to buy a 
Leica P40 scanner to the ease with 
which he was able to get approval 
for a BLK360. For him, the prime 
operational benefit of the BLK360 is 
that anyone can use it. ReCap 360 
registers the scans automatically, 
along with accuracy statistics, and 
builds up the registered point cloud 
on the fly.

IGNORANCe COULD be  
DIsAsTROUs
One can imagine the BLK360 
being worked to death to build 
up clouds from dozens of scans 
without considering basic surveying 
principles, leading to a wave 
of survey horror stories. When 
challenged on this, both Leica and 
Autodesk, who were represented by 
Brett Casson, Digital Infrastructure 
Leader, claimed that users would be 
made fully aware of the instrument’s 
limitations. That is encouraging, but 
history has taught us that ignorance 
usually wins over knowledge.

CALIbRATeD IN swITzeRLAND
All sensors in the BLKs are 
calibrated robotically in a special 
room in the Heerbrugg factory. 
When delivered, each scanner has a 
specified 3D point accuracy of 6mm 
at 10m range and 8mm at 20m 
range. This is effectively ‘noise’. Its 
maximum range is 60m, so it would 
be wise to check the spec sheets 
if intending to use at longer ranges. 

We were told that BLKs would 
need ‘periodic’ recalibration, but 
Leica would not be drawn on the 
recommended interval.

THe ANsweR fOR bIM
The overall impression was that 

“. . . it would be wise to check the spec 
sheets if intending to use at longer 
ranges.”

“. . . the prime operational benefit  
of the BLK360 is that anyone can  
use it. . .”

Leica BLK360 

operating with an 

iPad
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BLK is coming – be ready!
wirelessly to an iPad Pro. As part of 
Leica’s tie-up with Autodesk, they 
supply ReCap Pro to run on the 
iPad free of charge for a year.

HAND bAGGAGe ONLy
There are two remarkable features 
about the BLK360. Firstly, its 
physical characteristics. It is light 
and small. It, along with an amazing 
and very lightweight tripod can fit 
easily into an overnight bag. It runs 
off a standard Leica battery with 
the capacity to complete around 
40 scans, has an IP54 rating and 
is intended for indoor and outdoor 
use. Secondly, its price. At 15,000 
euros it is far cheaper than anything 
we have seen before.

Another participant at breakfast 
was Lewis Wenman, lead BIM 

manager at Bouygues UK, who 
compared the difficulty of obtaining 
management approval to buy a 
Leica P40 scanner to the ease with 
which he was able to get approval 
for a BLK360. For him, the prime 
operational benefit of the BLK360 is 
that anyone can use it. ReCap 360 
registers the scans automatically, 
along with accuracy statistics, and 
builds up the registered point cloud 
on the fly.

IGNORANCe COULD be  
DIsAsTROUs
One can imagine the BLK360 
being worked to death to build 
up clouds from dozens of scans 
without considering basic surveying 
principles, leading to a wave 
of survey horror stories. When 
challenged on this, both Leica and 
Autodesk, who were represented by 
Brett Casson, Digital Infrastructure 
Leader, claimed that users would be 
made fully aware of the instrument’s 
limitations. That is encouraging, but 
history has taught us that ignorance 
usually wins over knowledge.

CALIbRATeD IN swITzeRLAND
All sensors in the BLKs are 
calibrated robotically in a special 
room in the Heerbrugg factory. 
When delivered, each scanner has a 
specified 3D point accuracy of 6mm 
at 10m range and 8mm at 20m 
range. This is effectively ‘noise’. Its 
maximum range is 60m, so it would 
be wise to check the spec sheets 
if intending to use at longer ranges. 

We were told that BLKs would 
need ‘periodic’ recalibration, but 
Leica would not be drawn on the 
recommended interval.

