
JANUARY / FEBRUARY 2019

Issue No 2 • Volume 27

Artificial Intelligence and Education

FREE DIGITAL SUBSCRIPTION FOR PROFESSIONAL SURVEYORS SEE PAGE 3

What is GeoAI? AI for Image Analytics OS develops AI 
 applications

Geospatial Science at 
uCl

Ruth Adams at The 
Survey School

WWW.GEOMATICS-WORLD.CO.UK

01_cover.indd   1 15-01-19   08:25



Sales  |  Hire  |  Service  |  Support

       0330 678 0181           sales@surveyequipment.com           www.surveyequipment.com

Leica Pegasus:Two Ultimate

Mobile reality capture

This reality capture solution is completely vehicle-independent, 
making it the complete solution across multiple applications 
for road, rail and marine. You only need to capture the data 
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whilst achieving survey-grade accuracy, keeping your 
employees safe and decreasing your time in the field.

• More data safer and faster

• Wide range of applications

• Multi Sensor Measurement Platform
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Artificial Intelligence Points the Way to a Bright Future

Our two themes for this issue are strongly 
linked: Artificial Intelligence (AI) and Education. 
As Andrew Coote and Owen Hawkins explain in 
their articles, AI is set to be crucial in extracting 
information from the vast amounts of data which 
we are now collecting. The term GeoAI is gaining 
traction because location can play an invaluable 
part in successful AI. Almost every article in this 
issue of GW mentions AI. So, as the articles on 
education explain, AI is becoming an essential 
component of courses, requiring new ways of 
looking at the curriculum.

Readers may be confused by the terminology around 
AI which includes Machine Learning and Deep 
Learning. One way of understanding this is to visualise 
them as concentric circles with AI the largest, then 
machine learning, which blossomed later, and finally 
deep learning which is driving today’s AI explosion, 
fitting inside both. This is explained by Michael 
Copeland in his blog (https://bit.ly/2aoQwIx). He notes 
that AI is human intelligence exhibited by machines 
whilst Machine Learning is an approach to achieve AI. 
Machine Learning at its most basic is the practice of 
using algorithms to parse data, learn from it, and then 
make a determination or prediction about something in 
the world. A machine is “trained” using large amounts 
of data and algorithms that give it the ability to learn 
how to perform the task. Deep Learning is a technique 
for implementing Machine Learning - picking images 
of cats out of YouTube videos was one of the first 
breakthrough demonstrations of deep learning.

The article by Isabel Sargent and her colleagues at 
Ordnance Survey demonstrates that developing and 
implementing AI is complex and time consuming, 
but the rewards can be considerable. This is further 
demonstrated in the November issue of the ISPRS 
Journal of Photogrammetry and Remote Sensing which 
was devoted to Deep Learning for Remote Sensing 
Data and includes articles on classification, registration 
and object detection.

We report on several important developments in 
education. UCL is one of the foremost centres 
for geomatics education in the UK and Jonathan 
Iliffe’s thoughtful article on how their courses have 
been restructured, demonstrates the many factors 
which need to be considered in attracting students 

and ensuring they can enter 
the profession as well-prepared 
individuals. We note that the 
new course at UCL will be called 
Geospatial Sciences, and along 
with The Geospatial Commission, 
we wonder if this term will replace 
geomatics in time.

We also report on developments 
in apprenticeships and on Ruth 
Adam’s appointment as manager 
of the Survey School. We note the 
enthusiasm at companies like the 
Severn Partnership for apprenticeships and hear from 
Wim van Wegen at GIM International who hopes that by 
introducing school children to geomatics, it may become 
cool and enthuse more young people to join us.

New Year is traditionally the time for looking forward 
and making predictions. As we write, Gatwick Airport 
is closed due to malicious drone activity; we can safely 
predict, as noted in the report on the UAV exhibition, 
that UAVs will become more ubiquitous, although 
their use may be more regulated and limited. In the 
UK, transport will continue to be in the headlines and 
we can expect continued work for the geospatial 
community in construction, and this may be fuelled 
by initiatives from the Geospatial Commission. AI 
will continue to play a role in autonomous vehicles, 
smart cities and image analytics. The reports on 
INTERGEO, Digital Construction Week and the World 
Geospatial Information Congress reported on by James 
Kavanagh indicate vibrant activity in the construction 
and international spheres. Brexit, and the chaos in 
government, may slow down strong development but 
the continued success of GeoBusiness, INTERGEO 
and other developments, suggests 
the future will be bright. 

We wish our readers a successful 
year in 2019 and invite your stories of 
successful collection and application 
of geospatial data.

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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xyo network, who specialise in blockchain technology, has 
announced it will partner with FedEx Institute of Technology to explore 
benefi ts and opportunities with blockchain-based relative location 
technology. They will work to create real-world solutions leveraging 
blockchain-based location data to improve the company’s existing 
delivery platform, logistics systems, and more.

earth-i has won the LinkedIn Best B2B Brand Campaign award for 
small businesses around our national mapping services and are also 
listed in New Space People’s annual ranking of the industry’s movers 
and shakers.

e-mc has enhanced its geomatics division with a £250,000 
investment. The money has been used to purchase specialist 
geomatics surveying equipment and provide staff training to help 
deliver improved service and effi ciency savings to clients, which include 
some of the UK’s leading housebuilders.

The nasa satellite icesat-2 was launched just under three months 
ago to measure the shape of the ice sheets to a precision of 2cm, but 
the spacecraft’s laser instruments are also now returning a whole raft 
of other information. It is mapping the height of the land, rivers, lakes, 
forests; and in a remarkable demonstration of capability - even the 
depth of the seafl oor.

uk radar saTelliTe novasar reTurns 
FirsT imaGes
The fi rst all-UK NovaSAR radar satellite, developed 
jointly by Surrey Satellite Technology Ltd and Airbus, 
has sent back its debut images which feature 
Sydney Harbour and the Egyptian pyramids. The 
images are being assessed for use in diverse 
applications, including crop analysis, fl ood and 
forestry mapping, and maritime surveillance.

The satellite was launched in September 2018, with 
the intention of having a constellation of NovaSAR 
satellites. Such a network would enable repeat 
images of locations to be acquired more quickly - 
something that is important if changes detected in 
a scene require a rapid response. (e.g. reacting to 
an oil spill).

The satellite is equipped with a receiver that can 
pick up Automatic Identifi cation System (AIS) radio 
signals. These are the positional transmissions 
that large ships are obliged to broadcast under 
international law. Vessels that tamper with or 
disable these messages very often are engaged 
in smuggling or illegal fi shing activity. If such ships 
appear in NovaSAR’s radar pictures, they will be 
reported to the authorities.

GeospaTial commission 
appoinT chair and depuTy 
chair
Sir Andrew Dilnot has been 
appointed Chair of the government’s 
Geospatial Commission by 
the Chancellor of the Duchy of 
Lancaster, the Rt Hon David 
Lidington CBE MP. Nigel Clifford 
has also been confi rmed as Deputy 
Chair. Both have taken up their 
respective roles for a term of 3 years.
The objectives of the Commission 
are to increase economic growth and 
improve social and environmental 
outcomes by:

Sir Andrew and Nigel bring the 
energy, enthusiasm and leadership 
required to unlock the massive 
potential of geospatial data and 
technology”.

hxGn smarTneT supporTs 
Galileo and beidou in Gb
Hexagon’s Geosystems division 
has announced HxGN SmartNet 
in Great Britain (GB) now supports 
additional GNSS satellite signals from 
the European Galileo and Chinese 
BeiDou constellations, providing 
added value for subscribers.

With the recent Ordnance Survey 
(OS) GB modernisation programme 
of OS Net reference stations, it 
is now possible to receive and 
use the additional GNSS signals. 
The Galileo constellation has 17 
operational satellites with fi ve new 
satellites in commissioning. BeiDou 
has 12 GNSS satellites with a further 
six satellites scheduled for launch 
later this year and global coverage 
expected by 2020. Once these 

are operational, and with further 
launches planned in the coming 
years, use of multi-GNSS is set to 
only improve.

With an even greater number of 
signals available, Hexagon’s latest 
self-learning GNSS series can use 
the best available signals to deliver 
the optimal computed position. 
This ensures improved geometry, 
a greater potential to achieve 
RTK fi xes, and reduced multipath 
effects. The higher reliability of the 
position enables users to provide 
more accurate results with the most 
effi cient operations.

leica and auTodesk 
FurTher cooperaTion
Leica Geosystems has announced 
further cooperation with Autodesk 
to connect the latest robotic total 
stations for construction, the Leica 
iCON iCR70 and iCR80, with 
Autodesk BIM 360 layout mobile 
app, an industry construction 
management platform.

The continued collaboration 
between the two organisations 
centres around the expanding role 
of Building Information Modelling 
(BIM) in construction. This latest 
effort creates a seamless workfl ow 
sending positions from the robotic 
total stations to the mobile app to 
compare design data, increasing 
effi ciency and productivity from fi eld 
to offi ce. With the integration to 
the iCR70 and iCR80 robotic total 
stations, BIM 360 Layout for iOS 
customers will be able to accomplish 
important layout and quality 
assurance and quality control 
(QA/QC) tasks by using models 
stored and coordinated in BIM 
360 directly within the BIM 360 
environment.

Leica Geosystems and Autodesk 
have together delivered added 
value to Architecture, Engineering 
and Construction (AEC) customers 
through multiple collaborations, 
including the introduction of the Leica 
BLK360 imaging laser scanner along 
with Autodesk ReCap Pro for Mobile.

•  Setting cross-cutting geospatial 
strategy, policy and data 
standards; 

•  Promoting competition within 
markets for geospatial data, 
products and services; 

•  Improving accessibility, 
interoperability and quality of data; 
and 

•  Improving capability, skills and 
resources to support the growth 
of new and existing geospatial 
businesses and improve public 
services.

“Andrew’s experience throughout his 
career has centred on the application 
of data to help understand and 
improve the UK economy, society 
and environment. His passion for 
public service will help drive forward 
the UK’s geospatial agenda.” said 
David Lidington, the Chancellor 
of the Duchy of Lancaster and 
Minister for the Cabinet Offi ce. “As 
Deputy Chair, Nigel Clifford will bring 
extensive technical knowledge and 
private sector experience. Together, 
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Trimble launches nomad 5
Trimble has 
revealed 
the Nomad 
5 - the next 
generation 
in its 
Nomad 
series of 
rugged handheld computers, and a major upgrade 
to its Inpho software suite.

The tablet features a 5-inch sunlight-readable 
touchscreen and is based on an Android 8.1 
operating system. Trimble claim the new device 
is intuitive to operate straight out of the box, and 
includes an ‘all-day’, user-replaceable battery.

Other notable specifications of the Nomad 5 are 
certified MIL-STD-810Go military specifications 
for ruggedness, programmable hard keys, and a 
2.2GHz Qualcomm processor. A unique feature of 
the tablet is a module bay that allows users to swap 
out replaceable modules such as RFID/Barcode, 
GNSS units or custom modules.

Also announced was version 9 of the Inpho 
photogrammetry software suite, featuring a new 
component - MATCH-3DX for 3D point cloud 
and orthomosaic creation. MATCH-3DX utilises 
semi-global matching (SGM) techniques that 
allow new levels of precision and quality when 
generating large scale point clouds, assisting with 
edge identification enabling the extraction of highly 
precise measurements, CAD objects or Digital 
Surface Models (DSM).

It also contains a feature Trimble calls ‘True 
Orthophoto’ that directly relates each pixel to terrain 
height, simplifying mapping and GIS data overlay.

Sir Andrew and Nigel bring the 
energy, enthusiasm and leadership 
required to unlock the massive 
potential of geospatial data and 
technology”.

hxGn smarTneT supporTs 
Galileo and beidou in Gb
Hexagon’s Geosystems division 
has announced HxGN SmartNet 
in Great Britain (GB) now supports 
additional GNSS satellite signals from 
the European Galileo and Chinese 
BeiDou constellations, providing 
added value for subscribers.

With the recent Ordnance Survey 
(OS) GB modernisation programme 
of OS Net reference stations, it 
is now possible to receive and 
use the additional GNSS signals. 
The Galileo constellation has 17 
operational satellites with five new 
satellites in commissioning. BeiDou 
has 12 GNSS satellites with a further 
six satellites scheduled for launch 
later this year and global coverage 
expected by 2020. Once these 

are operational, and with further 
launches planned in the coming 
years, use of multi-GNSS is set to 
only improve.

With an even greater number of 
signals available, Hexagon’s latest 
self-learning GNSS series can use 
the best available signals to deliver 
the optimal computed position. 
This ensures improved geometry, 
a greater potential to achieve 
RTK fixes, and reduced multipath 
effects. The higher reliability of the 
position enables users to provide 
more accurate results with the most 
efficient operations.

leica and auTodesk 
FurTher cooperaTion
Leica Geosystems has announced 
further cooperation with Autodesk 
to connect the latest robotic total 
stations for construction, the Leica 
iCON iCR70 and iCR80, with 
Autodesk BIM 360 layout mobile 
app, an industry construction 
management platform.

The continued collaboration 
between the two organisations 
centres around the expanding role 
of Building Information Modelling 
(BIM) in construction. This latest 
effort creates a seamless workflow 
sending positions from the robotic 
total stations to the mobile app to 
compare design data, increasing 
efficiency and productivity from field 
to office. With the integration to 
the iCR70 and iCR80 robotic total 
stations, BIM 360 Layout for iOS 
customers will be able to accomplish 
important layout and quality 
assurance and quality control  
(QA/QC) tasks by using models 
stored and coordinated in BIM 
360 directly within the BIM 360 
environment.

Leica Geosystems and Autodesk 
have together delivered added 
value to Architecture, Engineering 
and Construction (AEC) customers 
through multiple collaborations, 
including the introduction of the Leica 
BLK360 imaging laser scanner along 
with Autodesk ReCap Pro for Mobile.

uk space aGency provides 
Free saTelliTe daTa
The UK Space Agency’s Smarter 
Government Programme (SSGP) 
will provide access to archives of 
images and radar data for research 
and development projects. This will 
stimulate further growth in the UK’s 
world-leading space industry, which 
already employs around 40,000 
people, while benefitting the public 
sector in areas such as planning and 
development.

This type of satellite data is already 
being used in several pilot projects. 
It has been combined with machine 
learning techniques to help 
Bournemouth Borough Council 
identify the best locations for electric 
vehicle charge points across the city. 
While the Environment Agency is 
investigating the feasibility of using 
satellite images as a tool to monitor 
plastic pollution off Britain’s shoreline 
to support clean-up operations and 
protect wildlife.

There is expected to be high 
demand for the images which offer 
sub 5m resolution with less than 
15% cloud cover, for public sector 
research and development. The 
images have been procured from 
Airbus Defence and Space and 
Telespazio-Vega UK Ltd.

Telespazio VEGA UK are providing 
high-resolution Synthetic Aperture 
Radar (SAR) data collected by the 
four-satellite COSMO-SkyMed 
constellation. Imaging radars 
onboard the satellites transmit and 
then receive radar signals that can 
penetrate cloud cover and provide 
images of the Earth’s surface day 
and night.

The data will be available for up to 
three years to explore what role 
high-resolution satellite data could 
have in public sector delivery. The 
project will also feed into the recently 
established Geospatial Commission, 
set up by the government to 
maximise the value of all UK 
government data linked to location, 
and to create jobs and growth.

