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This month’s cover shows the spectacular Northern Lights captured
above the Arctic Circle in Sweden. This edition includes a focus on that
country in the shape of an interview with Anders Sandin from Sweden’s
National Land Survey.
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We can do it!
Why aren’t all the technologies that the
geomatics sector is able to offer applied to
solve many of the world’s problems and hence
make it a better place? Why are there still
so few cadastral systems in place, resulting
in people being evicted from land they and
their families have lived on for hundreds of
years? Why is the European Union startled by
the hordes of refugees and seemingly lost for
answers, both at home and at the root of the
problem? Why are cities in many developing
countries still unappealing places to live when
tools are available to plan and build ‘smart’
cities so as to enhance citizens’ welfare and
well-being?
During a plenary session at Intergeo 2015 in
Stuttgart in September, Ola Rollén, CEO of
Hexagon, told the audience: “Policymakers are
the problem, not the industry.” His comments
were backed by Bryn Fosburgh from Trimble
and Chris Cappelli from Esri. Industry is not
the problem; lack of funding is. Of course,
we all know that securing funding has been
difficult over the past eight years because of
the ongoing economic crisis and it remains to
be seen when we will finally emerge from it,
but surely even then we will not immediately
start to increase spending – too many lessons
have been learned for that. But it is highly
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possible – and moreover necessary in times
of scarcity – to allocate the funding differently
and to spend it more efficiently. Based on
discussions both during and after Intergeo,
it is very clear that funding is the bottleneck
currently preventing geomatics technologies
from being put to work. However, it will not
be enough to simply ask for more money.
Company CEOs, members of academia and
also the boards of the learned societies in our
field will all have to prove that investment in
the deployment of geospatial technologies is
money well spent. I am convinced that new
and strong ties to the worlds outside of ‘geo’
– i.e. to urban planners, climate researchers,
health professionals, etc. – will be key in that
process.
At the GIM International Summit 2016 in
Amsterdam from 10-12 February 2016, we
will strive to link the questions I posed above to
the solutions that the geospatial industry has
to offer. At the Summit, high-profile speakers
from outside the geomatics world will take the
stage to explain their needs to key decisionmakers within the geo world. We hope this will
enable the latter to reach out to policymakers –
maybe even with the GIM Summit Declaration
in their hands – to say “This funding is needed
to help geomatics work for the betterment of
the globe and its citizens”. Instead of modestly
preaching to the choir, we need strong
ambition and forceful determination to step
beyond our borders and thrust ‘geo’ into the
heart of decision-making and policymaking.
Ultimately, echoing Ola Rollén, our message
for the world of policymakers is: “We can do
it!” (And now it’s your turn).
For more information, check the preliminary
programme of the GIM International Summit
enclosed with this issue of GIM International.
We hope to see you there!

Durk Haarsma, publishing director
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Copyright © 2015, Geomares Publishing,
The Netherlands
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INSIDER’S VIEW BY DAVID RHIND, RET. VICE-CHANCELLOR, THE CITY UNIVERSITY, UK

Data, Decision-makers and
Sustainability
No one wants to damage the environment.
But how can GI specialists help to protect it?
On 25 September 2015, the heads of state
attending the UN General Assembly agreed
on the successor programme to the
Millennium Goals. These were set in 2000
and, whilst far from being totally achieved,
have helped improve the lot of hundreds of
millions of people worldwide. Extreme poverty
(those living on less than USD1.25 per day),
for instance, has been reduced greatly except
in Sub-Saharan Africa. The 17 new
Sustainable Development Goals (SDGs) and
169 associated targets are intended to be
achieved by 2030; 15 of the SDGs need
geospatial data to measure progress.
Eleven days after the UN meeting, 600
experts gathered in Abu Dhabi for the Eye on
Earth Summit (www.eoesummit.org) to debate
how to make all this a reality. Three themes
dominated proceedings: data demand (by
decision-makers), data supply and enabling
conditions.
Many of the contributions related to satellite
imagery – a vital input. Planet Labs’ 100
shoebox-sized satellites can produce imagery
at 3 to 5m resolution for the whole world
every 24 hours, and low-cost submersible
drones for exploring the oceans are just
around the corner. But it was widely recognised that to nurture sustainability, data
relating to people, to institutions and to
financial and other systems and an understanding of different legal frameworks and
political systems were also needed. For
example, some privatised utility companies
are now hedging their financial exposure to
environmental oscillations such as those
caused by El Nino; this enables them to
minimise variability of revenues and smooth
dividend payments to shareholders. Reducing
costs and uncertainty benefit both businesses
and sustainability.
Some of the issues discussed were familiar
but intractable. Much data collection is
national yet the needs are multi-national
(such as monitoring the plume of caesium
137 emanating from Chernobyl). How do we
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David Rhind.
bring data collection by all nations up to the
necessary standards? What is data quality and
how can it be measured – especially when
data from multiple sources are mingled
together? Can we rely on continuing progress
of the open data movement and open
licensing to expand access to existing data?
Will additional funding be available?
The future will also not be a linear continuation of the present. Modelling will be much
more central than now, producing petabytes
of data, and private-sector bodies will produce
much data for commercial purposes, some of
which may be very useful for sustainability
monitoring. What are the implications of these
changes for the SDGs, and for governmental
and NGO data collectors?
The number of global or regional organisations active in this field is astonishing. Many
UN agencies are intimately involved: the UN
Statistics Commission, for example, is going to
produce a set of statistics by March 2016
which will measure progress against all the
goals and targets. But dozens, perhaps
hundreds, of other bodies are also involved.
So complex is the situation that a map of the
players and an attempt to minimise overlap
seems very desirable.
Readers of GIM International will be
reassured that much of what we do seems
certain to remain highly relevant to making
the human condition as sustainable as
possible – provided that we actively engage.
Global problems need global solutions and
the UN is the key delivery agent, but we can
all feed in to national and local sustainability
activities.