THe ANsweR fOR bIM
The overall impression was that 

although the BLK360 will be sold 
online – waiting time is currently 
16 weeks, it has been designed 
with the same, if not greater, 
thoroughness as any Leica 
instrument. It is not however alone 
in its market. There is already a 

competitor from NCTech, as well 
as structured light technology 
from Matterport, photogrammetry 
and mobile scanners. Leica and 
Autodesk see BIM as the market 
for BLK. It will allow as-built data 
to be collected quickly by anyone. 

It means that more data will be 
collected and as-built models will 
consequently be more complete 
and therefore more valuable 
throughout a building’s lifecycle. 
Facilities managers might also use it 
to record changes to building layout.

wHeRe DOes THIs LeAve  
sURveyORs?
Autodesk see BLK360 as just 
the start of a ‘democratisation’ 
process. Will this process result in 
surveyor obsolescence, or will we 
find opportunities further up the 
‘food chain’, ensuring that survey 
principles are respected, and the 
data that ‘anyone can collect’ 
is quality assured and managed 
properly and users understand the 
benefits and limitations?

??

>

“. . . it would be wise to check the spec 
sheets if intending to use at longer 
ranges.”

The Leica BLK360 

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

sENsEFLy’s ALwAys ON TO 
KEEp DRONEs FLyING
senseFly has announced Always 
On, a service package designed to 
keep professional drone operators 
working and ensure business 
continuity. Available as a bundle 
option alongside every eBee 
Plus drone purchase, Always On 
provides operators with professional 
support and peace of mind. In the 
event of a drone hardware problem 
— whether the result of user 

error, a naturally occurring event 
or a technical issue — customers 
can simply contact their local 
representative to have their drone 
replaced free of charge within 48 
hours, no questions asked.

The service package also extends 
the eBee Plus’s limited warranty 
from one to two years and includes 
free scheduled services, as well as 
free battery replacements.

“Always On enables eBee Plus 
operators to virtually eliminate the 
issue of project disruption and, 
in turn, allowing them to better 
plan their workloads and meet 
their commitments” explained 
Jean-Thomas Celette, Chief 
Sales & Marketing Officer at 
senseFly. Always On is available 
for professional users in the United 
States and will be supported by 
senseFly’s network of distribution 
partners located across the U.S.

pENMAp FOR ANDROID
Trimble has introduced Penmap 
for Android, a cloud-connected 
application for field surveying 
and high-accuracy Geographic 
Information System (GIS) data 
collection that works on mobile 
handhelds, smartphones and 
tablets. It focuses on core survey 
and mapping tasks such as 
cadastral and boundary surveys, 
establishing local control, stake-
outs, quality checks and asset 
management for utilities. It runs on a 
variety of Android devices, including 
the rugged Trimble TDC100 
handheld, and supports full-featured 
Trimble GNSS receivers.

Trimble Penmap for Android is 
optimized to integrate with the 
new Trimble Catalyst service, a 
software-defined GNSS receiver 
that connects to the small, 
inexpensive plug-and-play DA1 
antenna, and allows surveyors to 
choose an accuracy level from 
meter to centimetres to suit their 
application needs. Together, 
Penmap and Catalyst can both be 

THIEvEs AvOID wREN-A-GuARD
Wren-a-
Guard is a 
new device 
to combat 
instrument 
theft. It 
employs 
a four-

pronged defence. Firstly, it uses a metal plate to 
lock the legs open and fixes the plate to the tripod 
head with the combination lock, making it difficult 
to carry the instrument on its tripod and squeeze it 
into a car.

Secondly, it locks the tribrach, so getting the 
instrument out of its tribrach is impossible without 
unlocking another combination lock. Thirdly, a 
motion sensor is fitted, which gives off a piercing 
alarm, to attract the attention of passers-by and 
panic the thieves if the tripod is moved. Finally, there 
is a cable lock to tie the tripod to a nearby lamp 
post.

When traversing, the surveyor moves Wren-a-Guard 
from tripod to tripod with the total station, and 
to facilitate forced-centring, the kit includes extra 
components to go with the forward tripods.