Teledyne imaGe sensors 
used For nasa’s insiGhT 
mission To mars
Teledyne DALSA is participating in 
NASA’s InSight Mission to Mars by 
providing colour CCD image sensors 
for both the Instrument Deployment 
Camera (IDC) and the Instrument 
Context Camera.

Teledyne has partnered with Jet 
Propulsion Labs (JPL) to deliver the 
colour image sensors to power the 
InSight mission. The camera on the 
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Trimble Catalyst

Trimble Catalyst is a revolutionary 
technology that features a subscription-
based software GNSS receiver, so you can 
get insanely close to your world. Whenever, 
wherever, you want to.

MX9

The wait is over, the MX9 is here. A 
Mobile Mapping Solution for Large-Scale 
Scanning and Mapping Missions.

The MX9 is a complete field-to-finish mobile 
mapping solution combining state-of-the-
art, advanced hardware with intuitive field 
software and a reliable, efficient office 
software workflow.

The Trimble SX10 will change the
way you work.

The device is an all-in-one solution 
that combines 3D LiDAR scanning, 
total station measurement, and the 
TrimbleVISION imaging technology 

into a single device.

Book your appointment today 
with one of our geospatial 

consultants.

www.korecgroup.com
info@korecgroup.com

tel UK: 0345 603 1214   IRE: 01 456 4702

Locate2Protect

Protect your assets with Trimble’s easy 
to use, convenient tracking and theft 
deterrence solution Locate to Protect 
(L2P).

Find an asset’s location both indoors and 
outdoors down to street level address by 
utilising GPS and A-GPS technology within 
the tracker. The embedded product is 
currently installed on all Trimble S5, S7 and 
S9 Total Stations, and can be retrofitted to 
older models.

AND THEN THERE WAS ONE

ONE
SX10
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Walter Smith
Walter Smith, a prominent surveyor and photogrammetrist active during 
the mid 20th century, died on 11 December 2018. Walter was a CO of 
135 Survey Engineering Regiment, TA in 1957. He was manager of Fairy 
Surveys and in 1975 was appointed as the UN Advisor for Surveys and 
Mapping. In 1977, he was appointed as the first civilian Director General 
of Ordnance Survey. A memorial service will be held in late January or 
early February.

We will publish a full obituary in the next issue of GW.

EVENTS

Got an event to list? Go to 
www.geomatics-world.co.uk/events

International LiDAR Mapping Forum 2019
28-30 January 2019
Denver, Colorado, USA

DGI 2019
28-30 January 2019
London, UK

LiDAR for Drone Conference
20-21 March 2019
Montpellier, France

Geospatial World Forum 2019
2-4 April 2019
Amsterdam, The Netherlands

Future Cities Show 2019
8-10 April 2019
Dubai, UAE

Ocean Business 2019
09-11 April 2019
Southampton, UK

FIG Working Week 2019
22-26 April 2019
Hanoi, Vietnam

SATELLITE 2019
6-9 May 2019
Washington, DC, USA

GEO Business 2019
21-22 May 2019
London, UK

SPAR 3D Expo & Conference 2019
21-23 May 2019
Anaheim, California, USA

AEC Next Technology Expo & Conference 
2019
21-23 May 2019
Anaheim, California, USA

Lander’s arm will provide 3D colour 
views of the landing site, instrument 
placement, and activities to inform 
engineers and scientists of the best 
spots for the seismometer and heat 
flow probe to gather measurements 
from the interior of Mars.

While the InSight lander began its 
surface operations immediately, 
science data collection will begin 
roughly 10 weeks after landing. 
Teledyne’s image sensors will play a 
major role in helping scientists and 
engineers decide where to place the 
specialised instruments to inform 
the best results of the study of Mars’ 
interior.

topcon GlS-2000 Update 
enhanceS Vertical 
captUre applicationS
A firmware update for the Topcon 
GLS-2000 is aimed to enhance its 
data capture capabilities for vertical 
construction applications. The 
upgrade enables a new setting on 
the scanner that ‘allows objects for 
interior vertical construction to be 
captured with precise detail.’

“The new digital-construction-ready 
feature named ‘Close High Power’ 
is perfect for vertical applications 
and provides detailed data of HVAC, 
pipes and highly metallic objects 
needed for interior modelling,” 
said Ray Kerwin, director of global 
surveying products.

Additional features in the update 
include the ability to scan and target 
the Topcon ATP series robotic prisms 
on job sites, which allows operators 
to sight from any angle without 

walking to turn the prism, and 30% 
faster target scanning.

Gexcel preSentS neW 
heron indoor mobile 
mappinG SyStemS
The HERON AC-2 and HERON 
MS-2 (rugged devices for 
underground mines or difficult indoor 
environments) have been released 
and added to Gexcel’s portfolio. 
Both devices are available in the 
Colour configuration.

With these releases, HERON 
has become a powerful tool for 
geospatial data mining to digitally 
document, collect and geo-reference 
large datasets and information for 
indoor environments when integrated 
with OrbitGT packages.

Benefits to customers include:
•  Great value for facility 

management, geospatial 
applications, digital 3D 
documentation, digital twins for 
remote planning and project, 
revamping projects of industrial 
plants, etc.

•  The GoBlueprint free tool (fast point 
clouds 2D visualisation), which 
HERON users can easily share 
with clients, already in the field and 
almost in real-time.

•  Point clouds coming from drones 
and/or static scans, as GNSS 
known points, can become 
constraints information inside the 
workflow of the HERON 3D SLAM 
data processing.

The HERON LITE model is also 
available for customers who want an 
affordable investment.

06-07-09_news.indd   9 15-01-19   10:27
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Can we See the Green Shoots of Spring?

Not from this side of Westminster. 
But hopefully by now the Brexit 
shenanigans will have died down 
and the business of government 
can resume.

Winter 2018/19 has seen some 
strong geospatial activity by what 
is fast becoming a coherent and 
robust industry. All rivalries are dying 
away as, unlike many other things, 
we are really all in this geospatial 
industry together. To emphasis this 
point, RICS was delighted to read 
that two of our major UK geospatial 

events – GeoBusiness & Digital Construction Show 
have come together to share resources and intelligence 
for 2019. Great news.

Clarissa Augustinus, ex-head of UN Habitat GLTN, 
gave the RICS Christmas lecture to a full house at RICS 
HQ. Clarissa regaled the audience with her lecture 
on mega trends in land administration and her work 
around the world. She is a great ambassador for the 
UN and is a brave soul. I was struck by her work in 
Mosul and the resilience and recovery from the ISIS/
Daesh onslaught on land & property rights amongst 
much worse atrocities. We have two more lectures in 
the New Year. On Thursday 24 January 2019, there is 
the UK Geo Forum on Cold War Mapping, USSR global 
coverage: The Red Atlas - the Soviet Union Secretly 
Mapped the World (https://bit.ly/2q4zzg7), and on 

Wednesday 27 February 2019, a joint lecture with the 
UK Hydrographic Society.

UNWGIC
A major highlight of this period has been the inaugural 
UN-GGIM World Geospatial Information Congress 
(UNWGIC - www.unwgic2018.org/) held in Deqing, 
China. This congress was a serious statement of intent 
by the global geospatial professional and by the hosts 
- the Chinese Ministry of Natural Resources (MLR). 
The overwhelming narrative of this congress was the 
interaction between geospatial and the achievement 
of the 2030 Sustainable Development Goals (SDGs - 
https://sustainabledevelopment.un.org/sdgs).

Over 2,000 delegates were treated to not only a 
brand-new venue, but also a geo-star-studded line 
up of speakers and sessions. A three-hall exhibition 
was packed to the gills with all the geo-tech that you 
might wish for and the surrounding area had several 
geospatial information sectors and attractions. The 
congress site featured a Geospatial Technology 
Experience Park that brought together Smart Travel, 
(I had my first ride in an autonomous vehicle, quite 
a discombobulating experience), Smart City, Smart 
Environment and Smart Equipment. It even had ‘robot’ 
police wandering around asking if you were ok!

Face recognition software was everywhere, slightly 
scary for westerners but very normal for our South East 
Asian colleagues. Another must see was the Geospatial 
Information Technology Museum. This was amazing, 
incredibly high tech and future orientated but with 
an eye to the great land surveying and geographical 
achievements of the past. Fantastic stuff.

Three days of plenaries and parallel sessions were 
held with numerous stand-out moments. Monday 
started with the welcome ceremony, messages 
of encouragement, and thanks from regional 
Chinese party officials, the host Ministry MLR, and a 
message from UN Sec Gen Antonio Guterres. Jack 
Dangermond, ESRI, gave an outstanding lecture that 
enthused all in the plenary hall, and parallel sessions 
on artificial intelligence (AI) (standouts include the 
session on AI and spatial planning) before afternoon 
plenary sessions on ministerial dialogue (chaired by 
Vanessa Lawrence where she was joined by ministers 
from across the globe). The final plenary featured 
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Nigel Clifford (ex DG OS), Daniel Zhang of Alibaba and 
William Priest from the UK Geospatial Commission. The 
Geospatial Commission was well represented and is 
being feted as a good example of direct government 
support for geospatial information. Indeed, the UK was 
very strongly represented at the congress with OS GB 
and Colin Bray, DG OSI and new EuroGeographics 
president, who gave several papers including an 
excellent plenary on building smart societies.

Standouts from day two include very strong parallel 
sessions which covered the future of geomatics 
science, the need for a complete re-structuring of 
geospatial education, standards and innovation (a new 
ISO/OGC initiative was announced ‘TC59’ looking at 
interoperable standards between BIM and GIS) and 
a joint FIG, RICS, OSGB and Kadastre session on 
linking people to land: the framework for effective land 
administration. This session was especially important 
as it linked cadastre, registry agencies and mapping 
agencies to land and property markets and related 
issues such as land transfer (ILMS) and taxation.

The Word Bank was ably represented by Dr Wael 
Zakout (land) and a session on Africa and geospatial 
information for sustainable development was further 
enlivened by a World Bank pledge of US$150m for 
building a geospatial African framework. Eve Maria 
Unger led the young surveyor’s session and reported 
to a full plenary on the final day - a refreshing report 
and narrative. Spatially enabled future cities were on 
the agenda as John Kedar, OS International, gave 
an excellent presentation of everything from 5G to 
Manchester CityVerve, Singapore was also presented - 
a truly smart city.

The final plenary was chaired by Ingrid Vanden Berghe 
(Belgium) and featured some serious discussion. I was 
particularly struck by the technical brilliance of Dr Stuart 
Minchin, Geosciences Australia, and his presentation 
of Digital Earth Australia (www.ga.gov.au/dea) and the 
extension of the concept to Africa. The time-based 
visualisation of the Darwin-Murray river basins was 
stark (https://bit.ly/2LaTF1S) and worth looking at.

Alexandre Caldas (UNEP - www.unenvironment.org/) 
gave an impassioned paper on the critical issues of 
climate change and the existential threat that human 
civilisation faces, from marine plastics to ecosystem James Kavanagh & Steven Ramage at UNGWIC.
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enlivened by a World Bank pledge of US$150m for 
building a geospatial African framework. Eve Maria 
Unger led the young surveyor’s session and reported 
to a full plenary on the final day - a refreshing report 
and narrative. Spatially enabled future cities were on 
the agenda as John Kedar, OS International, gave 
an excellent presentation of everything from 5G to 
Manchester CityVerve, Singapore was also presented - 
a truly smart city.

The final plenary was chaired by Ingrid Vanden Berghe 
(Belgium) and featured some serious discussion. I was 
particularly struck by the technical brilliance of Dr Stuart 
Minchin, Geosciences Australia, and his presentation 
of Digital Earth Australia (www.ga.gov.au/dea) and the 
extension of the concept to Africa. The time-based 
visualisation of the Darwin-Murray river basins was 
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Alexandre Caldas (UNEP - www.unenvironment.org/) 
gave an impassioned paper on the critical issues of 
climate change and the existential threat that human 
civilisation faces, from marine plastics to ecosystem 

collapse to mass migration. Very 
powerful stuff.

The final session saw the issuing 
of the Moganshan Declaration 
(https://bit.ly/2UzISme). This 
brought numerous strands of the 
congress together and reiterated 
the importance of geospatial 
information to the SDGs, the 
commitment of government to 
our sectors, the critical issue 
of professional and technical 
capacity across the world, 
the work of UN-GGIM and its 
partners and a commitment to 
bring the congress back to China 
in four years. This really was a 
wonderful event and along with 
the World Bank Land conference 
and FIG working week(s), helps 
create a very powerful triumvirate 
of geospatial global milestone 
events.

AGI GEoCoM 2018
I know that many of you will have attended the 
admirable AGI GeoCom event at the RGS in November 
2018. This consistently excellent conference featured 
some wonderful papers (the Uber presentation on 
geodata visualisation was brilliant). A full press release 
of the presentations can be found at https://bit.
ly/2RVKCEB.

UK GEoSpAtIAl CoMMISSIoN
Geospatial Commission is an impartial expert 
committee within the UK Cabinet Office, supported 
by £40 million of new funding in each of the next two 
years, and will drive the move to use public and private 
sector geospatial data more productively. RICS has 
worked hard to produce a well-rounded and holistic 
response to the Commissions call for evidence and the 
response is available on request (jkavanagh@rics.org or 
https://bit.ly/2B8UEhI).

Do keep an eye on various RICS channels for the 
release of the above outputs and hopefully we will 
see as many of you as possible at 2019 geospatial 
surveying events and conferences.

Mr Geo-Robot says you’re ‘nicked’ in Chinese!
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Trained Surveyors Needed to Deal with Conflict

Update on Apprenticeships

The RICS Geomatics Evening 
lecture in December celebrated 
the achievements of Clarissa 
Augustinus, who received the 
RICS’s Michael Barrett award 
2018, for her influential work and 
championing of the development, 
implementation and adoption 
of the UN Habitat’s Global Land 
Tool Network (or GLTN). In her 
presentation, Clarissa mentioned 
that throughout the world there 
are only 11 or so countries NOT 
involved in some form of conflict. 
See the Institute for Economics & 
Peace - Global Peace Index 2018: 
Measuring Peace in a Complex 
World, (http://visionofhumanity.

org/reports). Boundaries and borders have long 
been fought over with many land border disputes 
around the world causing conflict and bloodshed.

However, in the case of marine boundaries, this is not 
really the case and there have been pretty much no 
deaths or casualties due to marine boundary disputes. 
One explanation for this apparent disparity is that the 
land boundaries are considered of greater value and 
associated with national honour and tangible ownership 
rights. The marine case is often considered of less 
importance and ultimately less value in traditional 
terms. Such that, to date, no significant conflict has 

The geospatial apprenticeships have now started. 
Christina Hirst, Project Manager for the Trailblazer, 
has reported that the first Geospatial Technician 
Apprenticeship started with Dudley College of 
Further Education in June and another cohort in 
September 2018.  There are now 11 apprentices 
on the programme at Dudley delivered on a block 
programme which is being very well received by 
employers and the apprentices.

The first apprentices on the Geospatial Mapping and 
Science Specialist Degree Apprenticeship started 
with the University of East London (UEL) in October. 
Currently UEL is the only provider but Christina is 
working with two other universities who are planning to 
launch the programme in 2019.

There has been a lot of interest in the apprenticeship 
from both potential apprentices and employers. Severn 
Partnership Ltd enrolled two Surveyors on the Level 3 
Geospatial Survey Technician Apprenticeship at Dudley 
College. Severn Partnership surveyor Luke Blakemore 
was the first to enroll at The University of East London 
on the Level 6 Geospatial Trail Blazer. Mark Combes of 
The Severn Partnership is very enthusiastic about the 
scheme. “Luke will come out with a Geospatial Degree 
& save himself debt and or the company a significant 
amount of money”.

