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Innovation is good but must be fit for purpose

The summer may have gone, but Geomatics World 
is back! The theme for this issue is innovation 
and we include some exciting developments and 
initiatives.

We start with an article on Geovation, an initiative 
started by Ordnance Survey in 2015, but now thriving 
with a very large body of successful start-ups having 
been through its doors. We also have an article on High 
Density Array Ground Probing Radar, featured on the 
cover, which demonstrates the remarkable innovations 
which can be achieved with new technology. An article 
by Gottfried Mandlburger from the Technical University 
of Vienna, an international centre of excellence for Lidar, 
reviews the developments in airborne Lidar. Readers 
puzzling over the intricacies of Geiger mode Lidar and 
single photon lidar will hopefully gain some clarity from 
this article, which sets out the technology and the pros 
and cons of these systems. Lidar was one of the hot 
topics at the ISPRS Geospatial Week, held in June, 
which is reported on in this issue. 

This summer seems to have been a period of change. 
The director of the Geospatial Commission, William 
Priest, has left and has been replaced by Thalia 
Baldwin who was Deputy Director for Policy at the 
Geospatial Commission. In addition, four Geospatial 
Commissioners have been appointed. These new 
appointees have excellent credentials, but seemingly 
little experience with using geospatial data. This seems 
a little odd given the many well qualified people with 
wide experience in the field.

Another new appointment is that of Steve Blair as the 
new Chief Executive of Ordnance Survey (OS). Steve’s 
background is in electronic engineering.  We are also 
sad to include obituaries for Eric Downer and Peter 
McMaster in this issue.

On a different note, there have been a number of 
anniversaries, apart from the Moon landing. ICES has 
reached its silver jubilee and Chris Preston, president 
of ICES  gives his thoughts on the future of geomatics; 
he emphasises the mantra that we should be surveying 
once and using the data many times. He also warns 
that we should beware of disrupters and of other 
professions muscling in on our domains. Geospatial 
surveyors have unique skills and expertise and we 
should promote our contribution to collecting and using 

geospatial data, and at the same time 
seek to extend our experience to 
analysing the data. A recent article in 
Modus asked the question “how will 
surveyors respond to automation?”, 
readers were asked how geospatial 
surveyors should respond to this. The 
writer claims that “automation will 
free us to enjoy the most enjoyable 
aspects of our jobs”. Do we feel 
the same, and can we ensure that 
standards of accuracy and integrity 
are preserved?

James Kavanagh reports that the RICS Geo 
professional group is once again considering changing 
the name geomatics, this time to geospatial surveying. 
Readers wishing to be aware of the background to 
the name might like to read the article by Brian Coutts 
in GW of November/December 2017. James also 
announces the publication of the RICS publication 
‘Drones: application and compliance for surveyors’. 
The technology and equipment available are changing 
quickly and so is legislation, so anyone using drones 
should be keeping up to date.

Another, less well publicised, anniversary is the 
bicentenary of Aimé Laussedat who is attributed as 
the father of photogrammetry, and is the subject of 
an editorial in the June issue of The Photogrammetric 
Record. Laussedat carried out a perspective 
architectural survey at the Hôtel des Invalides in Paris in 
1849 using the camera lucida and laid the foundations 
of mapping using photography.

We now look forward to the RICS evening lecture 
programme and more examples of innovation in our 
profession.

EDITORIAL   by IAN DOWMAN

PLEASE NOTE OUR NEW ADDRESSES:

The editor welcomes your comments and editorial contributions 

by e-mail: editor@geomares.co.uk

Ian Dowman, editor of Geomatics World

Ian Dowman, Editor
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HEADLINES

Teledyne OpTech and lidaR USa  
paRTneR in new MObile UaV SenSOR inTegRaTiOn

Teledyne Optech, a 
Teledyne Technologies 
company and global leader 
in advanced Lidar sensors, 
has announced that its 
new compact Lidar sensor, 
the CL-90, is available for 
purchase through its first 
integration partnership with 
LiDAR USA. “Teledyne 
Optech is very pleased to 

partner with LiDAR USA to bring our compact Lidar sensors to market. 
LiDAR USA is a premier UAV solution provider,” Michel Stanier, Teledyne 
Optech executive vice president and general manager, commented. 
Teledyne Optech’s CL-90 sensor is known for its canopy penetration 
for excellent ground coverage, much higher downward point density for 
superior results in corridor/power line projects, long-range performance 
for maximum productivity at UAS ceilings, and best-in-class data 
precision for tight-tolerance applications; an ideal companion to LiDAR 
USA’s robust and dynamic integration capabilities.
https://bit.ly/2lgxrwc

eSRi JOinS gROUp  
On eaRTh ObSeRVaTiOnS aS  
aSSOciaTe MeMbeR ORganizaTiOn
Esri has announced its membership of the Group 
on Earth Observations (GEO). The new GEO 
Associates category allows commercial and 
non-governmental entities to apply to join existing 
member institutions in activities promoting GEO’s 
goals and ideals. GEO is an intergovernmental 
organization devoted to advancing the universal 
accessibility of open data and promoting 
sustainability resulting from Earth observations. 
Esri’s new Associate member status acknowledges 
Esri’s supportive involvement with GEO over the 
last six years, which has included the development 
of interoperability between GEOSS (Global Earth 
Observation System of Systems) and ArcGIS 
Online, allowing global information in open data 
sites built on the Esri platform to be available to 
everyone in GEO and permitting Esri users to 
search the GEOSS Portal as well. 
https://bit.ly/2m8MSxl

plOwMan cRaVen achieVeS biM 19650 KiTeMaRK
Plowman Craven has confirmed its 
position as a leading advocate of 
BIM, becoming the first dedicated UK 
survey company and BIM consultancy 
to achieve BSI Kitemark certification to 
reflect the new international standards 
for BIM. Following a comprehensive 
audit from BSI, Plowman Craven has 
gained the coveted BSI Kitemark 
for BIM to reflect BS EN ISO 19650, 
which includes both Part 1 (Concept 
and principles) and Part 2 (delivery 
phase of assets). These international 

standards cover the organization and digitization of information about buildings and civil 
engineering works, including Building Information Modelling. 
https://bit.ly/2lhMnQy

TRiMble inTROdUceS new cOMpacT-Sized  
TableT fOR geOSpaTial field applicaTiOnS
Trimble has announced the 
launch of the latest addition to 
its portfolio of data collectors – 
the Trimble T7 tablet. Purpose-
built for survey and GIS 
data collection applications, 
the next-generation tablet 
connects to Trimble’s suite 
of survey instruments and 
GNSS receivers in a portable 
and ultra-rugged package. 
Equipped with a tough 7-inch 
multi-touch screen, modular 
expansion capability, multiple 
connectivity options and featuring a Windows 10 Professional operating system, the 
T7 streamlines the flow of geospatial data between the field and office for maximum 
efficiency and productivity. 
https://bit.ly/2ksiqhk

blUeSKy lidaR SURVey helpS  
dUblin aiRpORT RedUce RiSK Of flOOding

Dublin Airport is using data collected by laser scanning aircraft to accurately 
measure land surface elevation to help reduce the risk of flooding at the 
international transport hub. Serving more than 31.5 million passengers in 
2018, travelling to almost 200 destinations in 43 countries, Dublin Airport 
is the 11th busiest airport in Europe. The specially commissioned survey 
by aerial mapping company Bluesky involved the capture of Lidar data for 
the entire site and surrounding area as part of a Dublin Airport Drainage 
Masterplan (DMP). Dublin Airport commissioned Bluesky to complete the 
Lidar survey following a competitive tender process. Using aircraft mounted 
lasers, Bluesky captured 50 centimetre point spaced height measurements 
across the complete campus and immediate vicinity. The captured height 
data was delivered in a variety of formats for use by the authority’s Drainage 
Masterplan consultants in InfoWorks ICM hydraulic modelling software.
https://bit.ly/2lMqrxacall fOR papeRS: fig wORKing weeK 2020

The theme of the FIG Working Week 2020 in 
Amsterdam, the Netherlands, is ‘Smart Surveyors for 
Land and Water Management’. During the week, the 
‘smart surveyor’ will take centre stage, with a focus 
on smart sensing technologies and new spatial data 
processing technologies based on the ever-evolving 
and converging fields of geodesy and geoinformation. 
With only ten months to go, the FIG Working Week 
2020 will be the platform for smart surveyors from 
all over the world to evaluate their actual and future 
role in achieving the UN Sustainable Development 
Goals. FIG invites you to share your expertise on 3D 
geoinformation, crowdsourcing, robotics, artificial 
intelligence, simultaneous localization and mapping 
(SLAM), apps and mobile devices, point cloud 
processing, UAVs and blockchain technology, in the 
context of land and water management.
https://bit.ly/2kbSbob

 Dublin Airport Lidar imagery.

 The Optech CL-90 mounted on a Lidar USA 

UAV solution.

 Plowman Craven is the first dedicated UK survey 
company to achieve BSI Kitemark certification.
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HEADLINES

SiMOn pRichaRd appOinTed chaiR Of RicS UK & iReland bOaRd
Simon Prichard MRICS, senior partner 
at Gerald Eve has been appointed the 
new Chair of RICS’ UK & Ireland World 
Regional Board. Mr Prichard has a 
wealth of experience, including chairing 
Gerald Eve’s Diversity Committee - which 
is responsible for encouraging a more 
diverse work environment - and being a 
past Chair and board participant of high-
profi le industry groups. He will take up the 
role of Chairman of the RICS Board this 
month, succeeding Professor Fiona Grant 
FRICS of Heriot Watt University. 
https://bit.ly/2lgayzo
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international transport hub. Serving more than 31.5 million passengers in 
2018, travelling to almost 200 destinations in 43 countries, Dublin Airport 
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by aerial mapping company Bluesky involved the capture of Lidar data for 
the entire site and surrounding area as part of a Dublin Airport Drainage 
Masterplan (DMP). Dublin Airport commissioned Bluesky to complete the 
Lidar survey following a competitive tender process. Using aircraft mounted 
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 Dublin Airport Lidar imagery.  Simon Prichard MRICS.

 The Trimble T7 tablet.

 Plowman Craven is the fi rst dedicated UK survey 
company to achieve BSI Kitemark certifi cation.
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Standards, Drones and ILMS Continue to Dominate

It’s back to school for us all, as 
the summer draws to a close, a 
new UK Government takes the 
reins of the bucking bronco that 
is ‘Brexit’ and we start to edge 
our way towards a full autumnal 
season of geospatial events, 
policy, standards and updates.

The traditional RICS Geo Evening 
Lectures series will start again 
in October 2019 and we have a 
full series of lectures planned on 
subjects such as drones, neighbour 
disputes, land ownership, geodesy 

and marine geospatial surveying. We were delighted to 
fully engage with GeoBusiness 2019 and welcomed a 
high-level delegation to Islington (and RICS).
  
GeoMatICS vS GeoSpatIaL SUrveyInG 
Many of you will remember the name change debates 
of the late 1990s when the division changed its 
name to geomatics and will have watched as that 
name has become less used within our UK and 
global market sectors. The recent (2017) RICS Geo 
members poll highlighted the need for a further change 
from Geomatics to Geospatial Surveying, with an 
overwhelming number of respondents being in favour 
of change. The AssocRICS route and advanced 
apprenticeship route have already been changed and 
the APC pathway is to follow in early 2020. The RICS 
Geo professional group board would now like to move 
forward on changing the professional group name 
to ‘Geospatial Surveying’ and will be bringing this 
proposal forward to RICS Governing Council in May 
2020.

StanDarDS
It promises to be a busy 2019/20 for geospatial 
surveying standards within RICS, as two seminal titles 
are due for a full review, update and release. Digital 
Imagery 5th edition 2010 and GNSS 2nd edition 2010 
guidance notes are used extensively within the UK and 
overseas and will be authored and then peer reviewed 
before going into an open consultation process 
this autumn/winter. Do look out for the consultation 
notice(s); it is very important that we get as many views 
and as much industry commentary as possible. We 
will also be collaborating with our colleagues at TSA, 

CICES, ICE and RSPsoc during the review process 
and hope to cross endorse both publications. The 
current editions can be found @ https://www.rics.org/
uk/upholding-professional-standards/sector-standards/
land/guidelines-for-the-use-of-gnss-in-land-surveying-
and-mapping/ and https://www.rics.org/uk/upholding-
professional-standards/sector-standards/land/vertical-
aerial-photography-and-digital-imagery/
RICS Geo launched the latest RICS insight Drones: 
applications and compliance for surveyors, 1st edition, 
insight paper https://www.rics.org/uk/news-insight/
research/insights/drones-applications-and-compliance-
for-surveyors/ at the excellent GeoBusiness 2019 
conference and exhibition. This insight paper discusses 
the opportunities, rapidly developing applications  
and compliance challenges of using drones in a 
surveying environment, particularly considering recent 
high-profile cases of misuse. The insight paper also 
highlights the fast-moving national and international 
regulatory issues impacting the technology’s integration 
into widespread use in the land, property and 
construction sectors.

The rapid development of drones has led to a 
significant increase in their use for surveying 
applications, including mapping, building surveying 
and land and agriculture management. Businesses 
are increasingly assessing the potential impact drone 
technology can have on their professional practice and 
speculating on how they can develop their own drone 
strategies.

The insight paper also includes in-depth sections on:
•	 	A	rapidly	evolving	national	and	international	drone	

industry.
•	 	Opportunities	and	challenges	for	drone	users.
•	 	Drone	platforms	and,	even	more	importantly	for	

surveyors, sensors (from optical to hyperspectral).
•	 	Case	studies.
•	 	Current	and	emerging	regulatory	and	compliance	

issues, including national and international legislation 
and developing standards.

•	 	Factors	to	consider	ahead	of	incorporating	this	
cutting-edge technology into your business.

The insight also contains extensive references, a 
glossary and a further reading list and is essential 
reading for all professionals thinking of using, employing 
or integrating drone-derived imagery and data into their 

??
POLICY WATCH By JaMeS KavanaGH

James Kavanagh, Director of the RICS 

Land Group. 

 POLICY WATCH

workflow. I commend it and encourage all members to 
download and distribute.
 
ILMS GoeS ‘LIve’
We are delighted to announce the publication of ILMS 
www.ilmsc.org. ILMS is an international principle-based 
standard for land and property information. Its adoption 
will reduce risk in land and real property surveying and 
promote better land governance, robust conveyancing, 
secure lending and land registration. ILMS provides 
global consistency by setting a standard for assembling 
land information that can be applied at a project, 
local, regional, state, national or international level. 
ILMS is therefore both a standard and a due diligence 
framework to enable evidence-based assessment of 
land and property. ILMS is flexible and can be adopted 
incrementally and/or partially in line with the sustainable 
fit-for-purpose principles such as those being globally 
adopted in land administration. It will also advance best 
practice. Beyond due diligence, ILMS takes account 
of existing rights such as communal rights, tribal rights 
and gender rights, and considers the hierarchy of 
land rights within any land parcel. ILMS may prompt 
market demand for publicly accessible and transparent 
registers of land information. UN Habitat GLTN have 
now uploaded ILMS https://gltn.net/2019/07/10/
international-land-measurement-standard-due-
diligence-for-land-and-real-property-surveying/.  This 
is a mammoth step forward for ILMS recognition and 
highlights how ILMS has been developed in synergy 
with other relevant standards (Valuation of Unregistered 
Land) and works within the global due diligence 
framework	of	the	UN	SDGs,	UN	FAO	Voluntary	
Guidelines	(VGGTs)	and	the	recent	UNFAO	due	
diligence for lawyers working in land acquisition.
 