NEWS

Most shared during the last month
from www.gim-international.com
1. GIM International Interviews Ed Parsons - http://bit.ly/1PC2QmF
2. 5 Questions to... Vanessa Lawrence - http://bit.ly/1FWwkvM
3. The Art of Recording - http://bit.ly/1FWwwv1
4. Google Launches Project Sunroof - http://bit.ly/1PC3dhf
5. Pioneering Location with an Out-of-the-box Approach - http://bit.ly/1PC3OiO

GISTAM 2016 to
Be Held in Rome
The second edition of the GISTAM conference (2nd International
Conference on Geographical Information Systems Theory,
Applications and Management) organised by the Institute for
Systems and Technologies of Information, Control and
Communication (INSTICC) will take place from 28-29 April
2016 in Rome, Italy.
http://bit.ly/1VAWp5k

Hottest-ever Topographic
UAV Survey in Abu Dhabi
Desert
Skeye from The
Netherlands and Fugro
Maps recently
completed an aerial
topographic survey
using a fixed-wing UAV
in the desert south of
Abu Dhabi in the United
Arab Emirates. Fugro’s
client insisted on rapid
project execution
meaning that the survey
The survey consisted entirely of sand dunes.
was carried out in the
middle of summer. With
measured temperatures in the sun of up to 68 degrees Celsius, this
must be one of the hottest UAV surveys ever conducted.
http://bit.ly/1VAU2Q2

The Colosseum, Rome.

FIG Working Week 2016:
Recovery from Disaster
FIG is inviting surveying professionals to participate in the
upcoming FIG Work Week, to be held in Christchurch, New
Zealand, from 2-6 May 2016. The FIG Working Week is an
exciting week-long conference that brings together the international
community of surveying professionals. The conference will give
attendants an interesting mix of high-level plenary sessions,
content-driven technical sessions, attractive technical tours, a
dynamic exhibition and of course a great opportunity to visit New
Zealand with its stunning landscape and unique flora and fauna.
http://bit.ly/1FSjVsP

SETTOP M1
MONITORING
SOLUTION
Controls and manages sensor
data for monitoring: Total Station,
temperature sensor, tilt sensor,
video camera and GPS/GNSS.

www.settopsurvey.com

ANALYTIC
SOFTWARE

 WATCHDOG TIMER

 OS LINUX

 AUTO POWER (AUTOMATIC
BOOT)

 LOW CONSUMPTION

 TOTAL MANAGEMENT IN
DATA TRANSMISSION

 AUTOMATIC SENSOR
DETECTION

 AUTONOMOUS MONITORING

 HIBERNATION MODE

IST connect
 INTELLIGENT SETTOP
SERVICE: DOES NOT
REQUIRE STATIC IP

info@settopsurvey.com (+34) 93 700 44 66
No.2890
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Apple Acquires Mapsense

Sweden Excels in Public
Use of 3D in Smart City
Applications
The Swedish 3D industry has repeatedly innovated in public use of 3D
and in particular in external city planning applications, for which it has
received several international awards. Now, several Swedish cities are
once again involved in
projects which are
reinventing the use of 3D
city models in promoting
the city and public
participation.
http://bit.ly/1VAUtd3

Swedish 3D city model.