Severn Partnership doesn’t even pay into the 
apprenticeship levy because their total company salary 
bill is under the taxable threshold of £3,000,000 per 
annum. Only large companies over this threshold pay 
into it but all companies qualify. Mark says “It’s a no 
brainer as they say - but why aren’t more companies 

erupted over a maritime boundary dispute although 
the situation in the South China Sea is seemingly 
edging closer and closer to something significant. 
These increasing tensions demonstrate and reinforce 
to us that the marine areas adjacent to our coasts and 
even further offshore, are becoming more important. 
They are increasingly recognised as areas representing 
some value of national importance and may potentially 
generate a significant conflict. As surveyors and subject 
matter experts we have a role to explain, rationalise, 
and assist the spatial scenarios in resolving and settling 
boundary disputes, whether a backyard neighbour 
dispute or one involving international marine areas and 
borders.

The New Year offers a time to reflect on the past 12 
months and to consider and set some new goals for 
2019. In my case, for the forthcoming year, I hope 
to better understand how digitalisation, geospatial 
digital twins and the various strategic initiatives of 
governments and industry sectors will develop. Not 
so much a set of goals but more of a journey. Also, I 
believe we will see even more use and integration of 
robotic and autonomous acquired data and the whole 
democratisation of spatial data will continue to take 
us towards data capture as a commodity and more 
connectivity to personal devices.

The Geospatial industry is buoyant and vibrant and 
shows little sign of stopping any time soon. Mentioned 
elsewhere in this Geomatics World, the topic of AI and 
Machine Learning is discussed and this is perhaps 
an example of a disruptive force that could assist 
and support our industry to develop new processes. 
Replacing mundane and labour-intensive tasks could 
mitigate some of the stressors of recruitment, training 
and retention of skilled personnel in our industry. 
Though, perhaps, AI may not resolve many boundary 
disputes.

New technologies will continue to develop and impact 
our lives and whilst the Geospatial and Geomatics 
sectors continue to thrive, we need to invest in 
sustainable strategies to maintain and strengthen 
our activities. In this issue, you’ll find articles covering 
education and industry training - vital components for 
maintaining and developing our industry in a changing 
world that will benefit from practical and professional 
use of technology. I’ve mentioned previously about 

GEOMATICS PGB CHAIR By GORDON JOHNSTON  GEOMATICS PGB CHAIR

the development of apprenticeships and competency-
based training. Although implemented at a national 
level, they work on consistent learning outcomes that 
fit into a broader context such as those in the marine 
sector, at an international level, where the FIG/IHO/ICA 
International Board for the Standards of Competence 
of Hydrographic Surveyors and Nautical Cartographers 
has updated and published standards that are 
maintained to provide consistency of education at 
recognised levels.

At all levels there is a need for more skilled personnel 
and these training and education initiatives are gaining 
more support and popularity as they are developed to 
support our profession in this new technical era.

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

Clarissa Augustinus receives Michael Barrett Award from Gordon Johnston.
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the development of apprenticeships and competency-
based training. Although implemented at a national 
level, they work on consistent learning outcomes that 
fit into a broader context such as those in the marine 
sector, at an international level, where the FIG/IHO/ICA 
International Board for the Standards of Competence 
of Hydrographic Surveyors and Nautical Cartographers 
has updated and published standards that are 
maintained to provide consistency of education at 
recognised levels.

At all levels there is a need for more skilled personnel 
and these training and education initiatives are gaining 
more support and popularity as they are developed to 
support our profession in this new technical era.

Early in 2019, there are opportunities to get acquainted 
with some of the new trends and technologies. In April, 
Ocean Business will promote the many aspects of the 
offshore and marine Geospatial sector, whilst in May, 
GeoBusiness will again cover the UK’s Geospatial 
industry and expertise. It’s your expertise that can 
ultimately work to assist and resolve spatial conflicts 
and improve on Clarissa’s current levels of peace.

ENSURING yOU ALWAyS GET yOUR COPy OF GW
If you are an RICS member you must inform the institution of any 
change of address. As publishers of GW we cannot change the RICS 
database. Call +44 (0)870 333 1600 or log in to the RICS website  
or email contactrics@rics.org

making use of the fund? I just hope the whole survey 
sector starts making use of the trailblazer. Please go to 
your local colleges & universities, tell them about it and 
get them to deliver the apprenticeships.”

Historic England and Skanska are also companies 
supporting the apprenticeship scheme. Mark Lawton 
of Skanska points out that the apprenticeships provide 
another option for anyone wanting to come into the 
industry not through the normal education route and 
the modern content and technology is suitable for a 
modern digital business.

Both the Level 3 & 6 Geospatial Apprenticeships have 
been written by a Steering Group of Survey sector 
companies with standards & competencies leading to 
membership of both the Chartered Institution of Civil 
Engineering Surveyors (ICES) & the Royal Institution 
of Chartered Surveyors (RICS). Those apprentices 
achieving the level 3 will be eligible for Technical Member 
grade of the ICES and Associate Member grade of the 
RICS and those achieving level 6 will be eligible to apply 
for Member grade of either or both professional bodies.

Both the level 3 & 6 are apprenticeships so by definition 
that is 80% workplace and 20% college / university - 
they learn on the job, so it is far more applied & benefits 
both the student and company.

The Level 3 at Dudley initially delivered in 3-week 
blocks will be changed to 2-week blocks in 2019 & 
refined to a circa total of 50-60 days whereas the 
Level 6 at UEL is delivered 1-day a week for 4-years, 
the latter depending on the apprentice surveyor’s 
experience.
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Mapping America, the Pacific, Africa’s Rituals and 
Essential Kit

‘How Maps Made America’ 
was an outstanding lecture 
at the British Library by 
Professor Susan Schulten. 
She has a book out of a 
similar title, ‘A History of 
America in 100 Maps’ which 
spans the centuries between 
1492 and the digital age. 
The maps are largely drawn 
from the British Library’s vast 
collection (4½ million and 
counting). She began with 
one drawn by Guillaume de 
L’Isle in 1718 to claim the 
French sphere of influence on 

the continent. Although a fine example of the 
cartographer’s art, it grossly distorted the size 
of the territory, mainly to the disadvantage of 
the British colonies of Maryland, Virginia and 
the Carolinas. A magnificent map indeed but 
totally wrong in scale and proportion.

Two centuries later in 1932, a generation of well-
heeled explorers would be delighted by the whimsical 
map drawn by Elmer Simms Campbell of Harlem’s 
speakeasies, night clubs, clip-joints and eateries, all 
fuelled by America’s Prohibition age and repealed in 
that year. An amusing chart featuring everyone from 
Cab Calloway, Earl Tucker to Glady’s Clam House and 
the best place for fried chicken. It sold recently for 
$100,000.

Prof Schulten also featured an early example of GIS. 
General Sherman, planning his march on the South 
in the civil war, needed to know whether his troops 
would meet much resistance and could find supplies. 
Before the war began, the Census Office had helpfully 
prepared detailed maps of Georgia and Alabama with 
each county annotated for male population of fighting 
age (18-45), horses and mules, and crops like wheat, 
corn, barley, oats and tobacco. A true geographical 
information system.

RuBy BLuE
A big thank you to Paul 
Macarthur for his annual 
invite to the London 
Survey Dinner, held 

again in Ruby Blue in Leicester Square. This is a lively 
establishment with plenty of room for mingling and 
networking and of course an excellent bar and fine 
dining. The event attracts the cream of the capital’s 
surveyors although we did see a couple from way 
beyond the M25.

CooK’S TouR To THE PACIFIC And AnTARCTIC
The Royal Geographical Society, now under the 
directorship of Professor Joe Smith, has recently had 
some entertaining lectures. Hunting for the Southern 
Continent was an account of Captain Cook’s second 
voyage when he crossed the Antarctic Circle for the 
first time in recorded history. Alasdair MacLeod’s 
presentation followed Cook’s tour around the Pacific 
(he was closely followed by the French!) as well as his 
mapping and charting. The lecture included a private 
view of the Society’s collection on the voyages which 
included Cook’s cooking utensils! The event concluded 
with a buffet supper with wine where we chatted to an 
elegantly dressed and entertaining lady who told us she 
was just back from a visit to the Arctic on a Russian 
icebreaker. I wondered if she dressed as elegantly for 
dinner onboard.

Rounding off the year marking Cook’s voyages and the 
European discovery of the Pacific, the Royal Academy 
hosted Oceania, an exhibition of artefacts from Cook’s 
voyages and from more recent times. Included were 
examples of stick charts to guide those early oceanic 
navigators aboard canoes, who also relied on currents, 
winds, fish and the heavens to explore the Pacific’s 
vastness.

Also at the RGS, Linden Edgell asked whether the 
sustainable development goals were really achievable; 
they are but we all need to get behind them otherwise 
we will be, in her memorable phrase, “cooking our 
grandchildren”. 

Meanwhile, Carol Beckwith and Angela Fisher gave 
a visually stunning presentation on Africa’s vanishing 
rituals and ceremonies. The duo have toured the 
continent for 40 years, visiting 44 of the continent’s 
54 countries recording by photography and film some 
extraordinary and now declining events. In Burkina 
Faso, they filmed an elaborate courtship dance between 
young men and women, every bit as restrained as a 
19th century London ball apart from their colourful 
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decorated costumes, head-dresses and body scarings. 
When it was over, they thanked the village headman 
who’d facilitated their visit and asked him if there was 
anything they could do for him, a donation towards 
a school or a clinic perhaps? Without a moments 
hesitation or thought for community facilities, the old 
man said he would like to see their breasts! Pondering 
this for a while, they agreed to invite him to their hut and 
to lift their shirts for five seconds. Delighted, the old man 
emerged from the hut and delivered an eleven-minute 
lecture to his community on his experience! As usual 
there is a book - actually two volumes in a slip case. It 
looks superb, but will set you back well over £100.

ESSEnTIAL KIT (In SoME PLACES)
GW exchanges copies with several surveying 
magazines around the world including the US title, 
The American Surveyor, edited by our old friend Marc 
Cheves. The latest issue has a full page advert for 
“The American Surveyor Rifle”. Now, before you get 
on your hobbyhorse about Americans and guns this 
is not something to be slung on a rack in the back 
of the trusty pickup. This is something pitched as 
‘an heirloom item’. It features fine engraving to the 
stock and action (mechanism) and is built on a ‘fully 
functional Henry 44 Mag Brass’. No price is quoted but 
if you’re interested, you’d better hurry as only 50 will be 
made and the manufacturers claim they’re already over 
halfway sold out.

PoETRy CoRnER
Our request for poetry by surveyors has born fruit, and 
from a very rich and venerable vein. Dr Arthur Allan tells 
us that the following was composed by Martin Hotine, 
the head of the Directorate of Overseas Surveys:
When the last observation is taken,
And the theodolite stowed in its box,
And the surveyor’s coffined up also
And his soul at St Peter’s gate knocks:
Then this surveyor, not understanding,
That of all earthly troubles he’s rid,
Says to Peter, “Come over and tell me,
What projection you use and what grid?”
And Peter will answer benignly,
“There’s no need to fuss about that,
Projections and grids don’t concern us,
Ain’t you ’eard, this is Heaven - it’s flat!”

MISCELLAny
Both authors of Undercurrents are now grandfathers. 
GW’s former editor, however, has leapt ahead of many 
contemporaries by becoming a grandparent to triplet 
girls. He already has high hopes for the middle one for 
a career in surveying. How come? Well the parents 
have yet to decide on names so they are at the time 
of writing simply T1, T2 & T3. Girl T2 is just a tad 

Paddle (or possibly 

a club) inlaid with a 

shark’s tooth brought 

home by Captain 

Cook, probably from 

Tonga.
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Mapping America, the Pacific, Africa’s Rituals and 
Essential Kit

again in Ruby Blue in Leicester Square. This is a lively 
establishment with plenty of room for mingling and 
networking and of course an excellent bar and fine 
dining. The event attracts the cream of the capital’s 
surveyors although we did see a couple from way 
beyond the M25.

CooK’S TouR To THE PACIFIC And AnTARCTIC
The Royal Geographical Society, now under the 
directorship of Professor Joe Smith, has recently had 
some entertaining lectures. Hunting for the Southern 
Continent was an account of Captain Cook’s second 
voyage when he crossed the Antarctic Circle for the 
first time in recorded history. Alasdair MacLeod’s 
presentation followed Cook’s tour around the Pacific 
(he was closely followed by the French!) as well as his 
mapping and charting. The lecture included a private 
view of the Society’s collection on the voyages which 
included Cook’s cooking utensils! The event concluded 
with a buffet supper with wine where we chatted to an 
elegantly dressed and entertaining lady who told us she 
was just back from a visit to the Arctic on a Russian 
icebreaker. I wondered if she dressed as elegantly for 
dinner onboard.

Rounding off the year marking Cook’s voyages and the 
European discovery of the Pacific, the Royal Academy 
hosted Oceania, an exhibition of artefacts from Cook’s 
voyages and from more recent times. Included were 
examples of stick charts to guide those early oceanic 
navigators aboard canoes, who also relied on currents, 
winds, fish and the heavens to explore the Pacific’s 
vastness.

Also at the RGS, Linden Edgell asked whether the 
sustainable development goals were really achievable; 
they are but we all need to get behind them otherwise 
we will be, in her memorable phrase, “cooking our 
grandchildren”. 

Meanwhile, Carol Beckwith and Angela Fisher gave 
a visually stunning presentation on Africa’s vanishing 
rituals and ceremonies. The duo have toured the 
continent for 40 years, visiting 44 of the continent’s 
54 countries recording by photography and film some 
extraordinary and now declining events. In Burkina 
Faso, they filmed an elaborate courtship dance between 
young men and women, every bit as restrained as a 
19th century London ball apart from their colourful 
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Undercurrents is a joint column by Malcolm Draper and former GW 
editor Stephen Booth. Do feel free to drop us a line with any (vaguely!) 
relevant surveying stories to: rentamalc@aol.com. For the sake of a 
good story we are always prepared to change names, details etc to 
protect the innocent as well as the guilty.

UNDERCURRENTS By MALCoLM dRAPER WITH STEPHEn BooTH

decorated costumes, head-dresses and body scarings. 
When it was over, they thanked the village headman 
who’d facilitated their visit and asked him if there was 
anything they could do for him, a donation towards 
a school or a clinic perhaps? Without a moments 
hesitation or thought for community facilities, the old 
man said he would like to see their breasts! Pondering 
this for a while, they agreed to invite him to their hut and 
to lift their shirts for five seconds. Delighted, the old man 
emerged from the hut and delivered an eleven-minute 
lecture to his community on his experience! As usual 
there is a book - actually two volumes in a slip case. It 
looks superb, but will set you back well over £100.

ESSEnTIAL KIT (In SoME PLACES)
GW exchanges copies with several surveying 
magazines around the world including the US title, 
The American Surveyor, edited by our old friend Marc 
Cheves. The latest issue has a full page advert for 
“The American Surveyor Rifle”. Now, before you get 
on your hobbyhorse about Americans and guns this 
is not something to be slung on a rack in the back 
of the trusty pickup. This is something pitched as 
‘an heirloom item’. It features fine engraving to the 
stock and action (mechanism) and is built on a ‘fully 
functional Henry 44 Mag Brass’. No price is quoted but 
if you’re interested, you’d better hurry as only 50 will be 
made and the manufacturers claim they’re already over 
halfway sold out.