LanDaC ConferenCe
RICS was involved in several sessions at this annual 
conference that brings together land professionals, 
activists, UN agencies, civil society, land defenders 
and academics from around the world https://www.
landgovernance.org/annual-international-conference-2/
landac-conference-2019/. Apart from a very well 
received presentation on ILMS (I have always thought 
that the NGO community would be a fertile sector for 
standards adoption – the German agency GIZ were 
very keen on ILMS after a harrowing land initiative 
experience in Ethiopia), I was involved in a leaders 
session on ‘due diligence’; this featured ILMS, 
the	UNFAO	due	diligence	for	lawyers	in	land	and	
corporate social responsibility (CSR) from investment 
companies working in Africa. https://landportal.
org/blog-post/2019/07/announcing-landassess-

08-09_policywatch.indd   8 18-09-19   16:37
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framework	of	the	UN	SDGs,	UN	FAO	Voluntary	
Guidelines	(VGGTs)	and	the	recent	UNFAO	due	
diligence for lawyers working in land acquisition.
 
LanDaC ConferenCe
RICS was involved in several sessions at this annual 
conference that brings together land professionals, 
activists, UN agencies, civil society, land defenders 
and academics from around the world https://www.
landgovernance.org/annual-international-conference-2/
landac-conference-2019/. Apart from a very well 
received presentation on ILMS (I have always thought 
that the NGO community would be a fertile sector for 
standards adoption – the German agency GIZ were 
very keen on ILMS after a harrowing land initiative 
experience in Ethiopia), I was involved in a leaders 
session on ‘due diligence’; this featured ILMS, 
the	UNFAO	due	diligence	for	lawyers	in	land	and	
corporate social responsibility (CSR) from investment 
companies working in Africa. https://landportal.
org/blog-post/2019/07/announcing-landassess-

tool-demystifying-land-risks-project-due-diligence. 
It was a very good debate with a final agreement 
that due diligence land protocols should have ‘key 
features – clear and simple checklists, auto-generated 
reports, applicability to different business models and 
scenarios’. ILMS is very much in this mould. A final 
session looked at land acquisition, compensation and 
land-based financing. There is a consistent message 
coming through on this.

RICS presented to a seven strong high-level ministerial 
land and resources delegation from Ghana, headed by 
Hon. Benito Owusu-Bio, Deputy Minister (along with 
Ordnance Survey International). Senior RICS officers 
interacted with a very knowledgeable delegation 
on RICS standards, the ethos behind ILMS, RICS 
Africa,	RICS	Regulation,	Futures	and	the	increasing	
interaction of RICS with the Commonwealth. Ghana 
is in the throes of a complete restructuring of its land 
and property legislation, protocols for land acquisition, 
professional staff training and the relationship between 
the private and public sectors. http://mlnr.gov.gh/   
RICS has a very long and strong relationship with 
Ghana, with (GhIS) the Ghanaian Institution of 
Surveyors and with the Commonwealth. This will be 
further enhanced by the forthcoming CASLE event on 
12 and 13 September. 

anD fInaLLy....
....well-deserved congratulations to Chris Preston 
FRICS	FInstCES	on	his	year	as	CICES	president,	only	
the second land surveyor to have held both the CICES 
presidency and RICS PG chair since the sadly missed 
Ken Hall. 

 RICS Geo PG board and Hong Kong Land Dept enjoy the 

GeoBusiness gala dinner at the cathedral of football that is the 

Emirates Stadium, home of Arsenal.
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Be Prepared for Disruption

This summer again saw the 
students of the TSA’s Survey 
School gather for their graduation 
and prize giving. I’m pleased to 
report that the cadre of students 
of courses 45, 46 & 47 were of 
a high calibre. It’s a real honour 
to be invited to present at the 
graduation but, more than this, it is 
a constant inspiration to see and 
meet with a new group of survey 
professionals who are early on in 
the development of their careers. 
Specialist companies that are able 
to put some of their staff through 
courses, such as those at the  
TSA School, invest in the  
future of their staff and 
organization.

It is good to hear of some positive results arising 
from the development of solutions to combat the 
theft of equipment, achieved largely by equipment 
manufacturers. An update is given in the TSA column. 
As the steady increase in automation enables field work 
with lone survey workers, their safety and the security 
of equipment (and data) should not be overlooked. 
The climate crisis is becoming ever more tangible with 
various examples from around the world (forest fires, 
flooding, severe storms etc). However, while changes 
are becoming ever more noticeable, the foundation 
baseline geospatial data to support analysis and 
evaluation is not always readily available. The situation 
regarding our impact on the climate is one on which 
you, the reader, can exert some influence. Through 
personal habits and actions by your organization, the 
changes you make will make a difference. However, 
for reliable, trustworthy geospatial data, we also need 
policy and national strategies that can support the 
analysis and decision-making needed to build a forward 
path, enabling mitigation and alternative approaches to 
harmful activities.  It’s not a political will that’s needed, 
but more of a socio-economic responsible will. 

So climate is high on the agenda of various events and 
conferences. The UN’s Decade of the Ocean begins 
with the key Conference Ocean Observation (see: 
http://www.oceanobs19.net/) which sees the world’s 

leading scientists and experts gather to determine the 
next chapter of ocean science and discovery. Closer to 
home, the theme of water continues with the second 
RICS conference dedicated to this natural resource 
later in the year (November, see: https://www.rics.org/
uk/events/conferences-seminars/water-conference/
leicester/20191119/). It’s an important event for 
anybody with interests in a resilient water sector for 
the future. Water is a natural asset that everybody can 
relate to in one form or another, whether it’s the wild 
and untamed oceans or the trickle of a gentle brook 
supplying the lifeblood for a community by giving life to 
fields of crops and animals who would otherwise wilt 
or starve in a barren landscape. Water is vital for our 
existence and, in the UK (and many other places), we 
must focus on its management, conservation and the 
sustainable natural capital of water and adjacent land. 

If you’re interested in developing the future policy and 
strategy for water or other geospatial related issues, 
then we’d be really pleased to hear from you as we 
develop the next phase of the reorganized structure of 
the RICS. The Geomatics component of the Land & 
Resources Global Board will continue to promote and 
campaign for educational opportunities in surveying 
and to develop, support and promote standards 
and good practice. The future of the profession has 
involved a consultation which many of you will have 
contributed to. Over 80% consider technology as 
having an impact on your role as a professional which, 
given the general rate of technological change, may 
not be a surprise, but it still means we need to adapt 
to these new systems whilst also updating how these 
impact our business plans and business models. A 
joined up global approach may at first glance appear 
quite simplistic and too high a level, but we do need 
to articulate our message to others as to how we 
contribute and benefit the wider community. A  socio-
economic approach that includes the foundation of 
sustainable management will lead  to the prevention 
of disasters, rather than reactionary and responsive 
initiatives.

It’s going to be a busy time for those wishing to 
develop their careers, planning to mitigate potential 
disasters, adjusting to new technologies or simply 
developing a smart built environment. Take care out 
there! 

GEOMATICS PGB CHAIR By GORDON JOHNSTON

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
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TSA NEWS

Alan Mansell has been appointed the new 
permanent manager of the Survey School and has 
taken up his post at the Worcester facility.  With 
a 32-year career in surveying, Alan’s progression 
from field operative to senior business 
management roles means he is well placed to 
raise the profile of the UK’s only commercial 
survey training centre.

Alan has personal links to the School that go back 
to the start of his career in 1987, when he was taken 
on as a trainee land surveyor and spent nine years at 
the Waterworks Road site, when it was owned and 
run by Cartographical Surveys Limited. He went on to 
advance his career within the specialist underground 
utility surveys sector and, when his topographic survey 
skills were also recognised by the Freedom Group, he 
became the companies’ only multi-skilled surveyor. He 
found his niche in business development and training 
and was instrumental in rolling out a bespoke ‘CAT & 
Genny’ utility avoidance training course to all Freedom 
Group’s site supervisors, operatives and franchisees. 

Since his employment at the Freedom Group of 
Companies, Alan has successfully managed survey 
teams at several leading UK survey companies that 
have a dedicated service provision for PAS-128 
Underground Utility Surveys.

AWArdS And CASh PrizeS for SUrvey 
SChool’S ToP GrAdUATeS
The highest performing students on the TSA Surveying 
Course at The Survey School were announced at the 
annual graduation ceremony at Worcester Racecourse.  

The recipients of the Best Student Award, the CICES 
Best Assignment Award and the RICS Best Measured 
Building Assignment Award are all employed by Laser 
Surveys Ltd, a TSA member company since 1996. 
Jointly sponsored by The Survey Association (TSA) and 
Leica Geosystems, the Best Student Award went to 
Samuel Grimes.  

Sponsored by TSA, the Vice-President’s Award went 
to Jessica Hurp of Evolution Surveys Ltd, who was 
commended for her attention to detail, her care and the 
hard work she put into the course.

Eight students were in the running for the Chartered 
ICES prize for Best Assignment, with Zoe Hundley 

??

>

of Laser Surveys Ltd winning out 
for her consistently high standard 
of work and producing ‘a model’ 
Block 3 Intersection and Resection 
assignment. RICS Best Measured 
Building Assignment required students 
to produce a measured building 
survey with floor plans, an elevation 
and a cross section. Alexander Cox 
of Laser Surveys Ltd drew high praise 
from his tutors for the level of detail 
included in his elevation and the first-
class standard of his work.

A MUlTi-lAyered APProACh needed To 
CoMbAT eqUiPMenT ThefT
Manufacturers, insurers, security experts and crime 
fighting professionals, brought together by The Survey 
Association (TSA) at Geo Business, are calling on all 
owners of survey equipment to report every incident of 
instrument theft, regardless of whether they are TSA 
members.  

An agreement between TSA and SmartWater already 
allows all survey companies to report full details of 
equipment theft via a dedicated portal, but more needs 
to be done, they say. https://www.tsa-uk.org.uk/
equipment-theft/. While the number of incidents logged 
by SmartWater in the last 12 months was 58, the theft 
data from just one of the manufacturers in the same 
period was in excess of several hundred, indicating a 
wide gap in the reporting of theft and a further need to 
better educate customers.  

Tracking systems from companies such as Leica 
Geosystems, Topcon and Trimble are proving effective, 
assisting the police to recover stolen equipment and 
apprehend criminals, although one manufacturer 
reported that customer take-up is at present only 20%, 
despite recent successes. Delegates also heard that 
pin codes have only been activated by some 10% of 
customers. 

new Appointment at the  
Survey School Supports Strategy for Growth

Alan Mansell, the new permanent 

manager of the Survey School.

 Graduation Day 2019 at The Survey School.
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We Visit a Top Secret Wartime Facility,  
Complete with Saucy Cartoons

It seems like an age since 
our last column. The summer 
sporting fixtures have 
come and gone. Much has 
happened, so without more 
ado let’s dive straight in.

Reader and friend Mike McKay 
drew our attention to an article 
in the National Trust magazine 
about a World War II top secret 
mapping establishment located 
at Hughenden Manor near High 
Wycombe. Intrigued, we assembled 
a posse of like-minded adventurers 
to venture forth into rural 

Buckinghamshire. Mike McKay takes up the story.

The story goes that in the mid-nineties a visitor service 
volunteer overheard a conversation between an elderly 
gentleman and his grandson which revealed that he 
was based at Hughenden during the war. Intrigued, 
said volunteer asked the gentleman what it was that he 
did in Hughenden to which he replied that he couldn’t 
say as he had signed the Official Secrets Act!

Further investigation by the National Trust and the 
release of said gentleman from the Official Secrets 
Act, led to the discovery that Hughenden Manor was 
renamed Hillside during WWII, where a detachment 
of cartographers, artists and the like were creating 
detailed maps (1” to 1 mile) to aid Bomber Command 
in being more precise in target identification over 
Occupied Europe. Its proximity to RAF Medmenham 
(map collation), RAF Benson (aerial reconnaissance) 
and Naphill (Bomber Command) meant that the 

creation and distribution of these critical maps was in 
an ideal location.

We attended two lectures by well-versed volunteers; 
one on Benjamin Disraeli, who twice served as prime 
minister and owned the house and estate in the 19th 
century; and another on the workings of Operation 
Hillside during WWII. Interestingly, before Hillside was 
established in 1941, it was reported that the majority 
of the bombs dropped by the RAF didn’t land within 5 
miles of their target.

One of those called up to work at Hillside was Cecil 
Edward Parker Orr, a freelance artist with a brilliant 
knack for cartoons, especially rather saucy ones as 
our pictures reveal! His cartoons’ captions were clearly 
inspired by the instructions Hillside’s staff had to work 
to.

Since 2004, when the story of Operation Hillside came 
to light, the National Trust, with the help of The National 
Archive in Kew and others, has managed to start a 
collection which we are assured will continue to grow in 
the future to tell a fascinating story of how mapmakers 
managed to aid the bombing war. We urge a visit to 
Hughenden Manor, nee Hillside but do check the NT’s 
website first as opening times vary.

More SeCreCy
There’s a fascinating exhibition currently at the Science 
Museum in London on coding and code breaking. 
‘Top Secret: from cyphers to cyber security’ traces 
the origins of coding from the mid-19th century’s 
mechanical encoders to the powerful German Enigma 
machines and the SG41 built for German intelligence 
chief Admiral Canaris, which Bletchley were unable 
to crack, through to the digital age and GCHQ. There 
are many fascinating exhibits that show how decoding 
messages saved lives, beginning with the First World 
War when a  Zeppelin intent on bombing London was 
shot down by a brave fighter pilot, after radio navigation 
messages from the Zeppelin had been intercepted. 
Another is a Soviet agent’s radio set discovered by 
a Welsh farmer ploughing his field! There are some 
chilling statements displayed too: 

“The amount of data in the world grew ten times 
between 2016 and 2019. This information covers every 
conceivable aspect of our society and individual lives, 

 UNDERCURRENTS

Malcolm Draper, owner of Rentalength.
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including the messages we send, searches we make 
and products we buy.

Data from different sources gathered, combined and 
studied by computers leads to deep insights about 
populations and individuals. Collecting and analysing 
data has become a new way to reveal secret insights.” 
Don’t miss it; it’s on until 23 February 2020.

CHArgINg AHeAD
Aren’t batteries wonderful? They power portable tools, 
keep phones and laptops going, and increasingly, cars. 
The latter, ironically, were around long before Elon Musk 
and his Teslas. Dairies used electric milk carts until 
well into the 1970s and 80s, whilst department store 
Harrods introduced them a hundred years ago in 1919.