Capturing Reality
Forum Launches
Conference Programme
The Capturing Reality Forum (CRF) has launched a fast-paced,
informative and rewarding conference programme of nearly 50
groundbreaking papers to be presented by industry leaders
from across the globe. Formed by combining the best of SPAR
Europe and ELMF into a single event, the Capturing Reality
Forum focuses on the technologies of laser scanning, Lidar, 3D
data capture and modelling to bring inspiration and growth to
this rapidly developing industry. The Forum will take place at
the Salzburg Congress in Salzburg, Austria, from 23-25
November 2015.
http://bit.ly/1FSjFKe

Christoph Strecha
Honoured with
Carl Pulfrich 		
Award 2015
The Leica Geosystems Geospatial Solutions
Division has announced that the Carl
Pulfrich Award 2015 has been awarded to Dr Christoph Strecha.
By developing algorithms in the areas of feature detection and 3D
reconstructions using computer vision (CV) and UAV photogrammetry, Strecha has significantly influenced theory and practice
alike. The Carl Pulfrich Award is a prestigious accolade which
honours cutting-edge innovations and developments in geodesy,
photogrammetry and the Earth sciences.
Christoph Strecha.

http://bit.ly/1FSiXwI

Mapsense.
Apple is moving up a gear in the field of mapping and cartography. Following on
from its recent acquisition of GPS start-up Coherent Navigation, the technology
company has now paid USD25million to purchase Mapsense, a company
specialised in analysing and visualising location data. Mapsense’s platform and
developer tools help organisations to quickly process and analyse billions of
rows of location data in support of smart company-wide and locally targeted
business decisions.
http://bit.ly/1VAUIF4

Participants
Positive about
UAV-g 2015
International
Conference

UAV-g 2015 in Toronto.
The UAV-g 2015 International Conference of
Unmanned Aerial Vehicles in Geomatics, with
the theme ‘Small Unmanned Aerial Systems
(sUAS): A Disruptive Technology for
Geomatics’ was held at York University,
Toronto, Canada, from 30 August to 2
September 2015. It was the third event for the
UAV-g Conference series and the first in North
America. The conference was attended by
about 260 participants from 34 countries
including the York University student volunteers. It was hosted by the Lassonde School of
Engineering and supported by the Canadian
Institute of Geomatics (CIG) and ISPRS.
http://bit.ly/1VAUUnZ

RIEGL Seizes
Opportunity to
Unveil New
Products at
Intergeo
On the first day of Intergeo 2015, one
company in particular was keen to stand out
from the crowd. With a special UAV area at its
stand, live demo UAV flights in the outdoor
area and the unveiling of new, advanced
products, RIEGL attracted the attention of
Intergeo visitors and the geomatics media
alike. The highlight was the release of the
RIEGL VZ-400i 3D Laser Scanner: the
evolution of RIEGL’s VZ-400 ultra-versatile
terrestrial laser scanner.
http://bit.ly/1VAVnqb

Johannes Riegl launches the VZ-400i.
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Open Data Boosts Heating Grid
The Dutch Municipality of Zaanstad asked energy network operator Alliander to
help it investigate the opportunity for an innovative and open heating grid. The
municipality specifically requested that Alliander would not consider the
council’s wishes alone, but instead would use the interests of all stakeholders as
its starting point. Alliander knew from experience that such negotiations could
be a lengthy process so it decided to take a different approach in Zaanstad; it
enlisted the help of Tygron, a Delft-based start-up specialised in 3D software for
urban planning with 20 employees.
http://bit.ly/1FSh9DH

Tygron and Alliander
created a realistic
3D digital
environment.

Comprehensive
Geospatial
Workflows
Demonstrated
at Intergeo
At Intergeo 2015, Trimble demonstrated its comprehensive portfolio of
geospatial solutions. Trimble’s portfolio
of aerial imaging, mass and point data
capture, GIS mapping and terrestrial
imaging tools enables surveying,
engineering and mapping professionals to streamline operations and
make efficient decisions. The
company demonstrated ways to save
time, reduce costs and streamline
workflows by deploying intuitive and
accurate geospatial hardware and
software solutions. Highlights included
the new Trimble ZX5 multirotor and
UX5 HP fixed-wing UAS, the Trimble
MX7 mobile imaging system, new
versions of Trimble Business Center,
eCognition, Inpho UASMaster,
RealWorks and Trident software, and
application examples demonstrating
the integration of multi-sensor data.
http://bit.ly/1FSjoq

GNSS + Inertial
Precise Positioning and Orientation

THE TRIMBLE BD935-INS — A PRECISION
GNSS + INERTIAL MODULE DELIVERING
RTK AND ORIENTATION IN REAL TIME
The BD935-INS is a compact module that integrates
triple frequency GNSS and MEMS Inertial sensors to
provide precise real-time position and attitude.
60mm x 67mm

FOR HIGH-PERFORMANCE, PRECISE
POSITIONING IN A COMPACT,
MOBILE-READY DESIGN
•
•
•
•
•

336 Channels
GPS, GLONASS, Galileo and BeiDou
Integrated 3-D MEMS Sensors
100Hz RTK Position and Orientation
Also available in IP67 enclosure

The BD935-INS module features a high
accuracy GNSS receiver for precise
position and an integrated MEMS
inertial sensor package for 3-D orientation
to serve applications requiring position
and attitude. The GNSS + Inertial
combination delivers more stability
and robustness than GNSS alone.