PoETRy CoRnER
Our request for poetry by surveyors has born fruit, and 
from a very rich and venerable vein. Dr Arthur Allan tells 
us that the following was composed by Martin Hotine, 
the head of the Directorate of Overseas Surveys:
When the last observation is taken,
And the theodolite stowed in its box,
And the surveyor’s coffined up also
And his soul at St Peter’s gate knocks:
Then this surveyor, not understanding,
That of all earthly troubles he’s rid,
Says to Peter, “Come over and tell me,
What projection you use and what grid?”
And Peter will answer benignly,
“There’s no need to fuss about that,
Projections and grids don’t concern us,
Ain’t you ’eard, this is Heaven - it’s flat!”

MISCELLAny
Both authors of Undercurrents are now grandfathers. 
GW’s former editor, however, has leapt ahead of many 
contemporaries by becoming a grandparent to triplet 
girls. He already has high hopes for the middle one for 
a career in surveying. How come? Well the parents 
have yet to decide on names so they are at the time 
of writing simply T1, T2 & T3. Girl T2 is just a tad 

smaller and lighter than 
her sisters but like that 
renowned theodolite the 
T2, is perfectly formed and 
compact. Grandfather will 
do all he can to encourage 
her future career.

TWISTS And TuRnS oF 
THE LAnGuAGE
Now for a few of 
those word puzzles or 
conundrums of the English 
language:

If people from Poland are 
called Poles, why aren’t 
people from Holland called 
Holes?

Why is the man who invests 
all your money called a 
broker?

If lawyers are disbarred 
and clergymen defrocked, 
doesn’t it follow that 
electricians can be 
delighted, musicians 
denoted, cowboys 
deranged, models 
deposed, tree surgeons 
debarked, and dry cleaners 
depressed?

You never really learn to 
swear until you learn to drive.

Ever wonder about those 
people who spend two 
pound a piece on those 
little bottles of Evian 
water? Try spelling Evian 
backwards:

Why if you send something by road is it called a 
shipment, but when you send it by sea it is called 
cargo?

Stick charts and other navigation aids shown at the 

Royal Academy’s Oceania exhibition.

Once essential kit for the American Surveyor.
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ARTIFICIAL INTELLIGENCE by ANDy COOTE

What is GeoAI and Why 
Should I Care?
Artificial Intelligence (AI) is everywhere - it seems every gadget, every 
application is somehow going to change the world as we know it, because 
it is using some form of AI. Certainly, the pace of technology change is 
accelerating to the point that even the smartest are struggling to keep up 
– for a good read on this subject, I suggest ‘Thank you for being Late’ by 
Pulitzer prize winning author, Thomas L Friedman. but is AI the reason?

REAssuRANCE
It seems unlikely that human beings 
as decision-makers are going to 
be replaced by AI-powered robots 
anytime soon. The most credible 
debunk I’ve heard recently of that 
theory was a speaker at INTERGEO 
in Frankfurt (Jurgen Mayer) who 
summed it up as (to paraphrase)  
“to create machines capable of 
being sentient – you would first  
have to program in the seven  
deadly sins: envy, gluttony, greed, 
lust, pride, sloth, and wrath that 
we all exhibit to varying extents. 
However, no one to my knowledge 
is being funded to do research 
into how the mix of those informs 
our actions”. Whilst it is true, that 
IBMs Deep Blue can beat a chess 
grandmaster, this a narrowly-
defined specific problem. Few 
current applications are capable of 
taking on a wide range of unrelated 

problems - what is referred to as 
General AI.

CONvERgENCE OF sOFTwARE 
TEChNOLOgIEs
In practice, it is a combination of 
neural networks, cloud computing, 
computer vision and machine 
learning that are enabling the most 
exciting advances relevant to our 
domain. Professor Jurgen Dollner 
from the Hasso Plattner Institute 
gave a fascinating presentation, also 
at INTERGEO, on 4D point clouds 
and machine learning. He explained 
how algorithms from predictive data 
analytics, massively parallel arrays 
of processors, specialised Graphics 
Processing Units (GPUs) and 
machine learning were being used 
to “heal” gaps in images resulting 
from shadows, in real-time.

Machine learning is possibly the 
most important facet of the current 
convergence. It is a method of data 
analysis that automates analytical 
model building, so systems can 
learn from data, identify patterns 
and make decisions. Machine 
learning algorithms need training, 
the approach is usually to create a 
training dataset, run the algorithm 
with an initial set of rules, human 
experts then examine the results 
and identify faults or enhancements 
to the machine logic and then 
re-run. The head of AI at NatWest 
speaking at the O’Reilly AI 

conference in London in October, 
revealed that one of the most 
important current limitations is 
getting enough time from sufficiently 
experienced experts to analyse the 
machine-produced results. If you are 
interested in understanding more 
about the underlying technology 
and data science in general, then I 
suggest subscribing to the O’Reilly 
newsletter (www.oreilly.com/emails/
newsletters/index.html).

PROCEssINg POwER 
ENAbLEs REAL-TImE ImAgE 
PROCEssINg
A recently heard estimate was that 
it would require eight million people 
doing nothing but looking at satellite 
imagery 24/7 in order to ensure 
every photo now taken each day 
is just viewed, let alone analysed. 
So, the revolution in processing 
power and algorithms for filtering is 
important since it allows meaning to 
be extracted from “dumb” images at 
speeds and with levels of success 
which seemed unimaginable even 2 
or 3 years ago.

The “secret sauce” here is not 
some black magic for which you 
need a PhD in data science to 
understand, but rather the more 
prosaic application of techniques 
well known to remote sensing such 
as pattern recognition and image 
classification, but applied across 
large arrays of processors which 
communicate in a conceptually 
similar way to how the brain acts to 
filter and infer information, and are 
therefore dubbed neural networks.

Although there’s a new Moore’s law 
which states that storage capacity is 
now doubling every 14 months, we 

are clearly now producing far more 
data from our drones, satellites, and 
LiDAR sensors than we can sensibly 
manage. This is where one of the 
other “newbie terms” edge computing 
becomes relevant. This concept, at 
its simplest, is about using GPUs to 
process data on the “edge of the 
cloud” i.e. as close to the data source 
as possible. The GPU filters the 
data and then only transfers what is 
meaningful to the neural net.

APPLICATIONs IN FINTECh
Where this gets really interesting 
is that these technology and data 
innovations are coming together to 
enable near real-time applications 
in markets that haven’t in the past 

been able to spell geospatial let 
alone invest in it. At the O’Reilly 
AI conference, one of the best 
attended sessions, resulting in an 
impromptu “teach in” on remote 
sensing to the AI cognoscenti, 
was by ex-NASA scientist James 
Crawford, CEO of Orbital Insight.

Orbital Insight are specialists in the 
application of Earth Observation to 
financial market prediction. A few 
concepts struck me particularly 
from his presentation. They don’t 
own any imagery, but extract 
features such as cars in parking lots 
whenever a satellite overflies one 
of the 3,600 shopping malls they 
track. The number and location 
of vehicles within the parking lots 

To create machines capable of being 
sentient – you would first have to 
program in the seven deadly sins.

Figure 1: Analysis of imagery used to predict 

retail sales (Courtesy of Orbital Insight).
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What is GeoAI and Why 
Should I Care?

conference in London in October, 
revealed that one of the most 
important current limitations is 
getting enough time from sufficiently 
experienced experts to analyse the 
machine-produced results. If you are 
interested in understanding more 
about the underlying technology 
and data science in general, then I 
suggest subscribing to the O’Reilly 
newsletter (www.oreilly.com/emails/
newsletters/index.html).

PROCEssINg POwER 
ENAbLEs REAL-TImE ImAgE 
PROCEssINg
A recently heard estimate was that 
it would require eight million people 
doing nothing but looking at satellite 
imagery 24/7 in order to ensure 
every photo now taken each day 
is just viewed, let alone analysed. 
So, the revolution in processing 
power and algorithms for filtering is 
important since it allows meaning to 
be extracted from “dumb” images at 
speeds and with levels of success 
which seemed unimaginable even 2 
or 3 years ago.

The “secret sauce” here is not 
some black magic for which you 
need a PhD in data science to 
understand, but rather the more 
prosaic application of techniques 
well known to remote sensing such 
as pattern recognition and image 
classification, but applied across 
large arrays of processors which 
communicate in a conceptually 
similar way to how the brain acts to 
filter and infer information, and are 
therefore dubbed neural networks.

Although there’s a new Moore’s law 
which states that storage capacity is 
now doubling every 14 months, we 

are clearly now producing far more 
data from our drones, satellites, and 
LiDAR sensors than we can sensibly 
manage. This is where one of the 
other “newbie terms” edge computing 
becomes relevant. This concept, at 
its simplest, is about using GPUs to 
process data on the “edge of the 
cloud” i.e. as close to the data source 
as possible. The GPU filters the 
data and then only transfers what is 
meaningful to the neural net.

APPLICATIONs IN FINTECh
Where this gets really interesting 
is that these technology and data 
innovations are coming together to 
enable near real-time applications 
in markets that haven’t in the past 

been able to spell geospatial let 
alone invest in it. At the O’Reilly 
AI conference, one of the best 
attended sessions, resulting in an 
impromptu “teach in” on remote 
sensing to the AI cognoscenti, 
was by ex-NASA scientist James 
Crawford, CEO of Orbital Insight.

Orbital Insight are specialists in the 
application of Earth Observation to 
financial market prediction. A few 
concepts struck me particularly 
from his presentation. They don’t 
own any imagery, but extract 
features such as cars in parking lots 
whenever a satellite overflies one 
of the 3,600 shopping malls they 
track. The number and location 
of vehicles within the parking lots 

enables them to estimate footfall in 
US shopping chains and use it as 
a “proxy” for sales volumes. They 
are also enhancing this analysis 
by correlating with mobile phone 
location data. In other words, the 
product of their work is just the 
answer to the customer’s question 
– the insight. Many believe insight 
services are the future of data 
analytics more generally (https://
orbitalinsight.com/products/
consumer/).

The information they can supply 
to hedge funds and other financial 
institutions give advanced 
indications of profit trends, allowing 
their customers to beat the markets 

and is potentially worth billions to 
their investors.

A second FinTech application is 
found in the energy market. UK-
based Geospatial Insight (www.
geospatial-insight.com/about/) has 
ex-Blom senior executive Dave Fox 
at the helm and provides estimates 
of oil and gas reserves by measuring 
storage tank capacity using 3D 
imagery. The capacity is a proxy 
estimate for oil reserves and this 
enables their customers to better 
predict future movements of oil 
prices on global markets.

Key to both these applications is the 
need for frequent satellite revisits 
and change detection.

RELEvANCE
So why is this important to the geo 
community?

After a period in which the shine of 
new technology has largely worn 
off for geospatial, the not so new 
kid on the block Earth observation 
is finding application in that most 
lucrative of markets - finance. 
Further, many of techniques we 
know and love are vital ingredients 
to the AI that underpins this new 
market.

Well I guess, if calling it AI 
means some of us can retire 
to the Bahamas, then to quote 
Shakespeare “A Rose by any other 
name would smell as sweet”. So 
perhaps I will embrace the term 
GeoAI in future and swallow my 
semantic pride.

??

To create machines capable of being 
sentient – you would first have to 
program in the seven deadly sins.

AbOuT ThE AuThOR
Andrew Coote is Chief Executive of 
ConsultingWhere, he has long experience in the 
development and use of information systems, 
specialising in the management of location-enabled 
applications. He has held senior management 
positions in both the public and private sector and 
works internationally. ConsultingWhere offer a wide 
range of strategic advisory services, see  
www.consultingwhere.com.

Figure 2: 3D 

Analysis of the 

tanks indicates the 

volumes of oil or 

gas they contain 

(Courtesy of 

Geospatial Insight).
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AI by OWEN HAWKINS

Technology Convergence 
- Artificial Intelligence and Satellite 
Imaging
Artificial Intelligence (AI) has been used for years on satellite images – so 
why all the excitement? The application of AI and Machine Learning (ML) to 
Earth Observation data is a huge growth area, demonstrated by the many 
online competitions, GitHub repositories and entire businesses founded 
exclusively on this topic. GitHub is a development platform inspired by the 
way people work, from opensource to business. Users can host and review 
code, manage projects, and build software alongside 31 million developers.

However, taking the OED definition 
of AI as ‘systems able to perform 
tasks normally requiring human 
intelligence’, AI has been available 
for many years to address the 
meatiest challenges in image 
interpretation.

The first automatic number plate 
recognition system was operational 
in the UK in the 1970s. Papers 
from 1985 describe automated 3D 
surface reconstruction from SAR 
images. From my earliest days 
working in space data analytics, 
AI supported orthorectification 
and 3D surface reconstructions 
have been available in off-the-shelf 
software. Formerly, these required 
the operator’s visual perception, 
but were already automated and 

replicated by computers. So, what 
has changed?

The amplified interest is due to the 
promise of:
•	 	Systems	that	can	cope	with	the	

wide variation in satellite images.
•	 	Deeper	semantic	understanding	

of data replicating the human 
ability to instantly recognise 
features in overhead imagery, or 
even generate imagery.

•	 	Automated	interpretation	of	the	
amorphous and complex natural 
and built environment.

•	 	Systems	to	make	automated	
decisions at the ‘edge’ using 
resource limited computing.

•	 	Workflows	to	better	analyse	
information in multiple 
dimensionalities and data formats.

Each of these will be addressed in 
turn, with special attention paid to 
the last point. This is done through 
the lens of a satellite insights 
company which uses AI and ML in 
operational systems.

VArIATION IN SATELLITE 
IMAGES
A fundamental requirement is that 
systems cope with the varying 
nature of satellite images. Satellite 
data requires pre-processing 
before it can be interpreted, or 
algorithms must automatically 
cope. This is no mean feat with 
changing illumination, view angles, 
seasonality, atmospheric conditions, 
geometric, electromagnetic and 
other characteristics. Previously, 
approaches to this have varied 
but generally included modelling 
approaches to approximate the 
physical reality. Now though, we can 
throw many examples of a dataset 
at ML systems until it converges 
on a solution which always works. 
Hard-coded systems used to fail 
if, for example, they encountered 
a snow-covered image, and a new 
rule set would have to be created 
for that scenario, which would itself 
encounter ‘exceptions’. This made 
analytics difficult.

DEEpEr SEMANTIc 
UNDErSTANDING
The examples from the first 
paragraph use AI to perform very 
simple tasks at scale, making 
them perfect for automation. 
Orthorectification or 3D surface 
reconstruction run many billions of 
photogrammetric measurements 

quickly using a computer. Their 
scale made these tasks close to 
impossible to perform manually. 
People though excel at extracting 
semantics from images, not precise 
measurements, and this is where 
AI has advanced significantly. 
The untrained eye has little issue 
identifying a road in a satellite image 
in any country, whether a dirt road 
or a 10-lane motorway. Previously, 
we had to build complex process 
chains using characteristics such 
as geometry and size which would 
have trouble with less well-defined 
roads. Now, using neural networks 
we can find roads reliably in any 
imagery anywhere. The semantic 
depth can be taken further, for 
example automatically finding 
which roads are blocked by rubble 
following a disaster. Previously, this 
would require good geolocation 
of satellite images and change 
detection which is prone to errors. 
Now, AI can do this by looking at 
a single image, just like a human 
could.