The device has been developed by surveyor Tom 
Wren who is selling Wren-a-Guard through SCCS 
for less than £200 apiece. Wren says that so far 
there have been no reported thefts of instruments 
where his device has been fitted and that, in 
addition to reducing the risk of violent attack by 
thieves, there is the potential to reduce insurance 
premiums.

purchased through a fixed monthly 
subscription.

pLOwMAN CRAvEN LAuNCHEs 
uAv RAIL suRvEy sysTEM
Plowman Craven has launched a 
system that deploys UAVs to enable 
the comprehensive surveying of 
rail infrastructure to a sub-5mm 
accuracy. Able to cover the busiest 
and most inaccessible areas of 
the rail network from a working 
height of 25m, the Vogel R3D 
system can capture track condition 
and measurement data from a 
position of safety even during traffic 
hours. This removes the need for 
possessions and line blocks and 
drastically reduces the exposure 
of workers to risk. The result is a 
shortening of programme times and 
significant cost savings.

Chris Preston, senior engineer, 
Network Rail, commented that 
the application of the Vogel R3D 
system is a real game-changer for 
Network Rail and helps to satisfy 
many of survey requirements in 
a safe manner without the cost 
implications or potential programme 
delays associated with multiple 
possessions.

Malcolm Donald, director of 
Plowman Craven said the Vogel 
R3D system really does represent 
a steep change in the surveying 
of the rail environment. Not only 
does it massively reduce risk, 
cost and timeframes compared to 
traditional surveying methods, but – 
according to Plowman Craven – the 
data accuracy is also superior to 
traditional laser-scanning systems. 
It can also be deployed on any 
infrastructure project that requires 
remotely-captured, engineering-
grade data such as bridges or oil 
rigs.

pOINT CLOuDs FOR HOLOLENs
Arvizio, Inc. has announced the 
integration of LiDAR point cloud 
processing with MR Studio, its 
enterprise mixed reality (MR) 
software platform for HoloLens 

and other mixed reality devices. 
MR Studio is a comprehensive 
mixed reality suite designed for the 
enterprise to meet the emerging 
needs of the AEC (Architecture, 
Engineering and Construction), 
industrial, healthcare and education 
markets.

Mixed reality devices and smart 
glasses are unable to render these 

Recruit, Develop and Retain
whether ‘breakfast briefings’ are delights or chores is a matter for debate, but for sure 
they are currently in fashion. A Thursday in July saw Richard Groom at an address near 
Liverpool street station for a couple of hours with Autodesk platinum partner, Excitech.

The topic of the day was ‘Develop 
your People’, with the aim of 
helping companies to recruit the 
right people, develop them and 
retain them.

JusT HOw GOOD ARE THEy?
The problem for recruiters is 
knowing how good candidates are 
without taking skilled staff off paid 
work to carry out assessments. 
Benchmarks are essential and 
Autodesk Certification is one of 
them. But how often do we ignore 
the new features from the latest 
software release because we 
already know how to do it? For 
this reason Excitech suggest that 
certification should be an annual 
process rather than a one-off.

Software called KnowledgeSmart 
is another web-based tool for 
assessing skills. It identifies 
skills and training requirements. 
Unlike Autodesk certification, 
KnowledgeSmart gives you 
feedback. It also measures not 
only success, but also time taken 
to achieve success and can be 
used to compare teams and 
groups as well as individuals. 
A further benefit is that it can 
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purchased through a fixed monthly 
subscription.

pLOwMAN CRAvEN LAuNCHEs 
uAv RAIL suRvEy sysTEM
Plowman Craven has launched a 
system that deploys UAVs to enable 
the comprehensive surveying of 
rail infrastructure to a sub-5mm 
accuracy. Able to cover the busiest 
and most inaccessible areas of 
the rail network from a working 
height of 25m, the Vogel R3D 
system can capture track condition 
and measurement data from a 
position of safety even during traffic 
hours. This removes the need for 
possessions and line blocks and 
drastically reduces the exposure 
of workers to risk. The result is a 
shortening of programme times and 
significant cost savings.