Trimble GNSS OEM
InTech.trimble.com
No 2898

Trimble ZX5 multirotor.

© Copyright 2015, Trimble. All rights reserved. All other trademarks are the property of their respective owners.
TPC103 (10/15)
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Sign up now for the GIM
International Business Guide 2016!
FOR GEOMATICS
THE GLOBAL MAGAZINE
.COM
WWW.GIM-INTERNATIONAL

The GIM International Business
Guide is standard reference material
for geomatics professionals worldwide.
More than 30,000 members of the
GIM International community will
receive a copy (print or digital) of the
Business Guide.

BUSINESS GUIDE

2016
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MARKET REPORT.
PRODUCT REPORT.
COMPANIES.
EVENTS.
INTERVIEWS.

The GIM International Business Guide is the most extensive source
for professionals working in geomatics. It contains a series of
interviews with the key players and experts in the geomatics
industry, company classified listings, extensive product and market
reports, an events calendar and more. The printed edition will be
published as a deluxe geomatics industry catalogue, ensuring it will
be retained and consulted throughout the year.
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The Business Guide will be sent to readers of GIM International
along with the January 2016 issue of the magazine. The Business
Guide will further be distributed at key trade shows worldwide over
the course of the year. Signing up to advertise in the Business Guide
will give you maximum exposure for your company.

Advertising package
Regular package € 1,790
• ½-page full-colour print ad
• Classified listing in print edition (logo, company description,
contact details)
• Company profile in online directory at www.gim-international.com

Upgrade to a 1/1-page ad for € 500 extra
Prices are in EUR and excluding VAT if applicable. Pricing for premium
positions on request.
For more information about advertising options please contact:
Sybout Wijma, account manager sybout.wijma@geomares.nl.
With questions about editorial opportunities, feel free to contact
Wim van Wegen, editorial manager: wim.van.wegen@geomares.nl

Note to media buyers: GIM International takes pride in having a BPA-audited circulation.
Check www.buysafemedia.com to read why it’s a smart decision to promote your products
to a qualified and quantified market of geomatics professionals.

INTERNATIONAL

ENDPOINT BY MATHIAS LEMMENS, SENIOR EDITOR, GIM INTERNATIONAL

Social Justice
Microsoft’s UltraCam Osprey.

Oblique Aerial
Images to Upgrade
Mexican Maps
GeoAir, an aerial mapping company, took vertical
and oblique aerial images to upgrade maps for
15 municipalities in the State of Mexico, one of
the 31 states of Mexico. GeoAir used the Microsoft
UltraCam Osprey to take both required types of
images at once, which allowed the company to
halve costs and improve efficiency while obtaining
accurate, high-quality images for the Instituto de
Información e Investigación Geográfica,
Estadística y Catastral del Estado de México
(IGECEM).
http://bit.ly/1FSkmTT

Survey-grade 3D Point
Clouds without GNSS
for Efficient Rail
Maintenance
Leica Geosystems has released SiTrack:One, a highly accurate
rail track maintenance and refurbishment system incorporating
the Leica ScanStation P40 to generate 3D point clouds.
SiTrack:One ensures complete coverage of the entire rail infrastructure surface without the need to receive GNSS signals for
position information. With a mounting design, this total solution
for rail maintenance and refurbishment produces synchronised
engineering and survey-grade 3D point clouds for accurate
as-built drawings.
http://bit.ly/1FSk3IO

SiTrack:One.

“Let us strive to build a world of social justice
where all people can live and work in freedom,
dignity and equality,” Ban Ki-moon said in his
message for 2015 on the World Day of Social
Justice. What did the eighth secretary-general
of the United Nations mean by ‘social justice’?
His message for 2014 provides the answer:
“Circumstances such as where a person is
born, where they live or their gender and
ethnicity should never determine their income
or their opportunities for quality education,
basic healthcare, decent work, adequate
shelter, access to drinking water, political
participation or living free from threatened, or
actual, physical violence.” Discrimination, low
income, poor health, lack of personal and
professional development opportunities,
vulnerability and insecurity are among the
many faces of extreme poverty.
“The phenomenon of extreme poverty is not
new. Poverty was the natural lot of a large
section of the world’s population. It is
improbable that an accelerated rate of development will come about spontaneously. Before
the Industrial Revolution, production everywhere was predominantly based on agriculture
and crafts, and there was not much international division of labour. As industrial activity
spread, developed countries tended to concentrate on the production of capital goods. The
increasing gap in well-being between the
developed and the less-developed countries is
one of today’s most important global problems.
The world is in desperate need of policies.
Those policies must be based not only on a
wide range of interests and a long-term view of
the future, but also on a broad view of the
relative merits of various socio-economic
systems. Our aim must be to find the best
system without reference to preconceived