AUTOMATED INTErprETATION
Building on this, one of the more 
powerful recent developments in 
neural networks is the autoencoder. 
These are fascinating in that they 
take data, produce a reduced 
dimensionality representation 
and then recreate it in a different 
form. Simple applications of this 
intelligently remove noise from 
images, complex versions can fill 
in missing data in images, or even 
generate realistic satellite images 
from a sparse input. A popular 
example of this will generate a 
reasonable Google style map from 
a satellite image, interpreting all 
buildings and roads and redrawing 
them as styled map elements.

Machine learning can also analyse 
the complex natural and built 
environment aspects of images. One 
highly relevant subject is clouds in 
visible wavelength satellite imagery. 
These wispy, variable, opaque, 

??

Clouds can be accurately identified.
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Technology Convergence 
- Artificial Intelligence and Satellite 
Imaging

Each of these will be addressed in 
turn, with special attention paid to 
the last point. This is done through 
the lens of a satellite insights 
company which uses AI and ML in 
operational systems.

VArIATION IN SATELLITE 
IMAGES
A fundamental requirement is that 
systems cope with the varying 
nature of satellite images. Satellite 
data requires pre-processing 
before it can be interpreted, or 
algorithms must automatically 
cope. This is no mean feat with 
changing illumination, view angles, 
seasonality, atmospheric conditions, 
geometric, electromagnetic and 
other characteristics. Previously, 
approaches to this have varied 
but generally included modelling 
approaches to approximate the 
physical reality. Now though, we can 
throw many examples of a dataset 
at ML systems until it converges 
on a solution which always works. 
Hard-coded systems used to fail 
if, for example, they encountered 
a snow-covered image, and a new 
rule set would have to be created 
for that scenario, which would itself 
encounter ‘exceptions’. This made 
analytics difficult.

DEEpEr SEMANTIc 
UNDErSTANDING
The examples from the first 
paragraph use AI to perform very 
simple tasks at scale, making 
them perfect for automation. 
Orthorectification or 3D surface 
reconstruction run many billions of 
photogrammetric measurements 

quickly using a computer. Their 
scale made these tasks close to 
impossible to perform manually. 
People though excel at extracting 
semantics from images, not precise 
measurements, and this is where 
AI has advanced significantly. 
The untrained eye has little issue 
identifying a road in a satellite image 
in any country, whether a dirt road 
or a 10-lane motorway. Previously, 
we had to build complex process 
chains using characteristics such 
as geometry and size which would 
have trouble with less well-defined 
roads. Now, using neural networks 
we can find roads reliably in any 
imagery anywhere. The semantic 
depth can be taken further, for 
example automatically finding 
which roads are blocked by rubble 
following a disaster. Previously, this 
would require good geolocation 
of satellite images and change 
detection which is prone to errors. 
Now, AI can do this by looking at 
a single image, just like a human 
could.

AUTOMATED INTErprETATION
Building on this, one of the more 
powerful recent developments in 
neural networks is the autoencoder. 
These are fascinating in that they 
take data, produce a reduced 
dimensionality representation 
and then recreate it in a different 
form. Simple applications of this 
intelligently remove noise from 
images, complex versions can fill 
in missing data in images, or even 
generate realistic satellite images 
from a sparse input. A popular 
example of this will generate a 
reasonable Google style map from 
a satellite image, interpreting all 
buildings and roads and redrawing 
them as styled map elements.

Machine learning can also analyse 
the complex natural and built 
environment aspects of images. One 
highly relevant subject is clouds in 
visible wavelength satellite imagery. 
These wispy, variable, opaque, 

transparent, moving features occur 
anywhere and can strike at any time! 
Previously, the solution was to use 
thermal sensors which discriminate 
well between clouds and terrain. 
But this is very expensive from a 
spacecraft perspective. Alternatively, 
we could threshold out bright white 
targets. But this results in all bright 
targets including roofs and snow 
to be wrongly classified as cloud. 
With	new	neural	network	structures	
however, an AI can spot cloud cover 
on a huge number of images in 
seconds. Even where the clouds are 
very thin, they work. This has been 
successfully developed for satellite 
videos with our partner Cortexica.

EDGE cOMpUTING
AI is also allowing us to implement 
data processing closer to the 
source. There is more power in your 
smartphone than there was used 
to launch the first Apollo mission. 
We	are	taking	advantage	of	this	as	
we begin to distribute processing of 
satellite data into space. Using small 
onboard ML processors, we can 
make decisions on the spacecraft 
before downlink. For example, 
run the cloud detection to quickly 
determine if we can see through 
a hole in the cloud or extract all 
moving objects from a satellite video 
and only download those. This can 
substantially help handle the masses 
of data produced.

THE bIG pIcTUrE
Different tools achieve different 
ends. The power of these systems 
is not only found in the individual 
tools but rather how we choose 
to combine them to address 
the pressing needs of users. As 
such, much of the work at Earth-i 
is focused on creating the most 
efficient and effective ways to do 
this. Key to this is data harvesting 
from internal and external systems, 
the management of data and the 
extraction and transformation 
of data into formats that can be 
ingested by these algorithms. This 

is important as the newest AI and 
ML technologies are data hungry, 
requiring large volumes of data for 
training. Our systems must rise to 
the challenge.

The result of this development 
is the ability to address new 
challenges and serve a broader 
range of users. For example, we 
partner with Marex Spectron to 
produce services for traders where 
advanced analytics mean there is 
no need for any training or satellite 
image interpretation, the correct 
information is simply streamed into 
their systems.

A brIGHT FUTUrE FOr AI
The future is promising for AI and 
EO and there are many green field 
areas for research. There is an 
opportunity to look at old challenges 
in a new light. In other areas, AI 
helps make sense of unstructured 
data, detects anomalous network 
activity indicative of a hack, and has 
even been used to design satellite 
structures. New approaches for EO 
could include the automatic learning 
of satellite data formats, increasing 
satellite autonomy, automatic 
inference of valuable ground ‘truth’ 
data from online photos, using 
AI to infer geolocation data from 
disparate data sources and many 
more.	We	are	just	scratching	the	
surface of the possibilities, the true 
power being in the ability to align 
and combine these tools to realise 
tomorrow’s solutions.
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Ordnance Survey’s 
Approach to Machine 
Learning for Inference and 
Discovery using Imagery
For 227 years, Ordnance Survey’s role has been to create usable 
representations of the landscape to respond to the changing needs of our 
customers. We map physical aspects of the landscape such as the locations 
of buildings and field boundaries and the shape of the terrain. However, 
customers’ needs are changing and becoming increasingly complex and 
bespoke. For a few years, we have been looking at novel approaches to 
responding to our customers’ requirements.

The majority of OS’s customers 
are within the UK Government. 
Through our engagement activities, 
we have identified a wish list of 
hundreds of real-world features 
and characteristics that our 
customers would like us to capture. 
It would be both expensive and 
time-consuming to create a new 
approach to capture each item on 
the wish list and so we are working 
on an entirely different approach 
using deep learning. We believe 
our approach will enable the rapid 
development of bespoke products 

and services that respond to 
changing customer needs. It has 
not been a smooth ride from the 
early days of the idea and there is 
still a lot of work to do.

EXPLOITING AERIAL IMAGERy
Ordnance Survey products are 
derived mostly from a combination 
of field survey and remote sensing. 
We can acquire aerial imagery 
during a long flying season which 
can last from March to November 
each year; being at least 25cm pixel 
resolution, these highly detailed 

images contain a great deal more 
information than we can possibly 
process. We know there is more 
that could be derived from our large 
archive of imagery and we are keen 
to find automatic means to extract 
new detail from this data.

For example, in figure 1, it is possible 
to identify the detail that we currently 
capture, such as roads, buildings and 
railway tracks, but different regions 
and types of development can be 
identified, such as differences in the 
type of housing or industrial land use. 
Shapes or materials of roofs can also 
be identified. The time of day and time 
of year can be inferred, based the 
vegetation, shadow and traffic. These 
things can be characteristic patterns 
that will manifest repeatedly in a 
large dataset. By creating methods 
to automatically find these repeating 
patterns in our data archive we hope 
to pull out considerably more detail 
than we are currently able. In finding 
these repeated patterns, we will be 
able to process the imagery not as 
an array of pixels, but as a set of 
descriptions of the landscape. We 
believe that landscape descriptors 
will enable us to directly respond to 
customer demands and discover new 
ways of representing the landscape – 
we call these two aspects of our work 
Inference and Discovery.

bACKGROUND RESEARCH
Research in this field was started 
in 2015, when we set up a post-
doctoral project at the University of 

Southampton, in conjunction with 
Lancaster University. At this stage, 
we only knew that representation 
learning had recently made some 
very large leaps in development, 
and that we wanted to know how 
we could apply it to our data.

Most of the advances in 
representation and machine learning 
used specialised datasets, such 
as the ImageNet dataset (Deng, et 
al. 2009), which comprises images 
of a few hundred pixels portraying 
objects (including animals), each 
image being labelled with the 
objects’ name.

By contrast, our aerial images are 
big – several thousand rows and 
columns of pixels. Further, they 
are not ‘composed’ and so don’t 
have a natural foreground and 
background composition, and there 
is no obvious label for an aerial 
image. We needed to determine 
how to apply the technology that 
had been developed using datasets 
like ImageNet to our specific domain 
of data.

Over the course of the study, 
we tried different approaches to 
representation learning, settling on 
deep convolutional neural networks 
(DCNN), in which many layers of 
convolutional filters (sometimes 
called nodes) are learned using 
back-propagation. These networks 
are easier to create using one of 
the many frameworks that are now Figure 1: A typical orthorectified aerial image portraying part of Southampton.

Figure 2: The concept of discovering new ways of representing the real-world using deep 

learning.
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Ordnance Survey’s 
Approach to Machine 
Learning for Inference and 
Discovery using Imagery

images contain a great deal more 
information than we can possibly 
process. We know there is more 
that could be derived from our large 
archive of imagery and we are keen 
to find automatic means to extract 
new detail from this data.

For example, in figure 1, it is possible 
to identify the detail that we currently 
capture, such as roads, buildings and 
railway tracks, but different regions 
and types of development can be 
identified, such as differences in the 
type of housing or industrial land use. 
Shapes or materials of roofs can also 
be identified. The time of day and time 
of year can be inferred, based the 
vegetation, shadow and traffic. These 
things can be characteristic patterns 
that will manifest repeatedly in a 
large dataset. By creating methods 
to automatically find these repeating 
patterns in our data archive we hope 
to pull out considerably more detail 
than we are currently able. In finding 
these repeated patterns, we will be 
able to process the imagery not as 
an array of pixels, but as a set of 
descriptions of the landscape. We 
believe that landscape descriptors 
will enable us to directly respond to 
customer demands and discover new 
ways of representing the landscape – 
we call these two aspects of our work 
Inference and Discovery.

bACKGROUND RESEARCH
Research in this field was started 
in 2015, when we set up a post-
doctoral project at the University of 

Southampton, in conjunction with 
Lancaster University. At this stage, 
we only knew that representation 
learning had recently made some 
very large leaps in development, 
and that we wanted to know how 
we could apply it to our data.

Most of the advances in 
representation and machine learning 
used specialised datasets, such 
as the ImageNet dataset (Deng, et 
al. 2009), which comprises images 
of a few hundred pixels portraying 
objects (including animals), each 
image being labelled with the 
objects’ name.

By contrast, our aerial images are 
big – several thousand rows and 
columns of pixels. Further, they 
are not ‘composed’ and so don’t 
have a natural foreground and 
background composition, and there 
is no obvious label for an aerial 
image. We needed to determine 
how to apply the technology that 
had been developed using datasets 
like ImageNet to our specific domain 
of data.

Over the course of the study, 
we tried different approaches to 
representation learning, settling on 
deep convolutional neural networks 
(DCNN), in which many layers of 
convolutional filters (sometimes 
called nodes) are learned using 
back-propagation. These networks 
are easier to create using one of 
the many frameworks that are now 

available that allow us to design 
networks more easily or re-use 
network architectures ‘off the shelf’. 
We tested several frameworks 
for deep learning before settling 
on Keras (Chollet 2018). We also 
developed approaches to cutting up 
the aerial imagery into patches (like 
those in figure 3) and labelling them 
using our topographic vector data. 
We used these labelled patches 
taken from imagery of Southampton 
to train our first deep network using 
the architecture known as AlexNet 
(Krizhevsky 2012), which has 13 
layers, and then moved onto the 
50-layer ResNet-50 (He, et al. 
2015).

IMAGERy FOR TRAINING DCNN
The most common approach 
to training convolutional neural 
networks is with thousands or 
millions of image-label pairs. The 
image is presented at the network 
input and ‘forward-propagated’ 
through to a final layer that predicts 
the image label. During training, 
the error of prediction is assessed 
and used to adjust the network 
weights so that during subsequent 
iterations the predictions become 
more accurate. One issue with deep 
networks is the requirement for 
so many labelled images. In many 
datasets, this labelling is done by 
hand. We realised that we were very 
lucky to have a vector dataset that 
parallels our imagery and so used 
this to label our patches of aerial 
imagery.

Training our first deep network 
required some heavy-lifting gear in 
terms of processing power (NVidia 
Titan X GPU), especially as we were 
trying to parallel the progress made 
in training deep networks with the 
ImageNet imagery by training with 
a similar number (1.2 million) of 
patches. The first ResNet-50 started 
with weights that had previously 
been learned using ImageNet, 
that were then adjusted, or ‘fine-
tuned’, with our Southampton 
aerial imagery – firstly adjusting only 
the final layer or weights and then 
later allowing all the weights in the 
network to update. For comparison, 
we also trained a ResNet-50 ‘from 
scratch’ – that is starting with a 
randomised set of initial weights.

RESPONDING TO CUSTOMER 
NEEDS
Finally, we could start to challenge 
our belief that this approach would 
extract representations that would 
allow us to rapidly respond to 
customer needs. To test this, we 
identified problems that needed 
resolving to improve some of our 
capture processes. These included:
•	 	the	recognition	of	inland	water,
•	 	the	differentiation	of	metalled	and	

unmetalled roads; and
•	 	the	detection	of	playgrounds.

With a small dataset of patches 
giving positive and negative 
examples for these problems, we 
tested the two trained networks 
(‘FineTuned Weights’ and 

??

>

>

Figure 2: The concept of discovering new ways of representing the real-world using deep 

learning.

Figure 3: Image patches used for training the deep network. The two 

left columns portray buildings and the right column depicts railways.
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‘ScratchTrained Weights’) against a 
network only trained with ImageNet 
data (‘ImageNet Weights’). We also 
obtained a 12 x 12 square of pixels 
directly from the centre of the image 
patch to produce a set of values of 
equivalent size to later layers in the 
deep networks so that we could 
compare the networks against 
the original image values (‘Image 
Values’). We obtained values for 
each of the three networks by 
forward-propagating the patches 
through the networks and extracting 
values at each fi lter. These values, 
and the values taken directly from 
the image patches, were then used 
as inputs to train shallow machine 
learning models (Support Vector 
Machines) to assess how good 
models learned using different sets 
of values performed against each of 
the problems.

We trained support vector machines 
with values taken from different layers 
of the networks and against each 
of the classifi cation problems and 
repeated each of these with different 
random selections of the training and 
testing data. From this we obtained 
hundreds of classifi cation results.