If you’re a surveyor, batteries will almost certainly 
have been the bane of your working life. You have to 
remember to put them on charge at the end of the day 
and spares have to be carried. Nowadays, it’s easy but 
it wasn’t back in the 1960s. Aga 6s, which came as 
a backpack, and Tellurometers needed heavy 12 Volt 
car batteries. The instrument was heavy enough alone 
without the power pack, when the point of interest 
was invariably up a church tower, a hill or worse, a 
mountain! 

Malcolm Draper adds, “The first improvement came with 
the launch of the Wild DI10 Distomat, the first practical 
EDM for topo and construction surveys.  I bought one, 
having seen it at the FIG Congress in London in 1968; it 
inspired my company’s title, Rentalength. Because I was 
Wild’s first private surveyor customer for the instrument 
in the UK, they hired me for several months to 
demonstrate it to potential customers. I remember going 
with Brian Snelling, Wild’s UK MD, to visit Ordnance 
Survey, then under the directorship of General Kelsey. 
After demo-ing the DI10, I told the General there was an 
even better one coming from Japan, the Nippomat at 
half the price. Snelling looked at me aghast until he and 
the General fell into my cheeky little trap.

 From left to right, Mike McKay, Malcolm Draper  

and Stephen Booth.

 “Triangulation involves covering an area, first with large triangles then with smaller triangles.”
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Undercurrents is a joint column by Malcolm Draper and former GW 
editor Stephen Booth. Do feel free to drop us a line with any (vaguely!) 
relevant surveying stories to: rentamalc@aol.com. For the sake of a 
good story we are always prepared to change names, details etc to 
protect the innocent as well as the guilty.
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and products we buy.

Data from different sources gathered, combined and 
studied by computers leads to deep insights about 
populations and individuals. Collecting and analysing 
data has become a new way to reveal secret insights.” 
Don’t miss it; it’s on until 23 February 2020.

CHArgINg AHeAD
Aren’t batteries wonderful? They power portable tools, 
keep phones and laptops going, and increasingly, cars. 
The latter, ironically, were around long before Elon Musk 
and his Teslas. Dairies used electric milk carts until 
well into the 1970s and 80s, whilst department store 
Harrods introduced them a hundred years ago in 1919.

If you’re a surveyor, batteries will almost certainly 
have been the bane of your working life. You have to 
remember to put them on charge at the end of the day 
and spares have to be carried. Nowadays, it’s easy but 
it wasn’t back in the 1960s. Aga 6s, which came as 
a backpack, and Tellurometers needed heavy 12 Volt 
car batteries. The instrument was heavy enough alone 
without the power pack, when the point of interest 
was invariably up a church tower, a hill or worse, a 
mountain! 

Malcolm Draper adds, “The first improvement came with 
the launch of the Wild DI10 Distomat, the first practical 
EDM for topo and construction surveys.  I bought one, 
having seen it at the FIG Congress in London in 1968; it 
inspired my company’s title, Rentalength. Because I was 
Wild’s first private surveyor customer for the instrument 
in the UK, they hired me for several months to 
demonstrate it to potential customers. I remember going 
with Brian Snelling, Wild’s UK MD, to visit Ordnance 
Survey, then under the directorship of General Kelsey. 
After demo-ing the DI10, I told the General there was an 
even better one coming from Japan, the Nippomat at 
half the price. Snelling looked at me aghast until he and 
the General fell into my cheeky little trap.

The DI10 had Nickel Cadmium rechargeables provided 
by French manufacturer Sercel. The problem was the 
cost of the charger. Wild’s was awesomely expensive 
at around £160 (probably £2000 or more in modern 
money), so I discovered a company down in Somerset 
who provided an equally good charger for about £12. 
Further improvement in battery life and weight arrived in 
the early 1990s with the arrival of longer lasting Lithium 
Ion batteries.”

MISCeLLANy
Vagaries of the english Language
An occasional series for those who love the odd 
combinations and uses of our language, allegedly 
described by George Bernard Shaw in our relationship 
with America as, “Two countries separated by a 
common language”.

- Ever wondered why the word funeral starts with FUN?
- Why isn’t a fireman called a Water-man?
- How come lipstick doesn’t do what it says?
-  If a vegetarian eats vegetables, what does a 

humanitarian eat?
- How do you get off a non-stop flight?
-  Why are goods sent by ship called cargo and those 

sent by truck shipment?
-  Why do we put cups in the dishwasher and the 

dishes in the cupboard?
-  Why is it called rush hour when traffic moves at its 

slowest?
-  How come noses run and feet smell?
- Why do they call it a TV set when there is only one? 

 “Triangulation involves covering an area, first with large triangles then with smaller triangles.”
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OBITUARIES 

Peter McMaster CB, BSc  
1931 - 2019

Peter McMaster, who died 
peacefully in his sleep on 16 
May 2019 aged 87, was a much 
respected Director General of the 
Ordnance Survey during a turbulent 
time in its history. He joined the 
Black Watch on leaving school in 
Glasgow, but was commissioned 
into the Royal Engineers in 1952. He 
earned a degree at the Royal Military 
College of Science and saw service 
in the Middle East, Cyprus and the 
Far East. In 1965, he was promoted 
Major and went on to take a 
Diploma in Geodesy at Oxford. 

After a spell in the Cartographic 
Division of Ordnance Survey, he 
became an instructor at the School 
of Military Survey. During this 
time, he studied for and took the 
necessary exams to be called to 
the bar of Inner Temple in 1969. 
This was intended to trigger a 

career change from the Army, but 
he came to realise that a pupil 
barrister at the age of 38 might 
struggle to get the necessary 
work so, when civilian vacancies 
in the Joint Survey Service were 
announced the following year, 
he applied and was made West 
Midlands Region Manager at 
Ordnance Survey. In 1972, he went 
to Barbados to run the Directorate 
of Overseas Surveys’ operations in 
the Caribbean for 3 years. A series 
of senior management posts at the 
Ordnance Survey then followed, so 
that his unusually broad collection 
of academic qualifications and his 
wide experience of the surveying 
profession made him an ideal and 
successful candidate for the post of 
Director General in 1985.

His time in post was marked by 
a whole series of changes and 
challenges. The Government 
kept returning to the issue of 
privatisation. McMaster’s advice 
was firm and consistent – the 
State should be responsible for 
the National Mapping Archive 
and privatising a state monopoly 
had its dangers. The OS Advisory 
Board was created to inject some 
private sector expertise. Powerful 
leaders from industry expected 
their suggestions to be accepted. 
McMaster, however, insisted that 
as Accounting Officer he was 
responsible for Ordnance Survey’s 
performance and he would only 
implement their ideas if he felt 
they would not damage that 
performance. After some difficult 
meetings, the Advisory Board was 
replaced by a more conventional 
management board whose non-
executive directors played a more 

cooperative and effective role. This 
led on, with McMaster’s support, 
to OS becoming one of the first 
executive agencies, a move which 
stabilised the Survey’s status.

This was also a time when many 
users felt that the OS Digitising 
Programme was too slow and 
unambitious. McMaster had 
to balance their demands with 
Government demands for greater 
cost recovery of the annual grant 
through higher charges. Map 
publishers complained that OS 
was guilty of unfair competition, 
but failed to influence Government 
policy. There was a year-on-year 
battle over the valuation of OS 
assets with the National Audit Office 
(NAO) who suggested that, if all 
historical costs (back to 1791!) were 
included, this might be as much as 
£1 billion. Had this figure entered 
the accounts, OS maps could have 
been priced out of the market under 
the government’s strict demands 
for cost recovery and the digitising 
programme could have been at 
risk. McMaster’s forensic mind and 
his barrister training were critical 
in persuading the NAO of these 
dangers. In June 1991, he was 
made CB in the Birthday Honours 
and, later that year, he greeted 
HM the Queen at the climax of the 
Survey’s Bicentenary Celebrations at 
the Tower of London.

In retirement, he joined the Planning 
Inspectorate of DoE and, in 1997, 
was given the Otterburn Ranges 
Public Inquiry. Expected to take 
four weeks, this extended to six 
months and turned into a major 
battle between the rights of public 
access and the nation’s security 

needs. It was a controversial inquiry 
of intense local interest and for the 
whole of it McMaster had to live in 
a local hotel without ever revealing 
why he was there. 

McMaster was a true gentleman 
of real integrity. He was honest 
and straight speaking with 

 Eric Downer in Uganda

Eric Downer was born on 30 April 
1927 and spent his early years, 
including during the Second 
World War, in Southampton. 
Like most of his generation, he 
undertook National Service and 
was commissioned in the Royal 
Army Service Corps, serving 
part of his time in Hong Kong. 
In 1951/52, he trained as a land 
surveyor on the Long Survey 
Course at the School of Military 
Survey before being posted to 
Uganda where he undertook many 

Eric Reginald Downer, 
OBE, FRICS

 Peter McMaster
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This was also a time when many 
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(NAO) who suggested that, if all 
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included, this might be as much as 
£1 billion. Had this figure entered 
the accounts, OS maps could have 
been priced out of the market under 
the government’s strict demands 
for cost recovery and the digitising 
programme could have been at 
risk. McMaster’s forensic mind and 
his barrister training were critical 
in persuading the NAO of these 
dangers. In June 1991, he was 
made CB in the Birthday Honours 
and, later that year, he greeted 
HM the Queen at the climax of the 
Survey’s Bicentenary Celebrations at 
the Tower of London.

In retirement, he joined the Planning 
Inspectorate of DoE and, in 1997, 
was given the Otterburn Ranges 
Public Inquiry. Expected to take 
four weeks, this extended to six 
months and turned into a major 
battle between the rights of public 
access and the nation’s security 

needs. It was a controversial inquiry 
of intense local interest and for the 
whole of it McMaster had to live in 
a local hotel without ever revealing 
why he was there. 

McMaster was a true gentleman 
of real integrity. He was honest 
and straight speaking with 

everyone from members of staff to 
ministers – all done with kindness, 
courtesy and charm and a twinkle 
in his eye. He presented his 
arguments with forensic skill and 
a mischievous smile. In spite of 
all his achievements, he retained 
a modesty best expressed by his 
remark as Director General that “I 

left school with just a kilt and a rifle 
so how on earth have I landed up 
here!”

He is survived by his wife Cath, 
whom he met at school and to 
whom he was married for 63 very 
happy years, and his children Peter 
and Morag.

>

 Eric Downer in Uganda

Eric Downer was born on 30 April 
1927 and spent his early years, 
including during the Second 
World War, in Southampton. 
Like most of his generation, he 
undertook National Service and 
was commissioned in the Royal 
Army Service Corps, serving 
part of his time in Hong Kong. 
In 1951/52, he trained as a land 
surveyor on the Long Survey 
Course at the School of Military 
Survey before being posted to 
Uganda where he undertook many 

Eric Reginald Downer, 
OBE, FRICS

roles, from carrying out cadastral, 
topographical, triangulation and 
township control surveys to running 
the regional offices, firstly in Fort 
Portal in Western Uganda and 
then in Mbale in the North East. 
In 1964, he became Assistant 
Commissioner for Mailo (the term 
Mailo being derived from the square 
miles of land for which titles had 
been granted to chiefs in Buganda 
in the early days when Uganda 
was a protectorate). He was also 
responsible for the Uganda side of 
the precise levelling that was mainly 
undertaken by the Directorate of 
Overseas Surveys. In 1967, he was 
posted to Entebbe in charge of the 
Divisional Headquarters, where he 
took an active part in the production 
of the second edition of the Atlas of 
Uganda.

Eric retired from Uganda in 1969 
and became an Instructor and 
Supervisor of Overseas Students 
back at the School of Military 
Survey. While in the Officers’ Mess 
in January 1970, he saw the New 
Year’s Honours List and discovered 
that he had been awarded an 
OBE for 17 years’ service with 

the Uganda Lands and Surveys 
Department, the first he claims 
he knew of it and a very pleasant 
surprise!

In 1974, he became Manager of 
Contract Surveys at the Directorate 
of Overseas Surveys in Tolworth, 
being responsible for the quality 
control of work undertaken by 
private contractors. In 1976, he 
became the Survey Adviser to the 
Ministry of Public Works in the 
Yemen before returning to the UK 
as Region Manager, Ordnance 
Survey (Northern Region) based 
in Harrogate. He described that 
experience as being “an ideal 
opportunity for a southerner to get 
to know the north really well and 
enough away from OSHQ not to 
feel oppressed by the ‘overheads’”. 
He retired from there on his 60th 
birthday and remained living with 
his wife Nancy near Harrogate for 
the rest of his days, indulging his 
interests in walking the Yorkshire 
Dales and in photography, especially 
of wildlife. He died on 13 April 2019 
and is survived by Nancy, to whom 
he was married for over 63 years, 
and their two sons. 
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New Challenges for Surveyors
On the occasion of the 50th anniversary of the Chartered Institution of Civil 
Engineering Surveyors (CICES) the president, Chris Preston, looks at the 
current status of the profession and highlights some challenges.

2019 marks the 50th anniversary 
of CICES. To launch this year of 
celebrations, past presidents, region 
and committee chairs, and special 
guests joined institution staff on 
20 February at Albert’s Shed in 
Manchester’s industrial heartland. 
With tram lines above, canals below 
and railways being reconfigured 
around us, it was the perfect 
place to mark 50 golden years of 
surveying.

The Institution was established 
in 1969 as the Association of 
Surveyors in Civil Engineering. It 
changed its name to the Institution 
of Civil Engineering Surveyors (ICES) 
on 31 December 1980, following 
a successful submission to the 
Registrar of Companies. It became 
a registered educational charity on 
14 August 1992. 
On 2 September 2009, the 
Institution was granted a Royal 
Charter of Incorporation and 
became known as the Chartered 
Institution of Civil Engineering 
Surveyors. Article 4 of the Royal 
Charter states:
 “The object ……… is to advance 
the science and art of civil 

engineering surveying in all aspects 
of the specialisations of geospatial 
engineering and commercial 
management within civil engineering 
for the benefit of the public, ……. 
by upholding and advancing 
the standards of education, 
competence, practice and conduct 
of members of the Institution.”

The Institution comprises around 
5,100 members split between the 
two areas of practice.
It is with this background to the 
Institution that I was honoured to 
be asked to become the 32nd 
President of the CICES and to lead 
it into its 50th year. I have strong 
links to the RICS, being the most 
recent past Chair of the Geomatics 
Professional Group Board and am 
still a member of this board. At the 
celebration in Manchester, I set 
out my vision for the Institution and 
the challenges ahead and this is 
summarised below.

WHERE aRE WE NOW?
I believe that we need to build a 
unified approach to those outside 
the industry, which is why I am 
a keen supporter of the Survey 

Liaison Group. This group instigated 
the GeoBusiness conference and 
exhibition and enables standards, 
procedures and guidance notes 
to be cross endorsed by all our 
relevant UK professional bodies 
and The Survey Association. CICES 
must continue to be relevant to its 
membership and foster improved 
links with other kindred institutions 
by making joint badged regional 
meetings the norm rather than 
the exception. We are currently 
reviewing the way in which we can 
share knowledge with training and 
distance learning and make regional 
meetings available remotely for 
CPD.