ideas. To choose, on doctrinaire grounds, a
sub-optimal system would be stupid. Some
activities are best carried out by public means
while others can best be handled by private
means. Incomes cannot all be equal, but
extreme inequality disrupts the team spirit in
society to such an extent as to be highly
dangerous, aside from being contrary to
humanitarian principles. The persistence of
poverty must be attributed partly to the
functioning of the socio-economic system itself.
A low capital stock implies a low level of
production, and so of income. But a low
income does not permit large savings, and
hence the capital stock cannot easily be
increased. Low incomes depress the level of
nutrition and do not permit sufficient medical
services to maintain good health. Ill health in
turn suppresses personal efforts in production
and may limit productivity. Low incomes do not
permit extensive educational facilities and, with
inadequate education, skill and productivity
levels will tend to remain low. Future socioeconomic policies should be based on the
interests of the world at large, which must be
stated in terms of certain well-defined aims.
These aims and the most important means to
be used should be specified by the United
Nations. The means consist of a number of
institutions and instruments, at various levels:
international, national and local. The degree of
centralisation and the types of political instruments to be used should be pragmatically
determined, so as to best serve the interests at
stake. Efficiency and solidarity should form the
cornerstones of international policy. Efficiency
means that an effort is made to determine the
best means of reaching clearly defined goals;
an efficient policy requires systematic
planning, partly at a world level. Solidarity
means an element of common responsibility
and a regard for the well-being of groups, as
contrasted to individual members.”
The above (rephrased) statements were
written over half a century ago. I selected them
from the book Shaping the World Economy –
Suggestions for an International Economic
Policy, published in 1962 by the Twentieth
Century Fund, New York. The principle author
was Dr Jan Tinbergen, a Dutch economist,
who was awarded the first Bank of Sweden
Prize in Economic Sciences in Memory of
Alfred Nobel in 1969. Over 50 years have
since passed. Have they all been in vain?
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Contributing to
New Solutions
When asked to rate their general satisfaction with life, there are only a handful of European countries where people are as happy as the Swedes, as comparative statistics show. And when the Swedes
are asked which government authority they trust the most, the National Land Survey (NLS) ranks
top, receiving twice as many points for its reputation than the average authority. What kind of an
extraordinary institution is this? Anders Sandin, member of the management board and geodata
director, stays modest and keeps his feet on the ground.
It’s perhaps going too far to say that your
organisation contributes directly to the high
satisfaction with life in Sweden, but the
National Land Survey does contribute to the
sustainable development of Swedish society
and its economic development, doesn’t it?
Indeed, that is our mission. We create
the conditions for building, owning,
selling and reselling real property and
developing the national infrastructure.
Central instruments are geographic and
real-property information. We map reality,
set the boundaries and keep track of who
owns what and what that real property is
worth. That the Swedes trust us the most
is a responsibility, and we don’t want to let
them down. We have to stay as effective and
efficient as possible so that all stakeholders
can see that our activities contribute to new
solutions. Although we have been mapping
Sweden since 1628, we want to be Sweden’s
most modern authority.

Is ‘modern’ the same as ‘open’?
It’s all about budget and culture. Currently,
5% of our data is open data. We started by
releasing nationwide map information on
scale 1:250,000 and a simplified elevation
model, based on laser scans, with 50m
resolution and 2m height accuracy. In
January we will do the same with the road
map data on scale 1:50,000 and the data
from SWEPOS, the networking service for
positioning with metre-level accuracy. All data
is downloadable in vector format and available
as an open API. Commercial use is permitted,
14 |
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providing National Land Survey (NLS) is
credited as the source.
We are in the feasibility phase of a new
project called ‘How to provide society with
property and land information’. It’s not yet
possible to release all our data as open data.
In the case of cadastral data, for instance,
the data is financed by users so we need
a political decision to change the financial
model from user-financed to governmentfinanced. The annual turnover in this area
is approx. USD31 million. Our total revenue
in all three divisions – Cadastral Services,
Land Registration and Geodata – is approx.
USD212.5 million with 70% from fees; the
rest is financed by governmental funds.
The free use of data is very strictly limited
by Swedish legislation to protect personal
integrity, so it is necessary to modernise
the legal framework. Then we can start
implementing apps which will enable
governmental organisations to use each
other’s data instead of keep having to ask
the customer for something which we – as
the authorities – already know, or having to
pay each other intergovernmental fees all the
time. We are part of a group of ten institutions
who are currently preparing the ground for
this culture change.

How complete are the cadastral databases?
For land parcels and buildings the
completeness is very close to 100%. There
are now 7.6 million buildings and 3,477,711

real properties, such as land parcels and
jointly owned property units, in the Cadastral
Register. We register the object data and the
ownership data.
Many more houses should be built, but the
building process in Sweden takes too much
time, partly because of us. For example,
when splitting a parcel a surveyor has to
determine the borders. The current wait for
new clients is a year. We have 550 surveyors,
but we cannot find enough new young
professionals. My personal hope is that we
can use immigrants who already have the
right training. We provide a lot of education
on other continents, so there should be some
possibilities.