FIRST RESULTS
In our initial results, we didn’t 
expect to fi nd that the ImageNet-
trained network was, on the whole, 
producing better values for solving 
these problems than either of the 
networks that we had trained with 
aerial imagery. Despite this poor 
validation of our approach, we 
were sure that if good results were 
achievable with a network trained 
only with ImageNet, amazing results 
must be possible with a dataset that 
was in our domain – aerial imagery. 

Whilst the inference goal of our work 
didn’t seem to be going quite to 
plan, we also wanted to investigate 
how well our deep networks were 
discovering new ways of representing 
the landscape. Many commentators 
describe neural networks as ‘black 
boxes’ inside which the decision-
making process is undiscoverable. 
However, alongside developments in 
deep learning approaches, there have 
been developments in interrogating 
what the networks are responding to. 
We have started looking at different 
approaches to interrogating the 
trained network, some of which look 
at what individual fi lters in the network 
respond to, and others which try 
to consider the activity of the entire 
network.

A reasonable assumption was that 
our training data was not representing 

the real-world well enough to train 
a deep network that detected 
the characteristic patterns in the 
landscape that we could interpret 
or would be useful for inference. We 
needed to improve this data.

Next, we looked at building a training 
dataset that represented the whole 
of Great Britain. We chose fl ying 
blocks from around the country 
and created more consistent data 
labels using principles based on the 
knowledge that deep convolutional 
networks’ fi lters respond most to 
the centre of the image patches 
(Zemel 2017). The resulting training 
patches, grouped into 12 equally-
sized classes, certainly looked much 
more coherent, but had it been worth 
the effort?

We had improved our training time 
and refi ned our training data. We 
were ready to train a new deep 
network and run some tests, but 
fi rst we needed one fi nal tweak – 
we needed a name for our trained 
networks that could be incremented 
as we iterated through all our 
different options. We called the new 
network TopoNet and we now add 
a suffi x that indicates the data and 
network version.

We carried out a test with a new 
set of problems based on building 
attributes – roof shape, roof material 
and whether there are solar panels 

AI
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Whilst the inference goal of our work 
didn’t seem to be going quite to 
plan, we also wanted to investigate 
how well our deep networks were 
discovering new ways of representing 
the landscape. Many commentators 
describe neural networks as ‘black 
boxes’ inside which the decision-
making process is undiscoverable. 
However, alongside developments in 
deep learning approaches, there have 
been developments in interrogating 
what the networks are responding to. 
We have started looking at different 
approaches to interrogating the 
trained network, some of which look 
at what individual filters in the network 
respond to, and others which try 
to consider the activity of the entire 
network.

A reasonable assumption was that 
our training data was not representing 

the real-world well enough to train 
a deep network that detected 
the characteristic patterns in the 
landscape that we could interpret 
or would be useful for inference. We 
needed to improve this data.

Next, we looked at building a training 
dataset that represented the whole 
of Great Britain. We chose flying 
blocks from around the country 
and created more consistent data 
labels using principles based on the 
knowledge that deep convolutional 
networks’ filters respond most to 
the centre of the image patches 
(Zemel 2017). The resulting training 
patches, grouped into 12 equally-
sized classes, certainly looked much 
more coherent, but had it been worth 
the effort?

We had improved our training time 
and refined our training data. We 
were ready to train a new deep 
network and run some tests, but 
first we needed one final tweak – 
we needed a name for our trained 
networks that could be incremented 
as we iterated through all our 
different options. We called the new 
network TopoNet and we now add 
a suffix that indicates the data and 
network version.

We carried out a test with a new 
set of problems based on building 
attributes – roof shape, roof material 
and whether there are solar panels 

on roofs. To ensure that TopoNet 
was benchmarked, we repeated 
these inference tests on a network 
trained only with ImageNet, 
as well as the FineTuned and 
ScratchTrained networks.

bETTER RESULTS
It is hard to convey how keenly the 
results of this new set of inference 
tests were anticipated. They were to 
be the validation of our hunch that 
better training data was essential to 
creating a TopoNet that would help 
us achieve our goals. Our first sight of 
the inference results, summarised in 
figure 4, showed that our approach 
was consistently out-performing the 
ImageNet-trained network.

We are now working on an even 
better dataset for training TopoNet 
and looking at how we transfer our 
successes into a production operation. 
We’re developing our disparate 
functions and scripts into a tracked 
and versioned repository, automatically 
recording data provenance, with 

principals that will ultimately support 
the reproducibility of our research. This 
repository is making it simpler for us to 
apply new versions of the training data 
and develop the network architecture 
so that, ultimately, we can produce 
a version of TopoNet that we are 
confident is capable of solving a range 
of inference problems and discovering 
new ways of portraying the landscape.

FUTURE WORK
We still have a long way to go in 
terms of building robust approaches 
to interrogating the trained network to 
understand if what it has discovered 
is meaningful, perhaps even useful. 
We also need to ‘prove’ what we are 
doing in an operational environment. 
But it is satisfying to look back and 
see how far we’ve come from a 
somewhat unformed idea in 2015.

AIAI

Figure 4: Results of comparing inference using features extracted from our newly trained 

networks (orange, blue, right) with those extracted from the previous deep networks.
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Geospatial Sciences at UCL
We must occasionally look like Monty 
Python’s Judean People’s Front, carefully 
honing their differences with the Peoples’ 
Front for Judea. We are Geomatic Engineers, 
interested in Geospatial Sciences. How 
many MSc degrees do we need to cover 
our subject? The answer at UCL, until 
this year, was quite a few: Surveying, 
Hydrographic Surveying, GIS, Geomatics 
for BIM (and going back further, Geodesy, 
Photogrammetry, Remote Sensing, and 
others in the distant past). The differences 
mean a lot to us, but the university 
authorities occasionally raised a weary 
collective eyebrow and wondered how 
necessary it all was.

At the same time, of course, the 
content of the programmes was 
continually changing, sometimes 
overlapping each other, sometimes 
not. Our surveying students were 
using systems that were once the 
exclusive preserve of those on 
the MSc in GIS; our hydrographic 
students were launching drones 
from the decks of survey vessels; 
the man in the street has access 
to satellite imagery once reserved 
for specialist remote sensors. If 
you’re scanning, are you a specialist 
surveyor or a BIM expert, and does 
it matter? In that climate, just how 
important is it to maintain the fine 
distinctions between programmes?

WHAT IS NEEdEd?
So, a couple of years ago we sat 
down and asked ourselves some 
fundamental questions about what 
we were doing and what we wanted 
to offer our potential students. What 
do we do that is different will justify 
the time and resources that the 
students invest in our programmes 
and make them stand out in the job 
market? What will make them move 
into the next earning bracket, both 
in the immediate future and as their 
career develops? Are there things we 
shouldn’t be doing? Are we wasting 
students’ time teaching some of 
the fundamentals they should know 
before coming on our programmes? 
After all, the average geography 
undergraduate ends up as a 
competent user of GIS packages – 
our students must display specialist 
skills way beyond this.

Relatively quickly we can come 
up with some overall statements 
about the nature of the programmes 
that we offer and the attributes of 
those who graduate from them. 
Our students need to be advanced 
geospatial professionals above all 
else, with the IT and programming 
skills to yoke together different 
software packages to achieve their 
goals and/or the mathematical, 
computational and practical skills 
to handle projects involving multi-
sensory platforms and systems. But 
the question remains: how many 
programmes do you need to achieve 
this and how integrated can they be?

Alongside that, we had a further 
consideration. Geomatics has a 
huge amount to offer students of 
other disciplines, and we are often 
approached by students studying, 
say, robotics and asked about how 
they can learn more about GNSS 
or scanning systems, for example. 

Too often we have had the problem 
that there is material that would be 
useful, but they’ve missed out on an 
essential introduction in the previous 
term. To be outward facing, we 
needed a self-contained module, 
or group of modules, to which we 
could point the non-specialists.

WHAT TOPICS WILL BE 
COvEREd?
The solution adopted was a new 
MSc in Geospatial Sciences that 
would replace all our existing 
programmes, but which would 
have specialist routes that students 
could elect to follow and would 
appear in the name of their degree. 
Thus, they can study Geospatial 
Sciences, Geospatial Sciences (GIS-
Computing), Geospatial Sciences 
(BIM), or Geospatial Sciences 
(Hydrographic Surveying).

The core of the course consists of 
two modules on Geospatial Science 
and Geospatial Programming, 
compulsory for all students. The 
former covers the fundamental 
principles such as coordinate 
systems, mapping organisations, 
and cartography, and introduces the 
major systems for data acquisition. 
The latter covers programming 
in the context of geospatial 
science and technology, with 
students applying their skills to the 
automation of geospatial analysis 
workflows and map production.

Around this core, the different 
pathways are built. GIS-Computing 
has a strong focus on the analytical 
and technical aspects of the 
discipline, covering topics ranging 
from spatial analysis and databases 
to data mining and app development. 
The BIM route educates students in 
the geometric and semantic aspects 
of the subject, and the integrated 

management of geospatial and 
BIM-related data. The specialist 
Hydrographic Surveying route is 
run in collaboration with the Port 
of London Authority and has been 
recognised as a Category A course 
by the International Hydrographic 
Organisation. It focuses on data 
acquisition in the marine environment 
and includes a very substantial 
practical project element.

For non-specialists, we offer a 
module on Sensors and Location, 
focusing on the lower-accuracy 
mass-market side of these subjects 
and on how different sensors 
and systems are integrated. For 
engineering students interested in 
what geomatics can offer in terms 
of high precision measurement and 
monitoring, we offer an integrated 
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Geospatial Sciences at UCL
Too often we have had the problem 
that there is material that would be 
useful, but they’ve missed out on an 
essential introduction in the previous 
term. To be outward facing, we 
needed a self-contained module, 
or group of modules, to which we 
could point the non-specialists.

WHAT TOPICS WILL BE 
COvEREd?
The solution adopted was a new 
MSc in Geospatial Sciences that 
would replace all our existing 
programmes, but which would 
have specialist routes that students 
could elect to follow and would 
appear in the name of their degree. 
Thus, they can study Geospatial 
Sciences, Geospatial Sciences (GIS-
Computing), Geospatial Sciences 
(BIM), or Geospatial Sciences 
(Hydrographic Surveying).

The core of the course consists of 
two modules on Geospatial Science 
and Geospatial Programming, 
compulsory for all students. The 
former covers the fundamental 
principles such as coordinate 
systems, mapping organisations, 
and cartography, and introduces the 
major systems for data acquisition. 
The latter covers programming 
in the context of geospatial 
science and technology, with 
students applying their skills to the 
automation of geospatial analysis 
workflows and map production.

Around this core, the different 
pathways are built. GIS-Computing 
has a strong focus on the analytical 
and technical aspects of the 
discipline, covering topics ranging 
from spatial analysis and databases 
to data mining and app development. 
The BIM route educates students in 
the geometric and semantic aspects 
of the subject, and the integrated 

management of geospatial and 
BIM-related data. The specialist 
Hydrographic Surveying route is 
run in collaboration with the Port 
of London Authority and has been 
recognised as a Category A course 
by the International Hydrographic 
Organisation. It focuses on data 
acquisition in the marine environment 
and includes a very substantial 
practical project element.

For non-specialists, we offer a 
module on Sensors and Location, 
focusing on the lower-accuracy 
mass-market side of these subjects 
and on how different sensors 
and systems are integrated. For 
engineering students interested in 
what geomatics can offer in terms 
of high precision measurement and 
monitoring, we offer an integrated 

package of modules on Data 
Analysis, Engineering Surveying, 
and Precision 3D Reality Capture. All 

these modules are part of the range 
that we offer our Geospatial Science 
students and are helping to ensure 
a high visibility for the subject across 
other disciplines within the university.

By re-organising all our programmes 
in this way, we have ended up 
with one main MSc programme 
(accommodating different routes 
and themes), cut down on repetition 
and are delivering the optimum 
number of modules, and we have 

made our subject visible and 
accessible to associated disciplines. 
The new programmes are running 

this year, and we’re accepting 
applications for 2019.

Our students need to be advanced 
geospatial professionals.

ABOUT THE AUTHOR
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Department of Civil, Environmental and Geomatics 
Engineering. His expertise lies in the area of 
geodesy, and specifically those issues that relate to 
coordinate reference systems - national or local, on 
land or at sea.
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by IAN DOWMAN UAV

The Commercial UAV Show
The 2018 Commercial UAV show was as busy and wide 
ranging as in previous years. Mapping did not have a 
high profile although some exhibitors were promoting 
photogrammetry and mapping in general and several seminar 
and conference sessions featured mapping. The overarching 
theme of the event could be characterisied as consolidation 
and looking to the future. Artificial intelligence (AI) and 
autonomy were strong themes, meaning the development 
of smart drones. This includes interaction with robots to 
manage battery change for example, although it is unlikely 
that we will see genuine autonomous UAVs very soon.

Several exhibitors claim the use 
of AI, for example for surveillance 
of industrial sites where a drone is 
constantly flying and is programmed 
to recognise particular activities or 
objects. Aerodyne and Coretronic 
Robotics were examples of this. 
AI is also used to analyse data 
collected for inspection purposes 
to reduce the data volume and 
concentrate on the objects of 
particular interest offline. An 
issue related to this is BVLOS 
(Beyond Visual Line of Sight). This 
is sanctioned in some regulatory 
regimes in certain circumstances, 
for example to survey power lines 
and offshore wind farms. Products 
are on the market to control 
BVLOS. A speaker from Skyhopper 
stated ‘drones are transitioning 
from manual to autonomous 
systems’ to enable more varied and 
sophisticated applications. Cyber 
security is an issue with BVLOS 
operation along with privacy and 
use of AI must be secure.

The exhibition covered all aspects 
of drone technology and use. 
Companies and organisations 
covered inspection (a major 
application), safety, insurance, 
precision agriculture, health, training, 
and components. Of particular 
interest were tethered drones for 
monitoring; underwater drones 

also featured. Drones ranging from 
micro to very large were displayed 
and demonstrated. Payloads 
concentrate on cameras and one 
of particular interest is a GeoSLAM 
Zeb mounted on a drone that can 
be used for outdoor or indoor use. 
Photogrammetric software was 
exhibited by Blue Marble, Pix4D, 
Terrasolid and Carlson.

Another feature of the exhibition 
were universities which had taken 
twelve booths and demonstrated 
research into applications and 
software as well as training.

Seminars covered the themes 
of Mapping and surveying, 3D 
imaging and geospatial innovations, 
Research, Innovation, Training and 
Careers, Precision Agriculture and 
Bluelight Services and Policy - 
Health and Safety. The conference 
covered similar themes but in a 
more organised manner. A major 
theme of the conference was 
regulation with many speakers 
noting the problem of different 
regulations in different countries and 
the range of difficulty in operating 
across international borders. It was 
considered that UK had a well-
balanced regulatory regime. The 
European Commission is preparing 
regulation for drones and has 
funded a Privacy Code of Conduct.

In the conference session on 
construction, Mark Lawton from 
Skanska reported that drones are 
very useful for construction, but they 
are not always the most efficient 
tool for survey grade work where 
precision is essential. They are very 
useful for collecting evidence using 
media grade imagery when speed 
and area of coverage are important. 
A library of drone imagery can be 
created which is accessible to all 
professionals on the site and is 
invaluable for use in site meetings. 
Survey grade imagery needs a 
larger, more stable platform. 