As a smaller institution, in member 
numbers, compared to some, I 
wish to make CICES known as 
the ‘Friendly Institution’ where 
members’ views really count. 
The future lies with our younger 
members. The immediate past 
President, Ian Cowling, set up the 
‘2040 forum’, a group of younger 
members, to help the institution 
through the next twenty or so years. 
So much so, that every Institution 
committee now has a member of 
the 2040 forum sitting on it, adding 
their often thought-provoking views 
to the discussions.

One area where CICES can make 
a difference is in improving safety 
and reducing reputational risks 
associated with underground 
service strikes. The idea of poorly 
trained staff undertaking this type of 
work makes me very nervous and 
CICES have now produced a set 
of competencies associated with 
‘Utilities and subsurface mapping’ 
with the aim of making the CICES 
the natural institutional home for 
Utilities and Subsurface mapping 
surveyors. The line-up of past and current presidents

The Institution is very concerned 
about geospatial education in the 
UK and is putting a paper to the 
Geospatial Commission that has 
the consensus of the industry and 
other interested parties to highlight 
the inconsistencies and disconnects 
in the current situation and seeking 
some assistance to help things. 
This looks across the age ranges 
from primary right through to tertiary 
education.

THE FuTuRE IN THE 4TH 
INduSTRIal REvOluTION
Many GW readers will be very aware 
of many aspects of the so-called 
’4th Industrial Revolution’ which 
is now upon us. Virtual reality is 
becoming commonplace and can 
help stakeholders visualise city or 
infrastructure scenarios more clearly 
and support decision-making. 
Companies should ask themselves 
‘Is the data you collect fit for virtual 
reality and would your clients like it 
to be?’ 

Recent initiatives like ICE Project 
13 and the National Infrastructure 
Commission’s digital twin proposals 
have set out the principles for 
change and a vision for the future; 
in particular, the need for greater 
collaboration and enterprise. An ICE 
special report in the autumn of 2018 
implied that “there will be a new 
division of labour between humans 
and artificial intelligence (machines 
and algorithms).”

In my market sector, big data and 
analytics of the railway track data 
combining numerous datasets 
are used to provide information 
for maintenance. Interpreting data 
provided by the increasing amount 
of technology is becoming the 
norm. There will be many sensors 
and devices connected in the future. 
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Liaison Group. This group instigated 
the GeoBusiness conference and 
exhibition and enables standards, 
procedures and guidance notes 
to be cross endorsed by all our 
relevant UK professional bodies 
and The Survey Association. CICES 
must continue to be relevant to its 
membership and foster improved 
links with other kindred institutions 
by making joint badged regional 
meetings the norm rather than 
the exception. We are currently 
reviewing the way in which we can 
share knowledge with training and 
distance learning and make regional 
meetings available remotely for 
CPD.

As a smaller institution, in member 
numbers, compared to some, I 
wish to make CICES known as 
the ‘Friendly Institution’ where 
members’ views really count. 
The future lies with our younger 
members. The immediate past 
President, Ian Cowling, set up the 
‘2040 forum’, a group of younger 
members, to help the institution 
through the next twenty or so years. 
So much so, that every Institution 
committee now has a member of 
the 2040 forum sitting on it, adding 
their often thought-provoking views 
to the discussions.

One area where CICES can make 
a difference is in improving safety 
and reducing reputational risks 
associated with underground 
service strikes. The idea of poorly 
trained staff undertaking this type of 
work makes me very nervous and 
CICES have now produced a set 
of competencies associated with 
‘Utilities and subsurface mapping’ 
with the aim of making the CICES 
the natural institutional home for 
Utilities and Subsurface mapping 
surveyors.

??

 At this event the Presidency was handed 

over from Ian Cowling to Chris Preston.

The Institution is very concerned 
about geospatial education in the 
UK and is putting a paper to the 
Geospatial Commission that has 
the consensus of the industry and 
other interested parties to highlight 
the inconsistencies and disconnects 
in the current situation and seeking 
some assistance to help things. 
This looks across the age ranges 
from primary right through to tertiary 
education.

THE FuTuRE IN THE 4TH 
INduSTRIal REvOluTION
Many GW readers will be very aware 
of many aspects of the so-called 
’4th Industrial Revolution’ which 
is now upon us. Virtual reality is 
becoming commonplace and can 
help stakeholders visualise city or 
infrastructure scenarios more clearly 
and support decision-making. 
Companies should ask themselves 
‘Is the data you collect fit for virtual 
reality and would your clients like it 
to be?’ 

Recent initiatives like ICE Project 
13 and the National Infrastructure 
Commission’s digital twin proposals 
have set out the principles for 
change and a vision for the future; 
in particular, the need for greater 
collaboration and enterprise. An ICE 
special report in the autumn of 2018 
implied that “there will be a new 
division of labour between humans 
and artificial intelligence (machines 
and algorithms).”

In my market sector, big data and 
analytics of the railway track data 
combining numerous datasets 
are used to provide information 
for maintenance. Interpreting data 
provided by the increasing amount 
of technology is becoming the 
norm. There will be many sensors 
and devices connected in the future. 

From streetlights to bins, bikes and 
street furniture. The same report 
predicts that the number of smart 
devices will jump from 27 billion now 
to 125 billion by 2030.

Industry needs to collaborate to 
develop an industry-wide definition 
of value that takes into account 
more than capital cost. I call this the 
value equation where the value of a 
survey far outweighs its initial cost: 
Survey once use many times.

Most geospatial data is created for 
one specific reason or need, such 
as imagery for GIS applications 
or Google maps in main stream 
culture, but there is so much more 
information in geospatial data that 
is underutilised or not recognized. 
With the newer technologies, the 
data-rich information is growing 
exponentially, but we are using only 
a small percentage at this point. 
However, it could be used in the 
future: Survey once use many times.

Our job roles will change. 
Professional geospatial engineers 
will not be so much about collecting 
data, but working on the analysis 
and producing intelligence from 
the data. Will the Institution need 
new competencies to harvest new 
members in such specialisms, 
and CPD to ensure our members 
are not left behind? Should we be 
developing a specialism for VR and 
AR modellers now, for example? We 
have to ensure that our profession 
adapts quickly. 

bEWaRE dISRuPTERS
There is a warning for us all: 
disrupters are coming to take 
some of our work. Engineering 
and construction is ripe for 
disruption. The large management 
consultancies do data analytics well, 

so will they soon be in this market 
sector in a big way? Some already 
are. We have to bring people into 
our sector who can challenge the 
status quo. Would we welcome 
them? There are many extraordinary 
people at work, trying to support 
projects, but then it comes to the 
project manager’s budget. Is it 
too much risk to do something 
differently?

However, are we shaping our 
environments around technology 
that is moving too fast for us to fully 
grasp its implications? I am all for 
technology and progress, but do we 
know what we are losing?
The inventor of GPS, Professor 
Bradford Parkinson, is lamenting 
that this is now leading to the 
demise of map-reading skills 
as people are so dependent on 
smartphones and satnavs. 
Will people be able to cope when 
the GPS signal is jammed?

To sum up, the Institution is entering 
a new and exciting period as we 
seek to adapt to our changing 
world of work and I wonder what, in 
another 50 years, the President will 
be talking about? 
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Review of ISPRS Geospatial Week 2019
Sensors, Satellites and Science: 
the Power of Geoinformation

every two years, the photogrammetry and remote sensing 
community gathers at the IsPrs geospatial week. The 
event comprises a combination of workshops organized 
by various IsPrs working groups and other stakeholders 
involved in the geospatial profession. The 2019 edition, 
which was held from 10-14 July in enschede, situated in 
the eastern part of the netherlands, proved to be a true 
geospatial hub bringing together a wide range of geomatics-
related activities and applications.

Creating a better, safer world – that 
broadly sums up the objective 
of the ISPRS Geospatial Week 
participants. With projects covering 
innovations for land tenure, an 
efficient method to detect seals 
in the Arctic and the use of 
artificial intelligence for mobile 
robot navigation, the common 
denominator was a focus on 
developing solutions to the issues 
faced by our planet, now and in 
the future. This year’s programme 
consisted of around 275 oral 
presentations – spread across five 
different tracks during the day – and 
more than 100 poster presentations. 
The sessions were organized 
around 13 workshops reflecting the 
hot topics in photogrammetry and 
remote sensing at present.

InsPIrIng keynoTes
The opening keynote was delivered 
by Edward Anderson of the World 
Bank. He shared his experience on 
World Bank projects dealing with 
various geospatial technologies 
such as open data for resilience, 
innovations in spatial planning, 
community mapping with UAVs, and 
early warning systems. Anderson 
pointed out how the Tanzanian 

Urban Resilience Programme 
(TURP) in Dar es Salaam, Tanzania, 
is combining wide-scale in situ 
geospatial data collection with 
unmanned aerial vehicles (UAVs 
or ‘drones’) and machine learning 
for disaster risk management. On 
the subsequent days, a further 
nine keynote speakers presented 
the latest technical advances in 
their fields, varying from UAVs in 
agriculture and forestry monitoring 
to urban energy simulation and 
semantic 3D city models. Some 
presentations even went beyond the 
realms of our own planet; Randolph 
Kirk, Scientist Emeritus at the 
USGS, demonstrated in his keynote 
how NASA’s Europa Clipper mission 
will investigate the ice shell and 
ocean, geology and composition of 
Jupiter’s moon.

Uavs anD arTIfIcIal 
InTellIgence
Over the course of the week, 
participants had an opportunity to 
learn about the latest advancements 
in the field through a series of talks 
and poster presentations as well 
as a total of ten keynote speeches 
that opened workshops and joint 
sessions. The use of machine 

learning and computer vision for 
the improvement of geospatial data 
quality and analysis was a recurring 
theme across various workshops. 
One prominent example of this was 
a keynote speech by Margarita Chli 
from ETH Zurich. She presented 
the work of Vision for Robotics 
Lab, focused on building SLAM 
algorithms that will allow UAVs to 
better understand and reconstruct 
their surroundings. Besides that, 
participants were able to learn 
more about the enormous variety 
of applications of remote sensing 
and photogrammetry, from the use 
of UAVs to detect Antarctic seals 
and penguins to monitoring urban 
subsidence and ground deformation 
using InSAR.

DeeP learnIng
Plenty of attention was paid to the 
artificial intelligence trend at this 
year’s ISPRS Geospatial Week, 
including in the papers presented 
(e.g. in the Semantics3D workshop). 

 Opening ceremony of the ISPRS Geospatial Week 2019.

 Keynote speaker Craig Glennie from the University of Houston, 

USA, explained the principles of Lidar and the difference between 

SPL and full-waveform Lidar. (Image courtesy: Jan Böhm / Twitter)

Other recurring topics throughout 
the conference included automatic 
extraction and object detection. 
For example, Simon Hensel from 
Niederrhein University of Applied 
Sciences in Krefeld, Germany, 
presented a workflow for generating 
LOD3 CityGML models – including 
structured facades – based on 
textured LOD2 CityGML models 
by adding window and door 
objects. Another presentation 
in the Semantics3D workshop 
was delivered by Emre Özdemir 
(Fondazione Bruno Kessler), who 
updated the audience on the 
classification of aerial point clouds 
using deep learning. The research 
project is focused on 3D building 
reconstruction based on the 
classification of aerial point clouds 
without ancillary data (i.e. data from 
sources other than remote sensing 
that is used to assist in analysis 
and classification or to populate 
metadata). The project work includes 
a deep learning approach based on 
specific geometric features extracted 
from the point cloud. 

sIngle PhoTon lIDar
One of the most popular sessions 
was the joint session on single 
photon Lidar (SPL) – which is not 
entirely surprising, as it is safe to 
say that SPL is one of the most 
promising recent advances for 
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 Opening ceremony of the ISPRS Geospatial Week 2019.

 Keynote speaker Craig Glennie from the University of Houston, 

USA, explained the principles of Lidar and the difference between 

SPL and full-waveform Lidar. (Image courtesy: Jan Böhm / Twitter)

 Mila Koeva, member of the organizing committee, delivering a 

presentation.

 The University of Twente proved to be an excellent venue.

??
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Other recurring topics throughout 
the conference included automatic 
extraction and object detection. 
For example, Simon Hensel from 
Niederrhein University of Applied 
Sciences in Krefeld, Germany, 
presented a workflow for generating 
LOD3 CityGML models – including 
structured facades – based on 
textured LOD2 CityGML models 
by adding window and door 
objects. Another presentation 
in the Semantics3D workshop 
was delivered by Emre Özdemir 
(Fondazione Bruno Kessler), who 
updated the audience on the 
classification of aerial point clouds 
using deep learning. The research 
project is focused on 3D building 
reconstruction based on the 
classification of aerial point clouds 
without ancillary data (i.e. data from 
sources other than remote sensing 
that is used to assist in analysis 
and classification or to populate 
metadata). The project work includes 
a deep learning approach based on 
specific geometric features extracted 
from the point cloud. 

sIngle PhoTon lIDar
One of the most popular sessions 
was the joint session on single 
photon Lidar (SPL) – which is not 
entirely surprising, as it is safe to 
say that SPL is one of the most 
promising recent advances for 

mapping applications. Keynote 
speaker Craig Glennie from the 
University of Houston, USA, 
explained the principles of Lidar and 
the difference between SPL and 
full-waveform Lidar. He also outlined 
the stages in the development of 
these techniques, explaining that 
large sums of money have been 
invested in high-altitude Lidar 
operation for military purposes and 
the links with Icesat. In the same 
session Gottfried Mandlburger 
compared full-waveform Lidar flown 
at 750m against SPL flown to give 
a corresponding point density. He 
concluded that SPL requires fewer 
flight strips to cover the same area 
due to the higher flying altitude 
and the resulting broader swath 

width, but that the waveform Lidar 
3D point clouds provide a sharper 
and more concise mapping of both 
topography and buildings.

lanD aDmInIsTraTIon 
Toolbox
The its4land project consortium 
chose the ISPRS Geospatial Week 
for the official launch of the its4land 
Land Administration Toolbox, which 
contains six tools designed to help 
land administration communities in 
developing countries. A workshop 
was held to present the core 
ingredients of the toolbox, which 
include software tools for recording 
land tenure information based on 
hand-drawn sketch maps, UAV-
driven workflows for land tenure 
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data acquisition, and semiautomatic 
and interactive delineation of visible 
cadastral boundaries. All the tools 
are integrated in a software platform 
for publishing and sharing land 
information via geocloud services. 
Moreover, the toolbox combines 
consultancy services in the fi eld of 
needs assessment and governance 
as well as capacity-building models 
for innovative technologies.

bUsIness meeTs scIence
A particular highlight of the conference 
was its focus on collaboration 
between academia and the geospatial 
industry. During breaks between 
the workshops, the delegates had 
the opportunity to meet with a 
range of industry representatives 
and attend talks by sponsoring 
companies presenting cutting-edge 
technologies that allow for the 
capture and analysis of geospatial 

 
•	
•	
•	

 

fUrTher reaDIng
-  ISPRS Archives: Volume XLII-2/W13, 2019: 

https://bit.ly/2TRsOw1
-  ISPRS Annals: Volume XLII-2/W13, 2019: 

https://bit.ly/2zdLxse

data. The programme included 
presentations by companies such 
as Pix4D, RIEGL and Agisoft. The 
visible synergy between business and 
science adds a valuable dimension 
to events such as the ISPRS 
Geospatial Week. Sander Oude 
Elberink, member of the organizing 
committee, comments: “The industry 
presentations were well attended, 
with many scientists interacting 
with the presenters representing 
the companies. Likewise, many 
delegates from private companies 
attended the scientifi c sessions. On 
the sensor side, new insights were 
presented into Lidar sensors such as 
the single photon Lidar systems. This 
illustrates that business and science 
need each other in order to make 
progress.” According to him, vendors 
are opening up parts of their data 
processing to gain more insights from 
scientists.