In view of these down-to-earth problems, are
things like a 3D cadastre still far off?
Development of a 3D cadastre is not a priority
within NLS. One important obstacle is limited
access to competence in this field, plus we
need sustainable 3D data standards and
information structures and changes to our
databases. The current priority is to replace
the existing storage environment for the realproperty register. A smaller challenge is to
agree on common models for 2D cadastre in
combination with the 3D cadastre. But we are
an active research partner; the development
of tools for handling 3D data is judged to be
cost effective. It will reduce the visits to the
area or to buildings, thus reducing timeconsuming fieldwork and – in combination
with data from building information models
(BIMs) – shortening the property formation

BY FRÉDÉRIQUE COUMANS, CONTRIBUTING EDITOR, GIM INTERNATIONAL

Anders Sandin at the Swedish National Land Survey headquarters. (Photo: Jeroen van Berkel)
process. Together with the University of
Gävle, we’re developing methods based
on 3D landscape models and comparing
the results with today’s property formation
procedures. The work is being funded by
Sweden’s Innovation Agency.

Do you regard the relationship between BIM
and 3D cadastre as promising?
BIM is essentially an object-oriented
information model, a product where
information about all the elements of a
building is visualised as a 3D model which
is used by all the organisations involved
in constructing the building. The value of
integrating building design information
generated by all the contractors lies in
reducing the design costs by up to 30%,
preventing design faults by mismatch and
improving project documentation. But it is

also attractive to achieve a better interaction
between digital 3D information supplied
by building contractors and NLS – not for
the building process, but for the correct
registration and the ease with which
legal information connected to each part
of a multi-dimensional building can be
visualised.
The Swedish cadastral registration
procedures of 3D property don’t yet include
the use of standards (such as CityGML or
IFC) in the national real-property register,
which is limited to textual descriptions of 3D
property. The digital index map shows the
legal situation as a footprint on a map and the
different 3D rights attached to the building
are shown, but in a very rudimentary fashion.
Digital building plans are often supplied by
the building contractors and used during the
cadastral formation process to describe the
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SWEDISH NATIONAL LAND
SURVEY GETS A LITTLE
YOUNGER
The National Land Survey of Sweden
(Lantmäteriet), the third-largest
country of the European Union by area
(450,295km2) yet with a population of
less than 10 million, employs 1,950
people across 60 offices. In 2014, the
total revenue of NLS was USD212.5
million and its total profit was almost
USD4 million.
NLS employs more women (56%) than
men (44 %). The 190 management
roles are evenly distributed between
men (49%) and women (51%). Over
recent years, NLS has recruited a
large number of new employees,
mostly with a university degree, to
replace members of staff who were
retiring. Today, 68% of employees are
highly educated and the average age
of the workforce is 46.
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Lantmäteriet, the Swedish
National Land Survey.
different rights associated with 3D property.
However, these files are not stored digitally
by NLS when the 3D property is registered.
Cadastral surveys are sometimes done, but
not frequently. It’s therefore an important
challenge to extend the digital workflow and
to present the legal situation in a 3D cadastre.

Do you also want to optimise the workflows
concerning topographical data?
Yes, we are going to use satellite data for

six years and the north every 10 years. In
the near future, we’re aiming to have new
maps four times a year. Now, cartographers
generalise the small-scale maps interactively
from the large-scale map and that involves
a long process. But more and more users
prefer up-to-date maps over maps that
comply with all traditional cartographic
principles. A fully automated generalisation
workflow is the only way to produce products
on demand, such as the backdrop map at

WE CANNOT FIND ENOUGH NEW SURVEYORS;
I HOPE THAT WE CAN USE IMMIGRANTS WHO
ALREADY HAVE THE RIGHT TRAINING
data collection in several regions and we will
change our production process by adopting
fully automated generalisation. There are 440
people working in my division and this will
involve a large number of them. All workflows
in generalising the 1:50,000 map from
1:10,000 data will be evaluated rigorously.
It has already been done in the UK and The
Netherlands, and we’re sharing experiences
with the Dutch Cadastre in this field. We can
use their data model, and the agreement also
includes 3D.
We have a high interest in automated
generalisation, not only for traditional map
production but also to distribute multiscale, on-demand maps within web-based
environments. We normally have an update
cycle of two years for the most populated
areas. The middle of Sweden is done every

multiple scales for the national geoportal.
We also have to improve the reliability of our
maps in forest areas, which account for 53%
of our land use. In the case of forest fires, the
fire brigades cannot be sure that all small roads
which they could take are marked on the maps.
In urban areas there are quality problems too.
For example, the municipalities are responsible

for the large-scale mapping of their territories
and they all do it differently, plus too
many buildings are not connected
to the digital Address Register.
Organisations in the emergency
response sector, where time
is of the essence to save
lives and properties,
should be able to rely on
correct and consistent
spatial data. That’s why
we are coordinating a
project with the ‘blue
light’ stakeholders
to arrange a common
public-safety data warehouse
that is only open to them. It has
restricted access compared to the national
geodata portal.