Finally, it is worth noting that 
although the show goes under 
the name ‘UAV show’, the word 
drone is widely used amongst 
exhibitors and speakers. Granshaw 
(2018), in The Photogrammetric 
Record, lists 16 terms used for 
unmanned vehicles, and concludes 
that UAS (Unmanned Aircraft 
System) should be adopted for the 
scientific community whilst drone is 
appropriate for more general use.

??

RefeReNCes
Granshaw, S. 2018. RPV, UAV, UAS, RPAS ... or 
just a drone. Photogrammetric Record 33(162):160 
- 170.
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TSA NEWS

The TSA conference was held on 7 November 
at Holdenby House in Northamptonshire with 
the theme of ‘Surveying Iconic Structures’. The 
keynote presentation was given by Nick Rank, a 
director of Buttress Architects in Manchester on 
Great Expectations: what Architects want from a 
Building Survey.

His message was ‘don’t rely on drawings, they may 
be drawn from hearsay’. He demonstrated this with 
examples from Lincoln Cathedral and discussed the 
problems that can occur when restoration work must be 
done on a limited budget. Old drawings can be digitised 
and rectified and often working with paper is more 
efficient than working digitally. He noted that BIM could 
be very useful for FM. He also opined that the downside 
of a good survey by surveyors is that architects no 
longer ‘study’ the building in detail - a change of 
practice is needed. Rank was followed by Paul Bryan 
from Historic England who also talked on surveying 
Iconic Structures. He talked about the techniques now 
used, including Structure from Motion (SfM), which he 
claimed has reinvigorated photogrammetry. Historic 
England (HE) publishes a guide to ‘Photogrammetric 
Applications for Cultural Heritage’. He also mentioned 
Reality Capture which HE defines as a combination of 
photogrammetry and scanning. Bryan also mentioned 
that the imaging team at HE has taken on an 
apprentice.

Dave Tucker from Ordnance Survey talked on Prestige 
Sites & Emerging Technologies and showed how 
change detection can be found by matching maps with 
images; the increasing use of satellite imagery and how 
IoT is used for monitoring.

??

>

Marco di Mauro from Leica Geosystems spoke on 
challenges in surveying and monitoring iconic buildings. 
He discussed the problems of fixing invisible prisms on 
historic buildings and establishing control in busy tourist 
areas and showed how construction on buildings like 
the Shard and Burj Khalifa in Dubai can be monitored 
with GNSS.

TSA members can find the presentations on the TSA 
website.

The Survey Association Bursary Winner 2018
Matthew Walker, a second year Geomatics student at 
Newcastle University, was judged the ‘clear winner’ of 
a £2,000 bursary award, given annually by The Survey 
Association.

TSA’s Technical Committee invited submissions on the 
topic of surveying iconic structures, the technologies 
and techniques that might be applied to such work 
and the responsibilities of the chief surveyor on such 
a project. Matthew plans to use the bursary to assist 
him in obtaining a surveying work placement during the 
summer break.

Matthew Walker, said, “Surveying as an industry offers a 
good mix of desk and fieldwork and is something I wish 
to pursue after finishing my degree, although the exact 
discipline I am most interested in I have yet to decide”.

TSA MEMBERSHIp GRowTH
TSA has seen growth in recent months with eleven new 
Member companies now listed on the website including: 
Icelabz Survey Ltd, Apex Engineering Services, BWB 
Consulting Ltd, SmartWater Technology, Speedy Asset 
Services, Gladman Developments Ltd, Mark Beaver 
Surveying, GAP Hire Solutions, Formby Surveys, L & M 
Survey Services and Datatag ID.

TSA runs a portfolio of free business and technical 
seminars for Members throughout the year, as well as 
popular themed Conference events featuring expert 
speakers from the survey profession (www.tsa-uk.org.
uk/membership/).

Managing Director of Apex Engineering Services Alex 
Parkhomenko, said “TSA accreditation adds to the 
professionalism of my company. Membership offers 
valuable networking opportunities and the sharing of 
best practice with other survey professionals.”

Iconic Structures at the TSA Conference

VP of TSA Nick 

Hampson with 

Matthew Walker 

of Newcastle 

University at the 

TSA Conference.
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Ruth Adams Takes Over at 
The Survey School
Ruth Adams, a distinguished geomatics and geospatial 
professional, is the energetic new manager of The Survey 
School. She explains her ambitions for the school and its 
potential to be a world class training facility.

InTeRvIeweR: How do youR 
expeRIenceS wITH THe 
uK HydRogRApHIc offIce 
And THen wITH A SmAlleR 
commeRcIAl SuRvey 
compAny InfoRm youR new 
Role AT THe SuRvey ScHool?
Ruth Adams: Working for the MOD 
for 25-years on geospatial maritime 
products and projects has given me 
a broad perspective on processes, 
systems and quality control in a 
large organisation. Sailing with HMS 
Endurance to establish shore control 
in South Georgia, for example, 
involved teamwork, collaboration 
and motivating people - skills that 
readily transfer to education and 
training. Later, running a smaller 
survey company, I worked with 
multi-disciplinary, multi-national teams 
on civil engineering and land survey 
projects. I have a range of global 
contacts to draw on from my previous 
experience that I hope will greatly 
benefit the school and the students.

InTeRvIeweR: wHAT IS youR 
vISIon foR developIng THe 
ScHool’S poTenTIAl?
Ruth: The Survey School has great 
facilities, not just on our site but on 
the surrounding land, and I would 
like to see that utilised more. There 
is scope for us to develop more 
external partnerships and work 
collaboratively with companies that 
provide both training and content. 
This will allow us to expand the 
range of short courses we offer 
in Worcester. We already work 

with Sygma Solutions to host an 
Underground Utilities course and 
we’ve been approached by a 
company that could deliver GPR 
training. There is interest in the 
Survey School hosting a SUA (Small 
Unmanned Aircraft) processing 
course and I am currently looking 
for a GNSS course provider. I’m 
also exploring the opportunities to 
develop ‘pack and go’ bespoke 
courses. This would enable a Survey 
School tutor to deliver bespoke 
training where it’s needed, both in 
the UK and internationally.

InTeRvIeweR: doeS THe 
SuRvey ScHool HAve An 
InTeRnATIonAl ReAcH?
Ruth: We get regular enquiries 
from overseas, most recently 
from Nigeria. Two students from 
Abu Dhabi graduated from the 
TSA Course last term. The TSA 
Course is our flagship offering and 
is a well-respected successful 
course. Students receive practical 
experience and then consolidate 
their learning in the workplace. 
We have a good stream of TSA 
Members that send their employees 
here and the students benefit greatly 
from the close association and 
support we have from TSA.

InTeRvIeweR: wIll THe 
ScHool be Involved In 
delIveRIng THe geoSpATIAl 
AppRenTIceSHIp?
Ruth: The TSA Surveying Course 
helped shape the content for the 

new Geospatial Apprenticeship and 
an application for TSA to be the End 
Point Assessor will be submitted 
shortly. Dudley College are running 
this course and we look forward 
to exploring potential collaboration 
with them. I have been involved in 
educational initiatives throughout 
my career, so I am pleased we are 
involved with ProQual’s Level 3 
Diploma in Engineering Assessment. 
This is a desk top qualification 
of five units for which we are an 
Assessment Centre. Successful 
completion gives experienced 
surveyors a professional qualification, 
accepted and recognised by CSCS 
and a route to a Gold card.

InTeRvIeweR: wHAT ARe you 
enjoyIng moST AbouT youR 
new Role?
Ruth: The Survey School has a great 
buzz and I’m enjoying the challenge 
of building a team of professional 
talent to educate and develop the 
surveyors of the future. These will 
be people that can help us develop 
specific course content and teach it at 
Worcester. We also need assessors 
for the Level 3 Diploma who will work 
with candidates via email and Skype. 
This latter activity would suit someone 
with a full- or part-time job, looking for 
an additional paid surveying activity, 
aligned to their own career.

For further details on teaching and 
assessing opportunities, contact 
Ruth Adams at The Survey School 
(manager@surveyschool.org.uk).

??
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INTERGEO by LyNN RADFORD AND WIM VAN WEGEN

A Glimpse of the 
 Geospatial Future
There is an abundance of data today, but how can it be processed, 
visualised and analysed to deliver real business benefits? We are in the 
midst of a digital transformation, and words such as Internet of Things, 
artificial intelligence (AI) and smart cities have become part of our 
everyday vocabulary, but which opportunities will digitalisation really 
create for society? And is the unmanned aerial vehicle (UAV or ‘drone’) 
truly democratising the geospatial industry? These are just some of the 
questions that may have crossed the minds of visitors to INTERGEO 2018 in 
Frankfurt. Here, we share some of the insights we gained into the geospatial 
future during the world’s largest event for geoinformation and geodesy.

INTERGEO has become the leading 
meeting place for organisations in 
the global geospatial market. This 
year’s edition in Frankfurt once again 
attracted thousands of mapping and 
surveying professionals from across 
Europe and beyond. Hundreds of 
companies on the exhibition floor 
at the Messe Frankfurt venue were 
showcasing their latest innovations 
– often in the form of solutions 
rather than tangible products.

PROGREss IN TOTAL sTATIONs 
AND LAsER scANNERs
Despite the growing focus on 
solutions, INTERGEO still featured 
plenty of familiar hardware such as 
total stations, laser scanners, digital 
cameras, GNSS receivers, mobile 
mapping systems and unmanned 
aerial systems. These are all 
indispensible tools for capturing 
data, but one key change over 
the past five years has been the 
sheer volume of that data, which 
now comes in terabytes or even 
petabytes. Total stations have 
become increasingly sophisticated, 
often requiring very skilled handling. 
Progress in laser scanners 
includes increased acquisition 
range, accuracy and speed 
combined with reduced size and 
weight. INTERGEO also provided 
surveyors with reliable, innovative 
GNSS survey solutions – multi-
constellation use, multi-frequency 
tracking – that meet their specific 
requirements, such as flexibility,  
low power consumption and  
field-upgradeable software. 
Particular eye-catchers among 
the exhibits were the digital aerial 
cameras designed to expand 
the efficiency of aerial imaging 
operations, with a strong focus on 
sensor developments, e.g. dual-

frame sensors for RGB and NIR 
imaging.

MObILE MAPPING MOVEs ON
In mobile mapping, advances in 
multi-sensor integration are paving 
the way for high-end mapping 
applications. At the conference 
session titled ‘What’s Next in 
Surveying and Mapping’, chaired 
by GIM International, Mladen Stojic, 
president of Hexagon Geospatial, 
explained that he foresees a shift 
in focus from outdoor mapping to 
indoor and below-ground mapping. 
“In the USA, people spend 87% 
of their time indoors so there is a 
huge need for indoor mapping,” he 
commented. “Our world doesn’t 
stop above ground, there’s a lot 
of change below-ground too,” 
referring to the ever-expanding utility 
networks that need monitoring, 
visualising and analysing. In the 
same session, Erica Nocerino from 
Fondazione Bruno Kessler (FBK), 
described the potential use of 
smartphones for mobile 3D data 
capture. As portable low-cost 
mapping systems, smartphones can 
be used for indoor mapping and 
navigation in public buildings such 
as shopping malls and hospitals. 
Her research has included a real-life 
use case at an archaeological site in 
Paphos, Cyprus, in which multiple 
surveyors used the collaborative, 
app-based ‘Replicate’ workflow on 
a cloud-based server to generate 
and edit point clouds, resulting in 3D 
models that “inject real assets into a 
VR world”.

IT’s A DATA-DRIVEN WORLD
Unsurprisingly many of the 
innovations on display were linked 
to digitalisation, the driving force 

that is currently revolutionising our 
industry. In our data-driven world 
of surveying and mapping, the 
challenge is to extract the right 
information from the gigantic ocean 
of geodata as efficiently as possible. 
The data processing workflow has 
become much more user-friendly 
over the last few years, but at 
INTERGEO it became clear that the 
variety of data types remains one of 
the key challenges. Mladen Stojic 
echoed this in his presentation on 
‘Bridging the Divide – Smart Digital 
Reality’, saying that one of the 
main problems is how to combine 
dynamic data with static data. 
“A smart solution consolidates 
changing data and reacts to change 
as change occurs,” he stated. He 
outlined several ways in which 
Hexagon is bridging the divide 
between static and dynamic data, 
including conducting a census for 
community policing and for public 
transport authorities.

FROM DATA TO DEcIsION-
MAkING
Big geospatial data is an important 
asset, but processing and 
visualisation tools are essential 
pillars for analysis and decision-
making based on that data. On the 
exhibition floor, companies such as 
nFrames and Racurs showcased 
photogrammetry solutions that 
transform massive imaging projects 
into dense point clouds, digital 
surface models (DSMs), seamless 
true orthophotos or textured 
meshes. On the point cloud side, 
there has been a wave of high-end 
software solutions to store, process, 
analyse and visualise the vast 
datasets of a staggering amount 
of 3D points. Companies such as 
RIEGL, Trimble and Pythagoras all 
displayed their newest products and 
increasingly user-friendly methods 
for turning data into valuable 
geospatial end products. Use cases 
include tunnel monitoring, traffic 
planning, flood management in 
heavy rainfall scenarios and even 

??

INTERGEO 2018 attracted 19,000 enthusiastic visitors from over 100 

countries.
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frame sensors for RGB and NIR 
imaging.

MObILE MAPPING MOVEs ON
In mobile mapping, advances in 
multi-sensor integration are paving 
the way for high-end mapping 
applications. At the conference 
session titled ‘What’s Next in 
Surveying and Mapping’, chaired 
by GIM International, Mladen Stojic, 
president of Hexagon Geospatial, 
explained that he foresees a shift 
in focus from outdoor mapping to 
indoor and below-ground mapping. 
“In the USA, people spend 87% 
of their time indoors so there is a 
huge need for indoor mapping,” he 
commented. “Our world doesn’t 
stop above ground, there’s a lot 
of change below-ground too,” 
referring to the ever-expanding utility 
networks that need monitoring, 
visualising and analysing. In the 
same session, Erica Nocerino from 
Fondazione Bruno Kessler (FBK), 
described the potential use of 
smartphones for mobile 3D data 
capture. As portable low-cost 
mapping systems, smartphones can 
be used for indoor mapping and 
navigation in public buildings such 
as shopping malls and hospitals. 
Her research has included a real-life 
use case at an archaeological site in 
Paphos, Cyprus, in which multiple 
surveyors used the collaborative, 
app-based ‘Replicate’ workflow on 
a cloud-based server to generate 
and edit point clouds, resulting in 3D 
models that “inject real assets into a 
VR world”.

IT’s A DATA-DRIVEN WORLD
Unsurprisingly many of the 
innovations on display were linked 
to digitalisation, the driving force 

that is currently revolutionising our 
industry. In our data-driven world 
of surveying and mapping, the 
challenge is to extract the right 
information from the gigantic ocean 
of geodata as efficiently as possible. 
The data processing workflow has 
become much more user-friendly 
over the last few years, but at 
INTERGEO it became clear that the 
variety of data types remains one of 
the key challenges. Mladen Stojic 
echoed this in his presentation on 
‘Bridging the Divide – Smart Digital 
Reality’, saying that one of the 
main problems is how to combine 
dynamic data with static data. 
“A smart solution consolidates 
changing data and reacts to change 
as change occurs,” he stated. He 
outlined several ways in which 
Hexagon is bridging the divide 
between static and dynamic data, 
including conducting a census for 
community policing and for public 
transport authorities.