While this can be said of many 
industries, it may be even more true 
for our geomatics profession; it is fair 
to say that innovation is fundamental 
for business, and there are huge 
mutual benefi ts to be gained from 
collaboration between business 
and science. The ISPRS Geospatial 
Week proved to be a great example 
of this, and the organizers of the next 
edition (which will be held in Dubai in 
2021) are strongly recommended to 
keep this in mind. 
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Latest Advances in Ground 
Probing Radar Technology
Craig Simmonds presents massive advances in Ground 
Probing Radar and discusses the journey of the technology 
over the past quarter of a century, highlighting the major 
construction projects where the latest revolutionary High 
Density Array Ground Probing Radar (HDAGPR) technology 
has been applied and the extraordinary benefits it has 
brought to all involved in these projects.

bACkGROuND
Ground probing radar technology 
has seen staggering advances 
since the Vietnam War when it 
was used to locate buried tunnel 
networks. Although the systems of 
today are far superior with regards 
to quality of data and speed of 
operation, the basic principles have 
changed little. With today’s high-
speed processors, the data can at 
least be read clearly from a screen 
in real-time or ‘post processed’ 
and displayed clearly on a screen, 
allowing multiple profiles to be 
assessed at once. The preferred 
method in 1993 involved printing 
each GPR profile out on thermal 
paper, laying them on a table or the 
floor (side by side), then scaling off 
visible features and manually plotting 
their positions in CAD.

As computer processing power 
grew, it became inevitable that 
software would emerge which 
could standardise the process of 
translating GPR data into CAD 
information that design engineers 
and site operatives could easily 
understand and use. In 1999, after 
some considerable testing, just such 
a software platform changed the 
way in which GPR located targets 
were imported into topographical 
survey drawings. Cutting the 
processing time in half and providing 
(for the first time) a consistent 

output across multiple analysts, 
GPR became a standard tool in the 
utility surveyor’s arsenal. 

GPR DAtA DRAwbACkS
Combining the GPR data with 
EML (Electro-Magnetic Locator) 
derived information added another 
dimension to the picture that 
could be created of what lay 
beneath our feet. The standard 
utility surveying methodology has 
been refined through documents 
such as The Survey Associations 
‘Essential Guide to Utility Surveys’ 
and the PAS128 specification from 
the British Standards Institution. 
However, the basic principles of 
Ground Probing Radar deployment 
changed little until recently. The 
accepted practice of conducting 
orthogonal grids of measurements 
covering the search area, with the 
interval between measurements 
varying according to the complexity 
of the subsurface environment, is an 
extremely effective one. It does have 
its drawbacks though.  

Given the physical length of many 
systems, it is very difficult to collect 
information across a footpath 
without starting the measurement 
with the operator in the carriageway. 
To deploy in the carriageway is 
time-consuming and requires lane 
or road closures to protect the GPR 
engineers. Each measurement 

needs to be positioned so that it 
can be interrogated back in the 
office, usually meaning that the 
grid needs to be physically marked 
out first on site. The operator or 
analyst then has to work out which 
detected targets in which individual 
profiles represent the same utility, 
often having to make assumptions. 
If this task is being carried out in 
a complex environment, it can be 
almost impossible to confidently 
establish each utility’s position.  

RevOlutIONARy 
teCHNOlOGy  
tACklING tHe ISSueS 
High Density Array Ground Probing 
Radar (HDAGPR) represents a 

??

>

 Figure 1. Underground Survey at the junction of Minories and 

Crosswall.
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step change in application of the 
technology and addresses these 
challenges whilst also providing 
additional benefits. Using multiple 
radar antennas across a width, 
with all channels recording data 
simultaneously, the spacing 
between these antennas is such 
that the resulting information can 
be manipulated to produce plan 
images at predefined depths. 
This means that data only has to 
be recorded in a single direction, 
removing the need for transversal 
scans and it can measure along a 
footpath, achieving full coverage 
without entering the carriageway. 
When mounted on a trailer, this 
system allows comprehensive GPR 
data to be recorded in live traffic, 
without any traffic management. 
This removes the need for marking 
out grids and greatly enhances the 
speed of collection.  

The most impressive outcome of the 
HDAGPR technology is the actual 
images produced; an analyst can 
see where a utility travels to and 
from, which inspection covers it 
travels through and at what depth. 
This removes the guesswork and 
has hugely increased the reliability 
and accuracy of utility surveys. To 
produce a PAS128:2014 compliant 

utility survey, the HDAGPR 
technology can be used in place 
of the traditional GPR deployment, 
alongside EML technology. The 
advantages of this approach are 
clearly visible in the resulting quality 
and accuracy of the final survey 
output. An example of this output 
can be seen in figure 1. Though 

not a requirement of PAS128, other 
pertinent HDAGPR detections such 
as buried structures, construction 
changes and voids can also 
be readily plotted within the 
deliverables.  

The data provided through using the 
HDAGPR in conjunction with EML 
and Inspection cover investigations 
proved its value during the Aldgate 
Regeneration Scheme in the City of 
London.  

teCHNOlOGy APPlICAtION 
At AlDGAte SquARe
The original gyratory at Aldgate 
reflected 1960s traffic planning. The 

local topography was dominated 
by a heavily trafficked four-lane 
carriageway. The footways had 
numerous barriers to movement, 
including wide brick planters, 
pedestrian subways and guard 
railings. Pedestrians found it 
difficult to navigate the area and 
all user groups felt it to be unsafe. 

The key aim of the project was to 
not only dramatically improve the 
public realm but also to support 
regeneration in the area. The 
project included the removal of the 
ageing pedestrian subway network 
and one-way traffic system. To 
do this, the carriageway needed 
to be rationalised into two-way 
single lanes with improved space 
for cyclists and widened footways. 
Also, a number of new accessible 
routes were to be created, in 
addition to much-needed public 
space, in the form of the Aldgate 
Square.

During the initial design stages, 
it became apparent that the 
location of the project was going 
to make construction works 
incredibly complex, mainly due 
to local stakeholders and traffic 
flows. To compound issues, it was 
determined that 11 separate utility 
companies were affected by the 
proposals and initial estimates from 
one company were in the region of 
£1.5m. This, plus the associated 
works costs and traffic disruption, 
were putting the project at financial 
and political risk. To address some 
of these issues, a utility survey was 
commissioned which included 
the deployment of the HDAGPR 
systems across the entire project 
area.  

Once the design team had the 
survey information, they began 

‘designing out’ as many potential 
issues as they could. As a direct 
consequence, the final bill for all 
11 companies was reduced to 
£1.2million using the HDAGPR 
survey data. There were many 
other benefits realised using this 
data, over the project period. Some 
of these included being able to 
‘slew’ some ductwork rather than 
divert it, knowing in advance where 
buried structures compromised 
initial designs, allowing them to be 
designed out. They also included 
sharing the information with the 
utility companies to facilitate 
accurate time and cost planning, 
minimising disruption through 
accurate delivery of essential works 
in sensitive areas. In the case of 
the decreased invasive trial hole 
requirement, for instance, 72 trees 
were planted using the HDAGPR 
survey data without any pre-
installation investigative excavations. 
Greatly improved planning which 
improved efficiency, reduced the 
need for onsite design changes 
due to unexpected structures, thus 
reducing contractor claims and 
subsequent disputes. 

Figure 1 is taken from a utility 
survey undertaken at the junction 
of Minories and Crosswall, in the 
City of London. The grey feature 
in the centre represents the tube 
line beneath the roadway. The 
filled shapes represent the utility 
chambers present beneath the 
surface and the line work shows 
all of the buried pipes and cables 
present. The red features are 
‘power’ related; the pink are BT, 
blue is water and yellow is gas. 
The remaining services are various 
telecom and signalling ducts.
 
RefINING tHe SuRvey 
PROCeSS tO fully  
utIlISe tHe ADvANtAGeS  
Of HDAGPR teCHNOlOGy
Although a very cost-effective way 
to ‘de-risk’ infrastructure projects, 
the EML element of the survey 
process is extremely manual, 
costly and time-consuming. It still 

The most impressive outcome of the 
HDAGPR technology is the actual 
images produced ...

 Figure 2. Results generated from a HDAGPR survey that was undertaken in Oxford Street, London.
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works costs and traffic disruption, 
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of these issues, a utility survey was 
commissioned which included 
the deployment of the HDAGPR 
systems across the entire project 
area.  

Once the design team had the 
survey information, they began 

‘designing out’ as many potential 
issues as they could. As a direct 
consequence, the final bill for all 
11 companies was reduced to 
£1.2million using the HDAGPR 
survey data. There were many 
other benefits realised using this 
data, over the project period. Some 
of these included being able to 
‘slew’ some ductwork rather than 
divert it, knowing in advance where 
buried structures compromised 
initial designs, allowing them to be 
designed out. They also included 
sharing the information with the 
utility companies to facilitate 
accurate time and cost planning, 
minimising disruption through 
accurate delivery of essential works 
in sensitive areas. In the case of 
the decreased invasive trial hole 
requirement, for instance, 72 trees 
were planted using the HDAGPR 
survey data without any pre-
installation investigative excavations. 
Greatly improved planning which 
improved efficiency, reduced the 
need for onsite design changes 
due to unexpected structures, thus 
reducing contractor claims and 
subsequent disputes. 

Figure 1 is taken from a utility 
survey undertaken at the junction 
of Minories and Crosswall, in the 
City of London. The grey feature 
in the centre represents the tube 
line beneath the roadway. The 
filled shapes represent the utility 
chambers present beneath the 
surface and the line work shows 
all of the buried pipes and cables 
present. The red features are 
‘power’ related; the pink are BT, 
blue is water and yellow is gas. 
The remaining services are various 
telecom and signalling ducts.
 
RefINING tHe SuRvey 
PROCeSS tO fully  
utIlISe tHe ADvANtAGeS  
Of HDAGPR teCHNOlOGy
Although a very cost-effective way 
to ‘de-risk’ infrastructure projects, 
the EML element of the survey 
process is extremely manual, 
costly and time-consuming. It still 

requires traffic management and for 
engineers to physically work in the 
carriageway for extended periods 
of time. Often, large-scale projects 
do not have the timescale or budget 
available to cover an entire scheme. 
Yet they need the information that 
they can obtain through having 
this type of survey undertaken. 
Through years of research 
and with a significant amount 
of experimentation, software 
development and improvements to 
the hardware, the HDAGPR systems 
are now offering an answer to this 
problem.  

A more efficient working 
methodology for large schemes 
has been successfully trialled 
and is being used on many major 
infrastructure projects across 
London. This approach sees the 
HDAGPR technology deployed 
along the whole route or area of 

a planned scheme. The resulting 
data is processed, analysed and 
transferred into CAD, providing 
the client with an accurate map of 
where detected objects, structures 
and utilities are buried, and at what 
depth. This information can then be 
used to base initial designs on, to 
identify clashes and design them 
out where at all possible. Areas 
where further information is needed 
can then be targeted with EML 
technology and those strategically 
important locations quickly brought 
up to the full PAS128:2014 M4p 
compliant specification. The result 
is that the timescale and cost of the 
overall survey is reduced, whilst the 
designers and stakeholders get the 
information that they need. 
Figure 2 represents the results 
generated from an HDAGPR 
survey that was undertaken in 
Oxford Street, London. This data 
was obtained without lifting any 

inspection covers and without 
causing any disruption at the site 
location. On average, obtaining this 
level of detail requires approximately 
one-third of the time required to 
achieve the level of detail shown 
in the first image above, and 
will usually cost less than half 
of that expected to realise a full 
specification survey. It will show 
all detected features, objects and 
utilities, with depths. However, it 
provides no information on nature, 
ownership or duct formation.
 
CONCluSION 
From staggering cost and time 
savings to critical health and 
safety benefits, the new HDAGPR 
technology has already played a 
vital role in the success of  
high-profile construction projects 
as well as proving its worth across 
major UK airports, the busiest UK 
highways and various construction 

projects. Following prolonged 
periods of relatively limited advances 
in subsurface radar technology, 
with various pitfalls associated with 
previous systems, HDAGPR has 
now completely revolutionised the 
field of subsurface radar technology 
and looks set to completely 
transform the construction industry. 
These are very exciting times. 
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The result is that the time scale and 
cost of the overall survey is reduced ...

The most impressive outcome of the 
HDAGPR technology is the actual 
images produced ...
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Recent Developments  
in Airborne Lidar
The arrival of airborne Lidar, also referred to as airborne laser scanning (ALS), has revolutionized area-wide 
3D data acquisition of topography, bathymetry, vegetation, buildings and infrastructure. This article presents 
an overview of the tremendous progress made since then in both sensor and aircraft technology. Current 
trends include a steady increase of the measurement rate, achievements in full waveform processing, the 
spread of multispectral and topo-bathymetric laser scanners, the introduction of single-photon sensitive 
airborne sensors and the advent of integrated active and passive systems (Figure 1). On top of that, this 
article highlights how the ongoing miniaturization has recently enabled the application of Lidar on unmanned 
aerial vehicles (UAV), resulting in ultra-high-resolution 3D point clouds with centimetre precision.

FROM SINGLE TO  
MULTIpLE pULSES IN ThE AIR
Airborne Lidar is a dynamic, polar 
and active multi-sensor system 
comprising a navigation unit (GNSS, 
IMU) for continuous measurement 
of the sensor platform’s position 
and attitude and the laser scanner 
itself. This provides the direction of 
the laser beam and the distance 
between the sensor and the 
reflecting targets. The sensor-to-
target ranges are estimated by 
measuring the round trip time of 
a short laser pulse. Due to the 
constant increase of the pulse 
repetition frequency (PRF), it is 
commonplace today that multiple 
laser pulses are in the air at the 

same time, i.e. new laser pulses 
are emitted before the arrival of 
the return of the causative pulse. 
Assuming a constant flying velocity, 
the higher scan rates obviously 
provide a higher laser point density 
on the ground. Depending on the 
application, the densities typically 
range between 5-20 points/m2. 
State-of-the-art laser scanners 
feature a PRF of up to 2MHz 
(see Table 1) corresponding to an 
unambiguous range of 75m. In 
other words, flying such a sensor 
at an altitude of 2,600m results 
in 35 concurrent pulses in the air. 
This is also referred to as multiple 
time around (MTA). Manufacturers 
provide various solutions for coping 

with this additional complexity, 
either by varying the PRR, using a 
preliminary DTM or the like. 