Is the national geodata portal used much?
It’s growing. The national geodata discovery
service including metadata has an average
of approximately 250-300 visits a month,
ranging from private users such as banks
to all kinds of public users form Sweden
and abroad. We’re also coordinating the
implementation of the Inspire Directive in
Sweden. A national geoportal is an important
element within that European directive
for spatial data infrastructure. For the
institutional users, we’ve installed a simplified
model for co-operation including harmonised
conditions for the licensing of data: they can
get access to all data/services for an annual
fee. That access to an increased amount
of spatial data has opened organisations’
eyes to new possibilities. It often enhances
their efficiency, i.e. they can do analysis by
combining existing data instead of costly
fieldwork. In other words, Inspire is also
helping our services to be used more often
and more widely. That fits in with our strategic
objective of supporting the general public
and the business sector in their everyday
activities.

Anders Sandin

Anders Sandin BSc has over 15 years of experience in ICT and marketing management. For the last eight
years the emphasis in his work has been on change management and optimisation in ICT-driven
government agencies with a large customer base outside the public sector. Before moving into his current
position as geodata director at Lantmäteriet (Swedish National Land Survey), he was developing manager
with the Swedish Transport Authority. There, he was responsible for supervising the merger of the former
Swedish Road Administration and Swedish Rail Agency into the newly formed Swedish Transport
Administration and simultaneously substantially reducing costs.
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BY NIHAT ŞAHIN, BARANSEL İZMIRLI AND SINAN ÇOLAKOĞLU, TURKEY FEATURE

CADASTRE RENEWAL AND AUTOMATION PROJECT IN THE TURKISH REPUBLIC OF NORTH CYPRUS

Transition from
Paper to Digital
For centuries, land administration in North Cyprus – an area of 3,355km² – has been based on paper maps and
registers. Properties in the 246 villages/neighbourhoods are registered in 1.5 million paper records and on
paper maps. In 1998 an initiative was launched to transfer the paper-based system to a modern digital system.
The project progressed slowly. By 2009, only approximately 20,000 of the 550,000 parcels, i.e. less than 5%,
had been captured. To speed up the process, a project was started in 2013 to renew 129,962 parcels within
one year. To date, 61 villages amounting to 900km² have been completed. The authors describe the efforts
underlying the success so far and also identify deficiencies which require the authorities’ attention.
Land administration and maps on land use
and property boundaries were created for tax
purposes during the Ottoman reign (15701878) and during British rule (1878-1960)
using triangulation, chain and plane table.
The British established a cadastre between
1904 and 1960 based on the imperial
system, i.e. inches instead of centimetres.
The resulting land register (see Figure 1) is
difficult to access, partly because of naming
conventions in those days which could lead
to property belonging to the same person
being registered on different pages in the
land register. In 1983 the Surname Law was
introduced which prevented confusion of
registrations after that date. An additional
issue in the renewal process is that the old
Greek Cypriot villages did not keep registers,

so there are still some unregistered land
parcels. These parcels were only considered
within the project when demarcation and
measurement of neighbouring parcels
introduced conflicts between right-holders.

EXISTING MAPS
Only blueprint copies of maps are available
and most of them are in poor condition
(Figure 2). Most of the copies created after
1960 are not available. Parcel boundaries
cannot be reconstructed in the field because
no measurements or coordinates have been
stored and the copies of maps are sketches
rather than maps. They are used for urban
planning and development projects, but they
cannot properly support expropriation and
financial compensation. Added to this, North

Figure 1, Sample of the land registration book created during British rule.
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Cyprus has adopted the Turkish regime:
boundaries are determined by signs on land
and outlines on maps. If the two do not
match, the map outlines prevail. Moreover, if
rights are violated because changes appear in
the land registration without the right-holders’
permission or a court decision, the state is
responsible. This ‘fixed boundary’ approach
conflicts with the conventional system based
on the British ‘general boundary’ concept.
Several map copies of the same area are
in use which may have been modified
separately, resulting in differing outcomes.
As a consequence, the results of
interpretation and calculation may cause
conflicts among the right-holders, thus
requiring the renewal process of the relevant
parcels to be started all over again.

Figure 2, Cadastral paper map.
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Figure 4, Geodetic reference network including the 4 CORS (purple squares).
Figure 3, GNSS receiver mounted on one of 37 first-order
reference points.

(see Figure 3) and 68 ground control points
(GCPs) on ground stones were installed.
The accuracy of the planar coordinates
is 1.55cm and the height accuracy is
2.08cm. Because the CORS and the 105
first and second-order points refer to the
same reference system, no transformations
are needed. Figure 4 shows the reference
network.