Chris Preston, senior engineer, 
Network Rail, commented that 
the application of the Vogel R3D 
system is a real game-changer for 
Network Rail and helps to satisfy 
many of survey requirements in 
a safe manner without the cost 
implications or potential programme 
delays associated with multiple 
possessions.

Malcolm Donald, director of 
Plowman Craven said the Vogel 
R3D system really does represent 
a steep change in the surveying 
of the rail environment. Not only 
does it massively reduce risk, 
cost and timeframes compared to 
traditional surveying methods, but – 
according to Plowman Craven – the 
data accuracy is also superior to 
traditional laser-scanning systems. 
It can also be deployed on any 
infrastructure project that requires 
remotely-captured, engineering-
grade data such as bridges or oil 
rigs.

pOINT CLOuDs FOR HOLOLENs
Arvizio, Inc. has announced the 
integration of LiDAR point cloud 
processing with MR Studio, its 
enterprise mixed reality (MR) 
software platform for HoloLens 

and other mixed reality devices. 
MR Studio is a comprehensive 
mixed reality suite designed for the 
enterprise to meet the emerging 
needs of the AEC (Architecture, 
Engineering and Construction), 
industrial, healthcare and education 
markets.

Mixed reality devices and smart 
glasses are unable to render these 

numerous points therefore  
a means to serve accurate 
portions of the model is required 
in order to navigate the full 
model on the MR device. 
Arvizio’s proprietary ASPEN 
(Advanced Spatial Processing 
Engine) provides cross-platform 
visualisation with automatic 
level of detail (LOD) processing 
for complex 3D models while 

maintaining visual quality and 
accuracy to enable a rich 
visualization experience via MR 
Studio. Arvizio’s MR Studio 
platform constructs a spatial data 
pyramid with rapid data indexing, 
allowing vast LiDAR models to be 
structured into segments which 
can be displayed and navigated 
on demand based on the user’s 
model viewing requirements.

Recruit, Develop and Retain
whether ‘breakfast briefings’ are delights or chores is a matter for debate, but for sure 
they are currently in fashion. A Thursday in July saw Richard Groom at an address near 
Liverpool street station for a couple of hours with Autodesk platinum partner, Excitech.

The topic of the day was ‘Develop 
your People’, with the aim of 
helping companies to recruit the 
right people, develop them and 
retain them.

JusT HOw GOOD ARE THEy?
The problem for recruiters is 
knowing how good candidates are 
without taking skilled staff off paid 
work to carry out assessments. 
Benchmarks are essential and 
Autodesk Certification is one of 
them. But how often do we ignore 
the new features from the latest 
software release because we 
already know how to do it? For 
this reason Excitech suggest that 
certification should be an annual 
process rather than a one-off.

Software called KnowledgeSmart 
is another web-based tool for 
assessing skills. It identifies 
skills and training requirements. 
Unlike Autodesk certification, 
KnowledgeSmart gives you 
feedback. It also measures not 
only success, but also time taken 
to achieve success and can be 
used to compare teams and 
groups as well as individuals. 
A further benefit is that it can 

be used to demonstrate skills 
competency.

TRADITIONAL LEARNING
Traditionally, development is 
founded on classroom learning. 
Excitech recognise the importance 
of this and indeed offer many 
courses aimed at various sectors, 
but research has shown an 
alarming lack of retention from 
this method of learning. For 
this reason, there is the need 
to provide ongoing support for 
solving problems when they arise 
in the course of the working day. 
Traditionally, this can involve asking 
a more experienced person – 
which involves both people being 
taken away from productive work, 
or it could involve googling, which 
can result in poor advice or non-
optimum solutions. 

E-LEARNING
The answer is self-help but from a 
trusted source, for which Excitech 
recommends Eagle Point’s 
Pinnacle Series software. This 
is essentially a knowledge base 
with Autodesk and other standard 
information, but organisations can 
add their own content too, and that 

does not have to be confined to 
Autodesk products. It can include 
custom FAQs, tips and tricks 
from in-house experts and more 
mundane administrative stuff too

Pinnacle can be used to define 
and follow learning paths. In 
conjunction with KnowledgeSmart, 
there can be testing before and 
after training sessions. The system 
is available 24/7 and for Excitech 
customers there is a chat facility, 
when you need to talk to an expert.