FROM DISCRETE RETURNS  
TO FULL-wAVEFORM LIDAR
While in the early years most 
airborne Lidar sensors used for 
large-area topographic mapping 
only delivered a single return per 
pulse, scanners delivering first and 
last returns soon became available 
and these were later followed 
by ones with up to five returns. 
These sensors implemented echo 
detection directly in the instrument 
using appropriate hardware. 
Besides the measurement range, 
they optionally also provide the peak 
amplitude (signal strength) for each 
echo. In contrast, full-waveform 
laser scanning is aimed at recording 
the entire backscattered signal in 
high temporal resolution of typically 
1MHz or more. With this acquisition 
approach, the full interaction of the 
laser pulse with all objects within 
the laser footprint can be captured 
and analysed, either online with 
respective firmware components 
during the flight or offline in post-
processing. Full-waveform recording 
has two main advantages. Firstly, 
a larger number of echoes can 
be detected from a single laser 
pulse in multi-target situations 
like vegetation. In this case, the 

minimum distance for distinguishing 
two individual consecutive echoes 
mainly depends on the pulse 
duration, and two objects can 
generally be separated if their 
distance along the laser ray path 
exceeds half of the pulse length (e.g. 
60cm for a pulse duration of 4ns). 
Secondly, waveform processing 
enables the derivation of radiometric 
quantities for each echo along 
with the geometry. From a physical 
perspective, the received waveform 
is the result of the convolution of the 
system waveform (i.e. the emitted 
pulse) with the backscatter cross-
section. The latter is independent 
of system- and mission-dependent 
parameters and encapsulates 
target-related information 
including object reflectance, which 
constitutes a useful quantity for 
point cloud classification and scene 
interpretation.

FROM SINGLE-wAVELENGTh 
TO MULTISpECTRAL LIDAR
While delivering precise 3D 
geometry and the ability to 
penetrate vegetation are certainly 
the outstanding properties of  Figure 1: Airborne laser scanning timeline.

 Table 1: Recent airborne Lidar sensors for manned and unmanned platforms based on the spec sheets of the respective instruments. Footprint sizes are reported for 

the typical flying altitude.

INSTRU-
MENT

MANU-
FACTUR-
ER

CATEGO-
RY

LASER 
wAVE-
LENGTh 
[NM]

SCAN 
RATE 
[khz]

FOV          
[°]

SCAN 
pATTERN

TYpICAL 
ALT.[M]

FOOT-
pRINT 
[CM]

VERTICAL 
ACC. [CM]

CAMERA IMG. SIzE 
[MpIx]

MASS         
[kG]

Terrain-
Mapper

Hexagon 
Leica

topo 1064 2000 20-40 circular 1000 25 <5,0 RGBI 80 40,0

VQ-1560i-
DW

RIEGL topo 1064/532 2x666 58 x-shaped 
lines

1000 20/100 2,0 RGB 100 65,0

CityMapper Hexagon 
Leica

topo 1064 700 40 circular 1000 25 <5,0 1xRGBI + 
4xRGB

5x80 54,0

SPL100 Hexagon 
Leica

topo 532 6000 20-40 circular 4000 32 <10,0 RGBI 80 84,0

VQ-880-G II RIEGL topo-bathy 1064/532 279/700 40 curved 
lines/circular

600 18/60 ≥2,5 RGB or CIR 100 65,0

HawkEye 
4X

Hexagon 
Leica

topo-bathy 1064/532 
/532

500/140/40 28/40 elliptical 400 280 ***) ≥5,0 RGBI 80 n.a.

CZMIL 
Nova

Teledyne 
Optech

topo-bathy 1064/532 70/10 40 circular 400 280 ***) ≥7,5/≥15,0 RGB + 
Hyperspec.

100 287,0

VUX-1UAV RIEGL topo 1550 500*) 330 lines 100 5 1,0 --- --- 3,5

Puck Velodyne topo 905 600*) 360 fan of lines 50 10x5 3,0+) --- --- 0,8

miniVUX-
1DL

RIEGL topo 1064 100 46 circular 80 13x4 1,5 --- --- 2,4

VQ-840-G RIEGL topo-bathy 532 50-200 40 elliptical 50 5 ≥2,0 RGB (opt.) 12 <15

*) Pulse repetition rate

**) Ranging accuracy

***) Deep bathy channel
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minimum distance for distinguishing 
two individual consecutive echoes 
mainly depends on the pulse 
duration, and two objects can 
generally be separated if their 
distance along the laser ray path 
exceeds half of the pulse length (e.g. 
60cm for a pulse duration of 4ns). 
Secondly, waveform processing 
enables the derivation of radiometric 
quantities for each echo along 
with the geometry. From a physical 
perspective, the received waveform 
is the result of the convolution of the 
system waveform (i.e. the emitted 
pulse) with the backscatter cross-
section. The latter is independent 
of system- and mission-dependent 
parameters and encapsulates 
target-related information 
including object reflectance, which 
constitutes a useful quantity for 
point cloud classification and scene 
interpretation.

FROM SINGLE-wAVELENGTh 
TO MULTISpECTRAL LIDAR
While delivering precise 3D 
geometry and the ability to 
penetrate vegetation are certainly 
the outstanding properties of 

ALS, passive remote sensing 
based on multi- and hyperspectral 
images is still widely employed to 
derive land cover and land use 
maps. In this respect, one of the 
recent trends in airborne Lidar 
is the advent of multispectral 
sensors employing different laser 
wavelengths in the visible and 
infrared domain of the spectrum, 
combining the advantages of 
precise 3D geometry derivation 
and physical interpretability. Lasers 
used for airborne Lidar are mainly 
restricted to infrared wavelengths of 
1,550nm and 1,064nm, as high-
powered laser sources featuring 
long-term stability appropriate for 
airborne mapping exist for these 
wavelengths. Frequency doubling 
of the popular 1,064nm Nd:YAG 
laser yields a wavelength of 532nm 
in the visible green, which exhibits 
water penetration capabilities. 
Today, several instruments are on 
the market employing either two or 
three wavelengths simultaneously 
(see Table 1). Although the pulses of 
the individual channels are generally 
not co-aligned, it is feasible to 
derive a 3D point cloud featuring 

 Figure 2: Perspective view of a multispectral 3D point cloud. 

Pseudocolour RGB image composed of intensity measurements of 

three laser channels: red=1,550nm, green=1,064nm, blue=532nm. 

Sensor: Teledyne Optech Titan, data captured by SLU, Umeå, 

Sweden.

multispectral target reflectance 
measures for each and every laser 
pulse in post-processing. Thus, 
different vegetation indices can 
be derived on a per-point basis 
facilitating point classification, scene 
interpretation, vegetation delineation 
and tree species classification, but 
also water boundary detection and 
many more applications. Figure 2 
shows an example of a multispectral 
3D point cloud composed of 
three concurrently captured laser 
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 Table 1: Recent airborne Lidar sensors for manned and unmanned platforms based on the spec sheets of the respective instruments. Footprint sizes are reported for 

the typical flying altitude.
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CityMapper Hexagon 
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topo 1064 700 40 circular 1000 25 <5,0 1xRGBI + 
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topo 532 6000 20-40 circular 4000 32 <10,0 RGBI 80 84,0
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600 18/60 ≥2,5 RGB or CIR 100 65,0

HawkEye 
4X
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500/140/40 28/40 elliptical 400 280 ***) ≥5,0 RGBI 80 n.a.
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topo-bathy 1064/532 70/10 40 circular 400 280 ***) ≥7,5/≥15,0 RGB + 
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RIEGL topo 1064 100 46 circular 80 13x4 1,5 --- --- 2,4

VQ-840-G RIEGL topo-bathy 532 50-200 40 elliptical 50 5 ≥2,0 RGB (opt.) 12 <15

*) Pulse repetition rate
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channels (1,550/1,064/532nm) 
featuring different land-cover types, 
tree species, artificial objects, etc.

FROM TOpOGRAphY  
TO BAThYMETRY
As stated above, green laser light 
is able to penetrate the water 
column and provide shallow-water 
bathymetry. Actually, the use of 
green laser radiation for defence 
purposes was among the first 
reported applications of the laser 
itself dating back to the 1960s. Since 
then, laser bathymetry has gradually 
evolved with a focus on charting 
relatively shallow coastal waters 
where traditional echosounding 
techniques are inefficient. Whereas 
before the turn of the century 
particular emphasis was placed on 
maximizing the penetration depth by 
employing high-power lasers with 
relatively long and broad laser pulses, 
more recently the trend has been 
towards higher spatial resolution 
and concurrent acquisition of alluvial 
topography and bathymetry. This 
is commonly referred to as topo-
bathymetric Lidar. To obtain reliable 
measurements above and below 
the water table in sufficient spatial 
resolution, manufacturers are 
pursuing different concepts. One 
possible solution is to use only green 
laser light with a relatively collimated 
beam to capture targets in the dry 
part of the scene as well as the 
surface and bottom of the water. 
This approach entails the following 
problems: (i) the size of the laser 
footprint is restricted by eye safety 
considerations (typically ≥60cm); (ii) 
in the topography, object reflectance 
for features like asphalt, vegetation, 
grass, soil, etc., is less in the green 
domain compared to infrared; and 
(iii) exact delineation of the water 
surface with green-only lasers 
poses potential problems due to the 
mixture of surface reflections and 
sub-surface volume backscattering. 
Therefore, another option is to use an 
infrared laser channel for capturing 
topography and water surface, 
and a green channel for mapping 

bathymetry. Some instruments even 
use two green channels: a deep 
bathy channel with reduced spatial 
resolution but maximum penetration 
depth, and a shallow bathy channel 
for capturing detailed submerged 
morphology. In the latter case, very 
short laser pulses in the range of 
1-2ns are typically used in order to 
be able to distinguish echoes from 
the water surface and the shallowly 
submerged bottom beneath. In 
addition to the classical purpose 
of charting coastal waters, e.g. 
for ensuring safe ship navigation, 
topo-bathymetric laser scanners 
extend the field of application to 
fluvial morphodynamics, flood 
risk management, aquatic habitat 
modelling and so on. Figure 3 
depicts the geomorphic changes 
caused by a 30-year flood event 
based on repeat topo-bathymetric 
acquisition of the pre-alpine River 
Pielach in the eastern part of Austria.

FROM MULTI-phOTON TO 
SINGLE-phOTON LIDAR
For conventional airborne Lidar, 
which is also referred to as linear 
mode Lidar, several hundred 
photons are necessary for the 
detection of an echo. In contrast, 
single-photon-sensitive sensors 
have entered the airborne mapping 
market in recent years advertising a 
higher aerial coverage performance 
while enabling the same point 
density compared to traditional laser 
scanners. Two approaches have 
gained specific importance:  
Geiger-mode Lidar (GmLidar) and 
single-photon Lidar (SPL).

In GmLidar, a divergent laser pulse 
illuminates a relatively large spot 
on the ground. The reflected signal 
is captured by an array of 32x128 
Geiger-mode avalanche photo 
diodes (GmAPD). An additional 
bias above the breakthrough 
voltage brings the APD of each 
single matrix element in a state in 
which the arrival of a single photo 
or a few photons is sufficient to 
trigger the avalanche effect leading 

to an abrupt rise of voltage at 
the detector’s output. The event 
is used as the stop impulse for 
round trip time measurement and, 
once triggered, the respective cell 
element stays inactive for a few 
microseconds, i.e. generally until 
the emission of the next laser pulse. 
On the one hand, each GmAPD is a 
binary detector (i.e. no multi-target 
capability), but on the other hand 
4,096 cells are simultaneously active 
for echo detection and ranging. 
In short, GmLidar constitutes a 
scanning range camera system. To 
reduce the inevitable measurement 
noise and to estimate signal 
intensity, redundant echoes from 
largely overlapping laser footprints 
are analysed in post-processing. 

In contrast to GmLidar, the 
SPL technology utilizes a highly 
collimated laser pulse which 
is split into 10x10 sub-beams 
(‘beamlets’) by a diffractive optical 
element (DOE). Each laser beamlet 
potentially returns multiple echoes 
as the backscattered radiation 
of each beamlet is captured by a 
single-photon-sensitive detector 
array, which acts like an APD 
operated in linear mode in a 
certain dynamic range. Multi-target 
capability is especially important 
for vegetation penetration. Due to 
the high receiver sensitivity, both 

systems can be operated from 
high altitudes (4,000-10,000m 
AGL). Hence, they enable a higher 
area performance compared to 
conventional laser scanners while 
providing similar point densities 
(800-1,000km2/h with 8 points/
m2) in exchange for a lower height 
accuracy (~10cm) and a higher 
rate of outlier points. Recent SPL 
data evaluation has revealed 
good measurement precision in 
the centimetre range for smooth 
horizontal targets (e.g. asphalt) 
and a faster decrease of precision 
in more complex target situations 
(tilted and/or natural surfaces) 
compared to conventional full-
waveform scanners. The 3D 
point cloud of a church located in 
Austria’s capital city Vienna captured 
with a full-waveform laser scanner 
and a single-photon Lidar sensor, 
featuring approximately the same 
point density (waveform Lidar: 20 
points/m2; SPL: 16 points/m2), is 
depicted in Figure 4.

FROM SINGLE-pURpOSE 
SCANNERS TO hYBRID 
SENSOR SYSTEMS
Another apparent trend in airborne 
mapping is the combination of active 
and passive sensors. Practically 
all new state-of-the-art airborne 
sensors feature both laser scanners 
and RGB, CIR or even multispectral 
cameras (see Table 1). While 
concurrent image acquisition itself 
is valuable due to the documentary 
character of the images and the 
inherent possibility to derive digital 
orthophotos from it, the recent 
progress in computer vision in 
general – and dense image matching 
(DIM) in particular – now enables 
height estimation for each image pixel 
based on multi-view stereo. With 
typical ground sampling distances 
(GSDs) of aerial images ranging 
from 5-20cm, photogrammetric 
techniques even outperform Lidar in 
terms of 3D point density. However, 
this is accompanied by higher 
processing times and a higher outlier 
rate. Especially in image areas with 
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 Figure 3: Deposition and erosion caused by 30-year flood event 

captured by repeat topo-bathymetric survey, River Pielach, Austria. 

Sensor: RIEGL VQ-880-G. Data: RIEGL LMS.
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systems can be operated from 
high altitudes (4,000-10,000m 
AGL). Hence, they enable a higher 
area performance compared to 
conventional laser scanners while 
providing similar point densities 
(800-1,000km2/h with 8 points/
m2) in exchange for a lower height 
accuracy (~10cm) and a higher 
rate of outlier points. Recent SPL 
data evaluation has revealed 
good measurement precision in 
the centimetre range for smooth 
horizontal targets (e.g. asphalt) 
and a faster decrease of precision 
in more complex target situations 
(tilted and/or natural surfaces) 
compared to conventional full-
waveform scanners. The 3D 
point cloud of a church located in 
Austria’s capital city Vienna captured 
with a full-waveform laser scanner 
and a single-photon Lidar sensor, 
featuring approximately the same 
point density (waveform Lidar: 20 
points/m2; SPL: 16 points/m2), is 
depicted in Figure 4.