FROM DATA TO DEcIsION-
MAkING
Big geospatial data is an important 
asset, but processing and 
visualisation tools are essential 
pillars for analysis and decision-
making based on that data. On the 
exhibition floor, companies such as 
nFrames and Racurs showcased 
photogrammetry solutions that 
transform massive imaging projects 
into dense point clouds, digital 
surface models (DSMs), seamless 
true orthophotos or textured 
meshes. On the point cloud side, 
there has been a wave of high-end 
software solutions to store, process, 
analyse and visualise the vast 
datasets of a staggering amount 
of 3D points. Companies such as 
RIEGL, Trimble and Pythagoras all 
displayed their newest products and 
increasingly user-friendly methods 
for turning data into valuable 
geospatial end products. Use cases 
include tunnel monitoring, traffic 
planning, flood management in 
heavy rainfall scenarios and even 

the use of visualisation algorithms 
for geologic interpretations on the 
next Rover mission to Mars.

DEMOcRATIsATION OF THE 
GEOsPATIAL INDUsTRy
Unmanned aerial vehicles have been 
described as a ‘democratic tool’ 
that have triggered a major change 
in the approach to geoinformation 
as they have become cheaper, more 
flexible and deployable, and easier 
to use, coupled with increasing 
processing automation, cheaper 
hardware and a rise in open-source 
solutions. In his presentation entitled 
‘UAV Photogrammetry, Where Do 
We Stand?’ during the conference 
session, Francesco Nex from the 
University of Twente predicted a 
shift towards standardisation rather 
than customisation, since drone 
replaceability is key in mission-
critical situations such as first 
response and firefighting. In terms 
of automation, real-time processing 
remains an issue since onboard 
processing is linked to high energy 
consumption while the use of a 
remote PC is associated with high 
latency. This poses problems for 
collision avoidance, for example. 
Further challenges still to be 
overcome include bandwidth issues 
in an increasingly ‘connected’ 
world, plus more effective use of 
automation (including deep learning) 
and further harmonisation of the 
regulatory situation.

GEOMATIcs AND THE sMART 
cITy cONcEPT
One of the central themes of 
INTERGEO was the smart city 
concept, which relies on an endless 
stream of data acquired by sensors 
all over the city. During the traditional 
INTERGEO press conference on 
the Wednesday, Hansjörg Kutterer, 
director general of the German 
National Mapping Agency (BKG), 
stated that skilled surveyors play an 
essential role in providing context for 
the geodata that forms the skeleton 
of a smart city and designing truly 

effective solutions. By bridging 
the gap between the geospatial 
community, cities and politicians, 
INTERGEO’s ‘Smart City Solutions’ 
platform aimed to highlight the huge 
opportunities that the smart city 
phenomenon offers for surveyors. 
Lorenzo Martelletti, director of 
strategy and products at Pix4D, 
echoed this in his presentation on 
‘The Impact of AI and Machine 
Learning on Geospatial Data’ at 
the GIM International conference 
session, reminding the audience 
that “there will be around 45 billion 
cameras by 2022,” which is very 
interesting for the development of 
geospatial-related applications. AI 
and deep learning will be catalysts 
for further advancement, with 
machine learning already being used 
to train processing software and 
enable automatic classification of 
point clouds or to remove irrelevant 
parts – such as the sky – from 
imagery. Looking ahead to the 
future, he suggested taking a more 
holistic approach: rather than using 
drones as ‘flying cameras’ and then 
using software to reconstruct from 
the data they capture. One thing is 
for sure: there will be no shortage 
of innovations at future editions of 
INTERGEO!

This is an edited version of the 
report which appeared in GIM 
International November/December 
2018.
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Drones have triggered a major change in the approach to geo-

information.

30-31_intergeo.indd   31 15-01-19   10:30



January / February 2019 32

CONSTRUCTION by RICHARD GROOM

Digital Construction  
Week Excels
Digital Construction Week 2018 returned to Excel in October as an 
exhibition, with a main stage for paid conference sessions and several 
‘theatres’ within the exhibition space. This article gives a taste of what was 
on offer over the two days.

REAl-TIME AssET 
MAnAGEMEnT
The first day started with a 
15-minute presentation from the 
Enable My team entitled ‘The Art of 
Raw Data’. This was all about using 
camera feeds from the front of trains 
to build up and maintain a real-time 
asset record. Apparently, cameras 
have been deployed for some time, 
but the data has not been used 
for this purpose. Enable’s software 
can detect and identify lineside 
infrastructure in real-time. They had 

even built a model railway on their 
stand to demonstrate how it works. 
But they don’t just use the cab 
cameras, they mash it with other 
imagery, wind sensors and weather 

forecasts to detect vegetation 
when it is about to lose its leaves, 
inform vegetation needing attention 
and evaluate the risk from those 

pesky ‘leaves on the line’. Future 
developments are to include the use 
of machine learning and to apply 
the technology for other purposes, 
such as monitoring of flooding and 
deforestation.

COMMOn DATA 
EnvIROnMEnTs
Headphones were provided for 
most theatres to enable audiences 

to hear the speakers, but demand 
exceeded supply at the BIM Village. 
A situation which was mitigated 
later in the morning by setting up a 

loudspeaker. Lack of headphones 
drove me to the BIM Workshop 
area where the topic was Common 
Data Environments (CDEs), in a 
presentation from BIM4Rail. One 
would have thought that almost 
by definition there could only be 
one CDE for any project, but not 
so – most projects have multiple 
CDEs. As Barrie Gleeson pointed 
out, this means that there is greater 
risk of different versions being used 
as well as greater cost. Different 
parts of the rail sector have different 
approaches. Crossrail uses one 
CDE, but Network Rail uses several. 
The audience were quizzed about 
CDE software. ProjectWise came 
out on top, with others using Asite, 
Aconex and Sharepoint.

DATA PEOPlE
Then over to the ‘Skills Hub’, where 
Rebecca Evans from ‘Revealing 
Reality’ discussed the results 
gleaned from a survey of 35 to 
40 interviews and site visits. The 
objective was to find out where 
‘tech’ is taking us and how to 
make sure that training fits the 
needs of industry. On the subject 
of technology itself, there was 
no consensus from interviewees 
on which technologies would 
reach ‘tipping point’, although 
there is acknowledgement that 
tablets onsite, drones and AR/
VR are becoming widely used. 
There was also no consensus 
on the interpretation of ‘digital 
construction’.

Introducing new technology is 
always a challenge. The obvious 
approach for the cautious (or 
prudent) is to carry out pilots, but 
Evans reckoned that then there 
is a problem in scaling up the 
technology after the pilot has been 
completed. Also, she said that a lot 
of technology being used was not at 
the leading edge. Data management 
is not well understood and when 
asked what skills are required of 
employees, the answer was that 

... most projects have multiple CDEs.

Enable’s model 

railway.
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the technology for other purposes, 
such as monitoring of flooding and 
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later in the morning by setting up a 

loudspeaker. Lack of headphones 
drove me to the BIM Workshop 
area where the topic was Common 
Data Environments (CDEs), in a 
presentation from BIM4Rail. One 
would have thought that almost 
by definition there could only be 
one CDE for any project, but not 
so – most projects have multiple 
CDEs. As Barrie Gleeson pointed 
out, this means that there is greater 
risk of different versions being used 
as well as greater cost. Different 
parts of the rail sector have different 
approaches. Crossrail uses one 
CDE, but Network Rail uses several. 
The audience were quizzed about 
CDE software. ProjectWise came 
out on top, with others using Asite, 
Aconex and Sharepoint.

DATA PEOPlE
Then over to the ‘Skills Hub’, where 
Rebecca Evans from ‘Revealing 
Reality’ discussed the results 
gleaned from a survey of 35 to 
40 interviews and site visits. The 
objective was to find out where 
‘tech’ is taking us and how to 
make sure that training fits the 
needs of industry. On the subject 
of technology itself, there was 
no consensus from interviewees 
on which technologies would 
reach ‘tipping point’, although 
there is acknowledgement that 
tablets onsite, drones and AR/
VR are becoming widely used. 
There was also no consensus 
on the interpretation of ‘digital 
construction’.

Introducing new technology is 
always a challenge. The obvious 
approach for the cautious (or 
prudent) is to carry out pilots, but 
Evans reckoned that then there 
is a problem in scaling up the 
technology after the pilot has been 
completed. Also, she said that a lot 
of technology being used was not at 
the leading edge. Data management 
is not well understood and when 
asked what skills are required of 
employees, the answer was that 

??

... most projects have multiple CDEs.

>

bEnTlEy yEAR In InfRAsTRuCTuRE
After Digital Construction Week, it was time for a dash from East End to West End for 
Bentley’s Year in Infrastructure event. This annual event attracts Bentley users from all over 
the globe for conference sessions, networking and an awards ceremony. I attended a two-
hour session during which the contenders for the reality capture category presented their 
projects and were then questioned by the judges.

sMART HOnG KOnG
First up was “Smart Campus 
of Hong Kong Science Park”, 
presented by Hong Kong 
Science & Technology Parks 
Corporation & Chain Technology 
Development Co. Limited. The 
project is seen as a pilot for 
development of Smart Hong 
Kong. The presenters showed 
a quick-fire video with a list 
of attributes of the smart city, 
which included unmanned ice 
cream kiosks as well as the 
more conventional, and one 
might argue largely already 
present, cashless payments, 
biometric ID and EV charging. 
They claimed to have created 
a 3D model of the site in two days using Bentley’s Context Capture – internal as well 
as external. The model is the core of a ‘geo-intelligence’ hub to be used for smart 
construction – most of the park is finished but they are still adding buildings. The objective 
is to control and manage construction progress and discover problems early. The hub 
will also assist planning; smart energy management, using IoT sensors in the buildings; 
and facilities management. The model can be used for planning 5G; planning mobility 
using autonomous vehicles and drones; security; and for marketing property without the 
prospective purchasers visiting the property.

buIlDInG InsPECTIOn
Next, Skand Pty Ltd presented ‘Building Envelope Inspection Powered by Machine 
Learning and Reality Modeling for RMIT University Brunswick Campus’ in Melbourne, 
Australia. Skand is a two-year-old start-up company with less than ten staff. They captured 
imagery of six buildings using sensors to detect sixteen categories of defect. The software 
allocates a risk category for each defect. They observed three higher level passes with 
drone photography and one pass as low as possible – 10m from each roof and façade. 
They use machine learning to improve the detection of defects but there is still the need for 
human overview. They use mesh to mesh comparison to detect change.

TubE uPGRADE
The final presentation was from Transport for London - Major Projects Directorate on the 
Piccadilly Line Upgrade. This was all about expanding the capacity of the Piccadilly line by 
introducing new trains but with very little space to manoeuvre. Data was collected using 
laser scanning with a 3D accuracy requirement of 20mm. As well as ensuring that the new 
trains fit in the tunnels, they also must fit the platforms with acceptable gaps. But the old 
trains also must fit so that both can operate whilst the new trains are introduced. TfL used 
microstation for the design and to analyse the platform gaps.

Hong Kong Science Park.
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they should be able to “do data”. 
Worryingly vague.

Evans’s conclusion is that focusing 
on skills for particular technology 
is not the answer. Soft skills are 
needed and the ability to creatively 
solve problems in the context of 
understanding the tools and data. 
Interestingly, HR managers stress 
the importance of soft skills, but 
innovators say they want hard 
skills. She set out a pyramid of 
competencies from ‘default user’ 
at the base to ‘skilled innovator’ at 
the top.

sTAnDARDs
Back to the BIM Village and 
David Glennon was talking about 
Standards. He put up a couple 
of official definitions but settled 
on ‘shared language’ as the 
most appropriate – illustrated 
entertainingly by a slide showing all 
the regional names for ‘bacon butty’ 
– which itself is probably regional! 
He set out the core activities of the 
UK BIM Alliance (with BuildingSmart 
UK and Ireland Chapter) and called 
for the industry to engage by 
signing up for the UK BIM Alliance 
newsletter - www.ukbimalliance.org/
news-and-events/newsletter/ and 
monthly teleconferences.

Hard on the heels of this talk was a 
presentation on ISO 19650, which 
will supersede the BS and PAS 
documents. This was illustrated by a 
‘bake-off’ featuring two members of 
the audience. They were both ‘star 
bakers’! In summary, ISO 19650 will 
be BS119 “but not as we know it”. 
This arises because much of the BS 
and PAS documents were rehashed 
for the ISO document. The bits that 
didn’t make the ISO will appear in 
a UK national annex, an eight-page 
document that attracted 60 pages of 
comment when put out for review.

DIGITAl buIlT bRITAIn
Day two of DCW started with 
a talk on the main stage about 

the Centre for Digital Built Britain 
(CDBB). Mark Enzer, CTO of Mott 
MacDonald, said that it is not about 
producing a single massive model, 
but models that will fit together. 
He made the point that 99.5% of 
buildings and infrastructure already 
exist, so this will constitute the vast 

bulk of the work. He referred to the 
Infrastructure Client Group, which 
he believes has the clout to make 
DBB happen. CDBB has formed 
two task groups and is due to 
publish a roadmap in November.

In the Skills Hub, there was a talk 
about the skills needed for DBB, 
but one felt that there is vagueness 
around this topic with questions 
about the uses of DBB, its level of 
detail, the interface (or boundary) 
between public and private data and 
responsibilities not yet defined. DBB 
is clearly being pushed hard and 
surveyors need to keep informed 
and have a say. Visit www.cdbb.
cam.ac.uk/.

DATA Is nOT THE nEW OIl
Enzer referenced the well-known 
comparison between the dramatic 
increase in productivity in the 
manufacturing sector compared 
with flatlining in construction. 
In a later talk, Tom Mossop of 
ARUP challenged the validity of 
this because manufacturing and 
construction are significantly 
different activities. Indeed, the most 
striking successes of BIM have 
arisen from moving as much of 
construction as possible from site to 
factory prefabrication.

The same speaker also took issue 
with the often-repeated notion that 
‘data is the new oil’. Mossop’s 
thought-provoking and eloquent 
presentation started by describing 

the differences, which are of course 
profound. Data, he said (somewhat 
simplistically) has virtually no value, 
but unrefined oil has significant 
value. Data gains value by being 
combined with other data and by 
being analysed. Then it becomes 
information and provides insight to 

solve problems. Although data has 
virtually no value, data owners treat 
it as a major asset and protect it 
by labelling it intellectual property. 
This, he suggested, is holding back 
innovation and that intellectual 
property, when used in this way, is 
a cultural problem underpinned by 
misunderstanding.

Mossop’s theme was to free data 
from its silos to make it available to all 
and that different people will view the 
data from different standpoints, which 
is likely to bring greater insight and 
overcome siloed thinking. We were 
invited to imagine a ‘built environment 
free data institute’ for which the only 
fee is to provide your own data.

bIM AnD GIs
Finally, there was a talk entitled 
‘BIM through the eyes of GIS’ from 
Tom Wicks and Kirstian Morin from 
Atkins who suggested that BIM 
could learn from its older sibling, 
GIS. The two technologies both 
depend upon attribution to be 
intelligent but GIS, unlike BIM uses 
unique IDs. There was also criticism 
of BIM for its misuse of metadata 
and it was suggested metadata 
must be at the feature level, which 
must surely be the case if a dataset 
is composed of data from various 
sources. The inability of CAD to 
handle attribute data effectively was 
also seen as a problem and the 
speakers called for CAD people to 
be ‘upskilled’, which seemed a little 
unfair!

CONSTRUCTION

... metadata must be at the feature 
level...
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