This early start was certainly 
worthwhile and should give survey 
companies some ideas on how to 
manage their most important asset 
– their staff.

Participants in 

‘Develop your 

People’ enjoy their 

breakfast.
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The best conference in the world and the best place in 
the world!

The International Conference 
on the History of Cartography 
shows Brazilian hospitality and 
Norfolk Island continues to 
fascinate.

The best conference anywhere in 
the world has to be the International 
Conference on the History of 
Cartography (ICHC) held this year 
for the first time in the southern 
hemisphere at Belo Horizonte in 
Brazil. Contrary to the perceptions 
created by the media the Brazilian 
people were the most polite I have 
seen anywhere (apart from Norfolk 
Island, of course!) with fresh and 

tasty food, fine weather, amazing sights and presented 
topics all about historical mapping and surveying, so 
I really loved it. We were treated to the very best of 
Brazilian hospitality with VIP receptions at venues which 
had set up brilliant exhibitions of historic mapping 
and surveying, especially the 1895 survey to lay out 
Belo Horizonte from scratch to accommodate over 
8 million residents. There was plenty of exotic wildlife 

about including a toucan on a balcony rail in the quaint 
antique mountain village of Ouro Preto which boasts 
30 ornate cathedrals (in Australia that would be pubs!). 
Held biannually the next ICHC is to take place in 
Amsterdam in 2019.

19TH Tom BroCk leCTure
It is great to see the increased involvement of women 
in the senior levels of management in the highest 
level of Rugby League so it was particularly pleasing 
to hear Raelene Castle present this year’s Tom Brock 
Lecture in Sydney. Tom Brock was a sports historian 
with a particular interest in Rugby league, and the 
Tom Brock Bequest supports an annual lecture and 
a scholarship. Raelene Castle, Chief Executive Officer 
of the Canterbury Bulldogs, gave a most entertaining 
tale of her appointment and many experiences during 
her tenure. My two daughters Jaime and Alexandria 
were on hand to hear my erudite thank you to the 
guest speaker on behalf of the Brock family along 
with appreciation to the dedicated members of the 
Tom Brock committee for making it to their 19th such 
event. As customary food and drinks supplied allowed 
the visitors to mingle and talk with some of the special 
loyal regulars like Ian Heads, NRL super brain David 
Middleton, Ray Chesterton and actor Lex Marinos.

Norfolk IslaNd sNap vIsIT
Another chance to visit Norfolk Island, my favourite 
place on Earth, could not be resisted and worth the 
cost of the trip alone was a visit to the late Australian 
authoress Colleen McCullough’s incredible house 
where she penned many of her best sellers like The 
Thorn Birds, Tim and her Roman series. Kerima-Gae 
was reconnoitering for her 2018 tour to include Bounty 
Day in early June which sees all the locals dress in 
period costume to celebrate the 1856 arrival of their 
ancestors after the long voyage from Pitcairn Island 
on the Morayshire. Since the Australian Government’s 
coup d’état to usurp the local administration last year 
there does not appear to be any obvious outward 
indicators of serious changes to the island’s unique 
character. However the locals tell a different tale of 
arrogant dismissal of locals from many positions 
coupled with the enormous financial imposition of the 
grossly unfair land tax thrust upon them in the same 
fashion that they rip us off on the mainland. In any 
event NI still remains my best place on earth, a place to 
which I hope everyone I know visits at least once.

>

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.

John Brock and Brazilian presenter Denise at the ICHC exhibition.
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Wren-a-Guard
Tripod Lock & Alarm

Secure expensive Total Stations, GPS
Antennas and other tripod mounted

instruments from the growing risk of theft

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

Stops tripod legs being folded•
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