FROM SINGLE-pURpOSE 
SCANNERS TO hYBRID 
SENSOR SYSTEMS
Another apparent trend in airborne 
mapping is the combination of active 
and passive sensors. Practically 
all new state-of-the-art airborne 
sensors feature both laser scanners 
and RGB, CIR or even multispectral 
cameras (see Table 1). While 
concurrent image acquisition itself 
is valuable due to the documentary 
character of the images and the 
inherent possibility to derive digital 
orthophotos from it, the recent 
progress in computer vision in 
general – and dense image matching 
(DIM) in particular – now enables 
height estimation for each image pixel 
based on multi-view stereo. With 
typical ground sampling distances 
(GSDs) of aerial images ranging 
from 5-20cm, photogrammetric 
techniques even outperform Lidar in 
terms of 3D point density. However, 
this is accompanied by higher 
processing times and a higher outlier 
rate. Especially in image areas with 

low texture, shadows and semi-
transparent objects like vegetation, 
the reliability of image-derived height 
estimates still lags behind Lidar.

Nevertheless, serious fusion of the 
two data sources, beyond the mere 
colourization of the Lidar point cloud 
based on the radiometric image 
content, is presently a topic of 
ongoing research. One of the open 
research topics in this context is the 
semantic labelling of Lidar and DIM 
point clouds making use of the mutual 
information content. Joint processing 
of Lidar and DIM point clouds relies 
on proper co-registration of the 
different data sources. This requires 
both knowledge of the underlying 
sensor models and understanding of 
the properties of the respective active 
and passive capturing techniques. 
As an example of the latter, Lidar 
penetrates the grass layer to a certain 
extent whereas DIM only delivers 
the top of the grass layer. When 
combining both data sources in a 
hybrid orientation (i.e. strip adjustment 
plus aerial triangulation), these 
differences need to be considered 
when searching for corresponding 
points and surface patches in the 
scans and images, respectively. 

FROM MANNED TO  
UNMANNED pLATFORMS
The latest and most obvious trend 
in the aerial mapping sector is 
the meteoric rise of unmanned 

aerial vehicles (UAVs or ‘drones’). 
Tremendous progress in automation, 
navigation, robotics, miniaturization 
and commercialization has enabled 
mass production of consumer 
drones at a comparably low price 
that are capable of carrying payloads 
in the range of several hundred 
grams. Lightweight compact 
cameras were therefore the first 
tools for systematic close-range 
aerial 3D mapping using both nadir 
and oblique images. Looking at the 
professional UAV market, metric 
100-150MP cameras are available 
nowadays that weigh about 1kg 
and allow 3D data acquisition with 
a resolution in the sub-centimetre 
domain. For such high-level sensor 
equipment, professional multi-rotor 
or fixed-wing UAV platforms in 
the 10kg maximum take-off mass 
(MTOM) category are necessary.

As laser scanners are typically much 
heavier than cameras, it took a 
couple of years longer to integrate 
survey-grade time-of-flight Lidar 
sensors on UAV platforms. But, 
today, comprehensive scanners 
including an IMU are available 
weighing less than 3kg, featuring 
full-waveform recording, scan 
rates of up to 1MHz and ranging 
precision in the centimetre range. 
These compete with the specs 
of mature scanners designed for 
manned platforms (see Table 1). 
With flying altitudes of 50-100m 
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 Figure 3: Deposition and erosion caused by 30-year flood event 

captured by repeat topo-bathymetric survey, River Pielach, Austria. 

Sensor: RIEGL VQ-880-G. Data: RIEGL LMS.

 Figure 4: Perspective view of 3D point clouds from single-photon Lidar (left) and full-

waveform Lidar (right) coloured by intensity. Sensors: Hexagon Leica SPL100, RIEGL VQ-

1560i. Data: City of Vienna, Municipal Department 41.

>

24-25-26-27-28_airbornelidar.indd   27 18-09-19   16:39



September / October 2019 28

AirbOrne LidAr

AGL, the resulting laser footprints 
are typically less than 10cm and the 
achievable point density is in the 
range of several hundred points/m2. 
However, UAVs in the 25kg MTOM 
category are necessary to lift such 
high-end sensors.

In terms of the scan mechanisms, 
different concepts are in use. Some 
instruments use a rotating mirror 
deflecting the laser beam into a 
(vertical) plane with a scan angle 
range of more than 300°. This 
is especially useful for scanning 
downwards, sideways and even 
above the horizon, e.g. for capturing 
narrow streets or river canyons. 
This concept is also pursued by 
manufacturers of short-range laser 
scanners primarily designed for 
the automotive market, using a 
fan of laser channels and thereby 
increasing the point density. As 
many laser shots do not hit a target 
with such full-circle scan planes, 
some instruments use conical 
downward scanning (Palmer 
Scanner) with the benefit that each 
laser pulse is directed towards 
the ground and, thus, the pulse 
repetition rate equals the effective 
scan rate. Although not only pulsed 
lasers but also continuous wave 
lasers are lightweight enough for 
integration on UAVs, the main 
benefit of pulsed lasers is their 
inherent multi-target capability. 
This is especially important for 
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 Figure 5: Perspective view of 3D UAV-Lidar point clouds. Left: Aubergwarte, Lower Austria. Sensor: 2x Velodyne Puck. Sensor integration: 4DIT. Data: Umweltdata 

GmbH. Right: Hessigheim, Germany. Sensor: RIEGL VUX1-LR. Data: Federal institute of Hydrology, Koblenz, Germany.

applications in forestry, which is one 
of the driving forces of the progress 
in UAV Lidar. Figure 5 illustrates 3D 
point clouds captured with different 
UAV-borne laser scanners.

Another prominent field of application 
is hydrology/hydrography, where the 
trend is towards the development 
of bathymetric sensors for UAV 
platforms. While the first instrument 
was a UAV laser profiler with a 
constant beam axis, UAV-borne 
bathymetric scanners have already 
been announced for release in 2019 
promising high point density and 
small laser footprints. These might 
be a game changer for capturing 
fluvial morphology, especially for 
shallow rivers with abundant riverside 
vegetation.

CONCLUSIONS
This article has provided an 
overview of recent trends in airborne 
Lidar. Clear progress is being  
made – and even accelerating –  
in many fields such as sensor 
and aircraft technology, robotics, 
automation and miniaturization. 
This is leading to higher point 
densities by increased pulse 
repetition frequencies or the 
use of single-photon-sensitive 
receiver arrays, routine online and 
offline processing of the recorded 
return waveforms, usage of 
multispectral lasers, simultaneous 
acquisition of topography and 

bathymetry, concurrent capturing 
and processing of laser scan and 
images and, finally, to the advent of 
Lidar and image sensors mounted 
on multi-rotor and fixed-wing UAV 
platforms. With no end in sight to 
airborne Lidar’s success story in 
the foreseeable future, it will be 
intriguing to keep an eye on the next 
developments. 
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by IAN DOWMAN INNOVATION

Geovation- Accelerating Location 
and Property Innovation
Geovation has become a leader in supporting and developing start-up companies which 
make use of geospatial data. Geovation was set up by Ordnance Survey in 2009 and has 
been supporting innovation through membership and the Accelerator Programme  based 
at the Geovation Hub in London. The past six months has seen Geovation expand through 
partnerships with complementary innovation hubs in birmingham, bristol, Cardiff and 
Manchester, in addition to the new Accelerator Programme run in Edinburgh through 
Geovation Scotland.

After opening its first premises 
in summer 2015, it has grown to 
support a community of more than 
1,200 entrepreneurs, investors, 
developers, academics, students 
and corporate innovators. It is 
now based at Geovation’s Hub in 
Clerkenwell, London. Geovation 
is dedicated to supporting open 
innovation and collaboration using 
location and property data. The 
Land Registry is now also a partner. 
Location is at the heart of many of 
the most successful digital products 
and services. Land and property 
are the foundation of our national 
economy.

Community membership of 
Geovation is open to individuals 
working with location or property 
data and is free. Start-up 
membership is also free and open 
to new and early-stage businesses 
with up to two team members. SME 
membership is open to established 
and growing businesses with up to 
three team members for a fee. The 
Geovation Accelerator Programme, 
which is delivered and funded jointly 
by Ordnance Survey and HM Land 
Registry, supports start-ups with 
funding, data and office space and 
has produced a steady pipeline 
of success since its introduction 
in 2015. 84 start-ups have gone 
through the programme, creating 
more than 200 jobs and raising 

£23.3 million in investment funding. 
Over ten market sectors have been 
covered. 

ADvANTAGES fOr GEOTECH 
AND PrOPTECH STArT-uPS
The Accelerator Programme offers 
numerous advantages for GeoTech 
and PropTech start-ups. It puts 
people in touch with a network 
of mentors who are established 
entrepreneurs, industry leaders and 
advisors. A grant of £10,000 for 
six months, with the opportunity 
for another £10,000 afterwards, is 
available - along with 12 months’ 
free desk space at the hub. 
Programme members are given 
access to technical expertise, 
Ordnance Survey and HM Land 
Registry data, and open data 
sources. They also receive one-

to-one sessions and workshops 
covering finance, fundraising, 
business planning, legal and 
intellectual property, company law, 
and coaching on presentations and 
pitching. Geovation puts a strong 
emphasis on training start-ups to 
succeed, starting with the interview 
session and then ensuring that 
they have the right skills to run a 
business and market their product 
effectively. 

Alex Wrottesley, Head of Geovation, 
says: “We offer a founder-friendly 
environment, great mentors, 
high-quality workshop content 
and, almost uniquely, a dedicated 
software development team in 
house who work hand in hand 
with our companies to build and 
release their first products. This is 

??
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STArT-uP COMPANIES SuPPOrTED by  
THE GEOvATION ACCELErATOr  PrOGrAMME.
Digital-Field  Provides digital solutions for better land management to improve 

soil health, food production and reduce environmental impacts.
The Future Fox  Creates software for communities to transform their 

neighbourhood, and for planners to create better places, faster, 
with AI.

Watchkeeper International  Uses the latest geospatial technology, IoT systems and secure 
cloud services to provide clients with real-time monitoring and 
alerts for security incidents, natural disasters and supply chain 
disruptions. 

DronePrep  Uses location data to open up new low-level airspace access 
possibilities by connecting drone pilots to landowners to share 
and agree flight information. 

Winston  Is the digital concierge supporting the home of the future. 
Property-Markets  The people’s property investment marketplace.
RenKap.  An online marketplace working to alleviate the housing crisis by 

scaling the delivery of affordable homes
getGround   Makes transacting property in the UK buy-to-let market 

speedier and more cost effective.
Tonic Works   Provides innovative software and digital marketing services to 

law firms wanting to increase business opportunities and grow 
their client base.

Skyroom   Partners with major landlords to help them turn their disused 
rooftops into high-quality, low-cost, eco-friendly homes for key 
urban workers.

QFlow   Uses Internet of Things technology to help businesses 
manage their resources more sustainably on construction and 
development sites.

RunFriendly   Takes an Airbnb approach by helping people find run-friendly 
routes, people and places.

ONIGO   Will you escape from the park? Your team has 60 mins to uncover 
clues and crack cryptic puzzles to complete top secret missions.

ProxyAddress   Uses empty addresses to connect those facing homelessness 
with the support they need by creating a ‘proxy’ address that 
can be used to access services and provide identification 
regardless of location.

something very few accelerators can 
offer, and it means the businesses 
joining us can move faster and 
further than they otherwise would 
have been able to.”

The seven companies making up 
the 2019 accelerator intake were 
selected from over 100 applicants 
who went through a rigorous 
interview programme over two 
days.  Candidates were selected 
on the basis of clarity, credibility and 
coachability. The industry sectors 
addressed by the successful 

accelerator candidates are very wide 
and cover agriculture, planning, 
crisis management, drones, home 
security, construction and housing. 
The entrepreneurs starting these 
companies typically have experience 
in their sector, but not necessarily 
working with geospatial data nor with 
starting a successful company, and 
this is where Geovation is so valuable. 

I visited the Geovation Hub and the 
energy was palpable with people 
at their workstations, groups in 
deep conversation and a general 

sense of purposeful activity. One of 
the keys to success is creating a 
community which enables start-ups 
to interact with each other, with 
the expertise available at OS and 
Land Registry, with potential users 
of their products and with the wider 
geospatial community. This sense of 
community is very evident amongst 
the people whom I spoke to.

Gareth Whatmore came from a 
background of transport planning 
and his company will offer a service 
to drone operators which will allow 
them to find out who owns the 
land that they wish to fly over and 
whether there are any restrictions 
in place. His platform DronePrep 
uses property data from the Land 
Registry and information provided 
by landowners. Already the 
company has provided an essential 
key to planning a route to deliver 
medical supplies from Southampton 
to the Isle of Wight. Gareth says 
that he would never have been able 
to develop the platform and make 
the connection with potential users 
without the support from Geovation. 

Hugh Farquhar was a crisis 
manager for a major international 
bank and has developed a platform 
to provide information within 
seconds of the start of a crisis. 
Watchkeeper International draws 
together data on the assets and 
personnel of a company and adds 
location and local information to 
draw a real time picture of the 
impact of a crisis or disaster on 
anybody involved. One of the main 
benefits of Geovation to Hugh 
is making him ask the difficult 
questions which entrepreneurs 
don’t want to ask, and providing 
the support network to help answer 
them.

Droneprep and Watchkeeper 
International are part of the 
latest batch of companies in the 
accelerator programme. The 
previous group, now in their second 
six months at Geovation, are now 

busy refining their products and 
seeking investment.

The start-up companies working at 
Geovation are working on products 
which will address the issues and 
problems facing society. They 
demonstrate that geospatial data is 
key to solving many problems and 
helps companies and government 
understand the problems better 
through linking people and assets, 
particularly property, to location and 
by highlighting links and context 
through visualisation. The Geovation 
ecosystem is enabling people who 
see these connections to promote 
them to a wider audience.

GEOvATION rEADy TO 
ACCEPT APPLICATIONS TO ITS 
ACCELErATOr PrOGrAMME
Start-ups using location, land and 

Your Product Platform for 
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sense of purposeful activity. One of 
the keys to success is creating a 
community which enables start-ups 
to interact with each other, with 
the expertise available at OS and 
Land Registry, with potential users 
of their products and with the wider 
geospatial community. This sense of 
community is very evident amongst 
the people whom I spoke to.

Gareth Whatmore came from a 
background of transport planning 
and his company will offer a service 
to drone operators which will allow 
them to find out who owns the 
land that they wish to fly over and 
whether there are any restrictions 
in place. His platform DronePrep 
uses property data from the Land 
Registry and information provided 
by landowners. Already the 
company has provided an essential 
key to planning a route to deliver 
medical supplies from Southampton 
to the Isle of Wight. Gareth says 
that he would never have been able 
to develop the platform and make 
the connection with potential users 
without the support from Geovation. 

Hugh Farquhar was a crisis 
manager for a major international 
bank and has developed a platform 
to provide information within 
seconds of the start of a crisis. 
Watchkeeper International draws 
together data on the assets and 
personnel of a company and adds 
location and local information to 
draw a real time picture of the 
impact of a crisis or disaster on 
anybody involved. One of the main 
benefits of Geovation to Hugh 
is making him ask the difficult 
questions which entrepreneurs 
don’t want to ask, and providing 
the support network to help answer 
them.

Droneprep and Watchkeeper 
International are part of the 
latest batch of companies in the 
accelerator programme. The 
previous group, now in their second 
six months at Geovation, are now 

busy refining their products and 
seeking investment.

The start-up companies working at 
Geovation are working on products 
which will address the issues and 
problems facing society. They 
demonstrate that geospatial data is 
key to solving many problems and 
helps companies and government 
understand the problems better 
through linking people and assets, 
particularly property, to location and 
by highlighting links and context 
through visualisation. The Geovation 
ecosystem is enabling people who 
see these connections to promote 
them to a wider audience.

GEOvATION rEADy TO 
ACCEPT APPLICATIONS TO ITS 
ACCELErATOr PrOGrAMME
Start-ups using location, land and 

property data in their products and 
services can now apply to join the 
Geovation Accelerator. Fledgling 
firms using data produced through 
mapping and related technologies 
could be in line to receive expert 
business support and funding to 
help them flourish on the world 
stage.

Andrew Trigg, Chief Geospatial 
and Data officer, said: “Since our 
relationship with Geovation began 
in 2017, it’s been fantastic to see 
the ever-growing list of PropTech 
start-ups realise their potential 
with the help of the accelerator 
programme. To see, and support, 
the latest generation of innovators 
apply HMLR and OS data to real 
social and commercial challenges 
by such novel, and clever means 
is a real testament to the potential 

of our property data. We couldn’t 
be more excited to see the ideas 
and solutions presented in this 
next round of applications for the 
programme.”

Find out more about the Programme 
and apply at: https://bit.ly/2DqgIU0 
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REPORT by RICHARD GROOM AND IAN DOWMAN

GEO Business - Geospatial 
Technology Shaping The Future

GEO business is now firmly established in the geospatial 
calendar and for many people is the main occasion to catch 
up with friends, potential clients and developments in the 
commercial and academic world.

This year, the exhibition was 
accompanied by a free Strategic 
Conference, seminars and 
commercial workshops. Over 3000 
visitors visited GEO Business 2019 
at the Business Design Centre in 
London in May, an impressive 19% 
increase from the previous show; 56 
countries were represented.  This 
year the GeoDATA Forum joined 
the event and organized their own 
seminar programme.

THE ExHIbITION
As to be expected, the main 
equipment and software providers 
were present at the exhibition along 
with many smaller companies and 
organizations. There were  special 
zones which included education and 
start-up companies.

Around the exhibition, there was 
a general feeling that point clouds 
are close to staging a takeover, 
with scanning and total station 
technology continuing to merge at 
Trimble/KOREC and Topcon. At the 
same time, Leica’s RTC360 uses 
structure from motion to navigate 
between scan positions, which 
speeds up registration and has 
just received a firmware upgrade. 
Topcon introduced the GTL-1000, 
a total station with a scanner  and 
software designed to verify setting 
out and construction.
Riegl developed its bathycopter to 
survey profile lines across land and 
clear water a couple of years ago 
and is currently developing a scanner 
(VQ-840-G) to produce point clouds 
over land and riverbed environments 
with full waveform recording. This will 
be mounted on a large drone and is 
due to be released in the first quarter 
of 2020. SCCS were displaying 
Hydra-G, which is an interferometric 
radar, using the same principle 
as Differential InSAR, for real time 
monitoring of structures and  
slopes.

In gadget-sphere, the award for 
best name goes to KOREC for their 
‘virtual pole’ - it’s the equivalent of 
a tilted physical pole but intended 
for GIS data collection. Meanwhile, 
3D Technologies have developed 
Moasure, which is about the 
same size as a tape measure and 
measures distances, volumes and 
angles, using IMU technology.

Ordnance Survey demonstrated 
their programme to collect and 
better understand roadside assets 
in collaboration with Mobileye, a 
company specialising in computer 
vision and machine learning. 
They also featured  Astigan, their 
High Altitude Pseudo Satellite 
(HAPS) which, they claim, is 
going to change the face of Earth 
observation and the way we map 
our planet.

SEMINARS AND WORkSHOpS
There were seminar theatres 
dotted around the exhibition floor 
which hosted conference-style 
sessions around various themes 
and workshops from exhibitors. A 
sample of these are covered here. 
Mattieu Marsault, from Murphy, 
gave a fascinating workshop talk 
about a large multidisciplinary 
project in Manchester, including the 
mapping of a storm water culvert. 
It had been shown on maps as a 
straight line between manholes. The 
first stage was to research existing 
documents and the brains of ‘citizen 
archaeologists’. This enabled 
Murphy to find manhole access 
to the culvert either side of the 
development. They then carried out 
a CCTV survey to see what sort of 
condition the culvert was in, followed 
by a laser scan survey to determine 
its size, shape and alignment. The 
culvert was not straight and it was 
not of constant shape or size. In 
fact it was decidedly wiggly - even 
including an 80 degree bend. As a 
result of the project, the designers 
had to redesign the piling for their 
16-storey block.

A workshop, by Satsense, 
covered the use of radar data 

from the Sentinel-1 for detecting 
movement, using Differential InSAR. 
The data is free and the satellite 
has a return period of six days. 
The company has identified two 
particular application areas for their 
commercial service - infrastructure 
and property. For the former, the 
technology could be used to identify 
zones of subsidence on railway 
and road networks which will help 
with scheduling of remedial action. 
For property, it is not so important 
if a whole area subsides, because 
it is differential settlement which 
causes structural problems. They 
can identify where this takes place 
by comparing movement between 
neighbouring ‘reflectors’ in the 
image.

Peter Jones from Senceive gave the 
opening talk in the Instrumentation 
and Monitoring Seminar. He 
presented a potted history of 
instrumentation monitoring and 
a case study of the monitoring of 
a railway cutting to demonstrate 
the stage of development of the 
technology. Each node (sensor) 
can be programmed with a report 
interval. At these intervals, the 
sensors take readings which are 
then checked against a ‘baseline’ 
reading. Three trigger thresholds 
are then applied above and below 
the baseline. When a threshold 
is breached, the system triggers 
readings at all sensors and photos 
from all monitoring cameras, which 
are sent to nominated staff. It also 
triggers a change of report interval. 
In this way, it was possible to chart 
the progress of a potential land 
slippage which, in this case, ended 
up as an actual slippage on to 
the line. Although no action was 
taken to prevent the slippage, the 
system did detect it. This allowed 
time to close the line immediately, 
thus preventing the risk of a train 
derailment. If something happens 
between readings, the node can 
detect sudden movement, wake 
itself up and take a reading. General view of the exhibition.
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GEO Business - Geospatial 
Technology Shaping The Future

Ordnance Survey demonstrated 
their programme to collect and 
better understand roadside assets 
in collaboration with Mobileye, a 
company specialising in computer 
vision and machine learning. 
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High Altitude Pseudo Satellite 
(HAPS) which, they claim, is 
going to change the face of Earth 
observation and the way we map 
our planet.

SEMINARS AND WORkSHOpS
There were seminar theatres 
dotted around the exhibition floor 
which hosted conference-style 
sessions around various themes 
and workshops from exhibitors. A 
sample of these are covered here. 
Mattieu Marsault, from Murphy, 
gave a fascinating workshop talk 
about a large multidisciplinary 
project in Manchester, including the 
mapping of a storm water culvert. 
It had been shown on maps as a 
straight line between manholes. The 
first stage was to research existing 
documents and the brains of ‘citizen 
archaeologists’. This enabled 
Murphy to find manhole access 
to the culvert either side of the 
development. They then carried out 
a CCTV survey to see what sort of 
condition the culvert was in, followed 
by a laser scan survey to determine 
its size, shape and alignment. The 
culvert was not straight and it was 
not of constant shape or size. In 
fact it was decidedly wiggly - even 
including an 80 degree bend. As a 
result of the project, the designers 
had to redesign the piling for their 
16-storey block.

A workshop, by Satsense, 
covered the use of radar data 

from the Sentinel-1 for detecting 
movement, using Differential InSAR. 
The data is free and the satellite 
has a return period of six days. 
The company has identified two 
particular application areas for their 
commercial service - infrastructure 
and property. For the former, the 
technology could be used to identify 
zones of subsidence on railway 
and road networks which will help 
with scheduling of remedial action. 
For property, it is not so important 
if a whole area subsides, because 
it is differential settlement which 
causes structural problems. They 
can identify where this takes place 
by comparing movement between 
neighbouring ‘reflectors’ in the 
image.

Peter Jones from Senceive gave the 
opening talk in the Instrumentation 
and Monitoring Seminar. He 
presented a potted history of 
instrumentation monitoring and 
a case study of the monitoring of 
a railway cutting to demonstrate 
the stage of development of the 
technology. Each node (sensor) 
can be programmed with a report 
interval. At these intervals, the 
sensors take readings which are 
then checked against a ‘baseline’ 
reading. Three trigger thresholds 
are then applied above and below 
the baseline. When a threshold 
is breached, the system triggers 
readings at all sensors and photos 
from all monitoring cameras, which 
are sent to nominated staff. It also 
triggers a change of report interval. 
In this way, it was possible to chart 
the progress of a potential land 
slippage which, in this case, ended 
up as an actual slippage on to 
the line. Although no action was 
taken to prevent the slippage, the 
system did detect it. This allowed 
time to close the line immediately, 
thus preventing the risk of a train 
derailment. If something happens 
between readings, the node can 
detect sudden movement, wake 
itself up and take a reading.

Nick Boreham from Nottingham 
Scientific Ltd (NSL) gave a talk 
about low-cost GNSS monitoring, 
using a system called STICK. Their 
system can monitor movements 
at the 1 to 2 mm level in 3D. Two 
developments have made this 
option attractive. Firstly, thanks to 
the presence of GNSS chipsets in 
all smart phones, the cost of the 
hardware has reduced to the point 
where monitoring receivers now 
cost a tenth of geodetic receivers. 
Secondly, the arrival of Galileo 
and Beidou is improving satellite 
geometry and reducing the effect 
of multipath. To date, 60 STICK 
receivers have been installed in the 
UK. The system is typically offered 
as a service and NSL take care of 
the processing.

The session concluded with a talk 
on the use of imagery for change 
detection using spectral analysis, 
given by Jake Shermeyer from 
In-Q-Tel. He chose analysis of 
the national power supply on the 
island of Puerto Rico following 
Hurricane Maria and was able to 
show a strong correlation between 
the power supply as deduced 
from analysis of artificial light 
imaged at night and the power 

company’s records. Although it was 
interesting, it is debatable whether 
this presentation was in the correct 
session.

The seminar on BIM was chaired 
by Martin Penney who started by 
informing the participants that every 
Tesla car has a digital twin and that 
this was the future; BIM being an 
example of a digital twin. The idea 
that the concept of BIM is part of a 
much bigger picture was reiterated 
during the session. Anne Kemp 
gave the keynote in this seminar 
and noted HS2 and Crossrail which 
look at the whole life of the projects 
and are important in the context 
of UK infrastructure. Professionals 
from many different disciplines 
are involved. She stressed that 
innovation in technology is not 
enough, innovation in government is 
necessary to transform society.

Anne noted the importance of 
ISO 19650 as the framework and 
showed that the issue is the best 
use of data:  whole of life, intelligent 
use, to make better decisions.  

The seminar on insurance 
demonstrated the many areas where 
geospatial data can be used in the 
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 The VMX-2HA mobile mapping system on the Riegl stand.
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insurance industry.  A speaker from 
Global Surface Insurance showed 
how Earth observation, including 
drones and aerial imagery, can 
answer questions such as: How 
much damage was done?  Is anyone 
stealing my oil? Are my turbine 
blades damaged? Is fraud involved? 
Applications include agriculture, 
forestry, wildfires, storm damage, 
and subsidence. Data from different 
sources can be used to check and 
verify addresses which are used 
to estimate the risk of flooding 
or fire for underwriting purposes. 
Online searches may not be able to 
understand local nuances and near 
enough is not good enough.

Consulting Where introduced their 
new UK Location Market Survey 
which showed that consumer 
apps have provided the main 
growth area, but drivers have 
been  economic, social and 
political, including the  Geospatial 
Commission. The resurgent market 
in geomatics, particularly drones, 
has been important, and also 
the development of autonomous 
vehicles. The full survey will be 
published later this year.

STRATEGIC CONfERENCE
During  the conference and many 
of the seminar sessions, there 
was an emphasis on the power of 
geospatial data to transform society. 

Denise McKenzie, chairing the 
Strategic Conference, referred to 
the  Samaritan app in Seattle which 
reveals the story of homeless people 
and gives the opportunity to give 
towards critical needs and create 
lifelines of hope. This is based on 
location-based technology, stressing 
responsibility and partnership. 
In the BIM seminar, Anne Kemp 
stressed the value of BIM for the 
benefit of society, citing Sustainable 
Development Goals 9 and 11 and 
stating that the Grenfell tower 
disaster could have been avoided 
with a digital twin, emphasising the 
need for a national digital twin. She 
also referred to the  “golden thread”: 
geospatial data linking many civil 
and commercial activities. 

William Priest, CEO of the 
Geospatial Commission, listed the 
challenges facing society: public 
service delivery, the social and digital 
divide, environmental sustainability, 
economic growth and productivity. 
He stressed the need to use data 
to increase efficiency using Artificial 
Intelligence (AI), Machine Learning 
(ML) and robotics. The digital twin 
was mentioned many times and was 
the title of the second conference 
session.

SOCIAl
Winners of two new Geospatial 
Awards were announced during this 

year’s GeoBusiness dinner, held at 
the Emirates Stadium. 

The Geospatial Professional of 
the Year Award went to Dr Anne 
Kemp, Director BIM Strategy 
and Development at Atkins.  The 
award honours an individual who 
is recognised within the industry 
as someone who has made a 
significant contribution to the 
Geospatial profession. Dr Kemp has 
been working in the industry for 25 
years, and is chair of several BIM 
committees. 

The Geospatial Rising Star Award 
went to Ipsita Sinha, a research 
physician at Mahidol-Oxford Tropical 
Medicine Research Unit. The award 
celebrates an individual who is 
relatively new to the profession 
(5 years or less), but is already 
demonstrating an ability to become 
a future leader of the Geospatial 
profession. Her research interests 
include spatiotemporal modelling, GIS 
mapping, population movement with 
dynamic modelling of malaria spread, 
parasite genetics and evolution, with 
emphasis on artemisinin resistance 
and malaria elimination.  

CONCluSION
There is no doubt that GEO 
Business is popular, probably 
because it is the only all-embracing 
event for people using geospatial 
data and hence an opportunity 
to meet people, companies and 
organizations from all sectors of 
the community. The exhibition was 
large and enabled visitors to see the 
latest products and software. The 
conference and seminars exposed 
the latest thinking at the policy and 
strategic level. The themes can be 
summarised as data integration, 
point clouds processing, robotics 
and standards. The need for joined 
up thinking to motivate people 
who would benefit most was also 
stressed. A final thought from one of 
the speakers in the conference: “All 
data is too much data”. 

REPORT

 Anne Kemp and others at the GEO Business awards ceremony.
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