FIELDWORK
Figure 5, Survey team measuring cadastral boundaries using a
total station.

TRAINING
Notwithstanding the dire state of registers
and maps, the renewal project must protect
and respect existing rights. This requires
that the personnel involved understand the
diverse technologies used and error sources
of the maps created in former days. Errors
may have been introduced due to stretching
and shrinkage of tapes, tape length counting
errors, the wrong type of tape, deviation of
alignment, slope, obstacles, reading and
writing mistakes and other outliers. Through
intensive training courses technicians
were brought up to the required level of
competence.

CORS
As a reliable and consistent geodetic
reference system was lacking, a new
network was developed consisting of four
Continuously Operating GNSS Reference
Stations (CORS). Four stations are sufficient
to cover the entire territory. The CORS
conduct the measurements in ITRF962005.0 and provide correction values to
users. The network is available 24/7 to all
public and private users. To increase fidelity
in the event that one or more CORS would
fail to operate, a back-up reference system
was introduced. Based on the four CORS,
37 first-order reference points on pillars
20 |
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Parcel boundaries were measured using
GNSS receivers, total stations (see Figure
5) and orthoimagery. Using a Z/I DMC
digital camera the territory was captured
from an altitude of 3,000m in the period
from May to October 2011. The good
weather conditions in that season resulted
in 99% of the imagery being cloud-free.
The DMC recorded the visible and the
near-infrared part of the electromagnetic
spectrum with a radiometric resolution of
12 bytes. As the pixel size was 12 microns,
the ground sampling distance (GSD) of
the imagery was 30cm. Using a digital
elevation model derived from overlapping
images, orthoimages were created on which
parcel boundaries could be delineated with
a precision of 1 to 1.5 pixels, i.e. 30cm
to 50cm. The digital orthoimages were
delivered to the users through web services,
paper sheets or other products (Figure 6).
The parcel boundaries were drawn on the
orthoimages manually and subsequently
digitised. Using stereoimages instead of
orthoimages would also have enabled the
coordinates of the parcel corners to be
acquired directly in digital format. This
would not only have been a faster process
but would also have given a higher-quality
result. The authors therefore regard this as a
deficiency. The fieldwork was conducted by
15 teams, each consisting of four members,
using 25 dual-frequency GNSS receivers
and 15 total stations. For transportation,

Figure 6, Fieldwork using orthoimagery.
around 20 all-terrain vehicles were deployed.
The Turkish government supported the
teams by providing one general coordinator,
three engineers and 25 technicians, while
the contractor supported the project through
three project managers, one site manager,
10 engineers and 20 technicians.

RESULTS
Figure 7 shows a diagram of the workflow.
By scanning the registers page by page,
a digital raster dataset was created and
indexed. An alpha-numeric dataset was
derived from the scanned pages manually.
In total 1,471 maps and 434 land register
notebooks had to be renewed, resulting in
521 scale 1:1,000 maps, 686 scale 1:2,000
maps and 1,337 digital land register books
(Figures 8 and 9). During validation, the
quality of the delineations of 18,000 parcels
and/or the calculation of the areas appeared
to be insufficient so they were re-calculated.
The new registers and maps replaced the
legal validity of the old maps 60 days after
the release of the renewed recordings to
the public, during which time right-holders

FEATURE

were invited to check the recordings of
their rights and interests. Around 15,000
parcels had to be re-done because the rightholders expressed objections. As the public
showed little interest in the project, a media
offensive and briefings to municipalities,
legislators and representatives of the
ministry were introduced aimed at
increasing awareness and understanding
of the benefits.

ROOM FOR IMPROVEMENT

Figure 7, Outline of the cadastral renewal
workflow (Courtesy: M. Lemmens).

The project emphasised the recording of
boundaries, rights and right-holders in digital
form. However, the land registers and maps
are printed and the paper versions are used by
the officers in the cadastral offices and
disseminated to municipalities, licensed
agencies and other users. It would of course
be more efficient and effective to use software
to query the databases and to disseminate the
information to users via secured web services.

To maintain their value, the records and maps
have to be updated whenever property rights
change hands and, if applicable, parcel
boundaries change. The latter is possible using
GIS software, but no software has yet been
developed to explore the registry of deeds. The
authorities have been informed about the
significance of optimising the use of the digital
storage by applying advanced software
technologies.
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Figure 8, Sample of the new land registration book.

Figure 9, Part of the renewed cadastral map on which the owner’s name is shown.
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CAPTURING LEVEES, RIPARIAN BOUNDARIES AND RAILWAYS

Lidar Scanning by
Helicopter in the USA
In recent years, use of unmanned aerial systems (UASs) has soared as a means for capturing
geodata by images and Lidar. However, this does not mean that proven platforms, such as helicopters, have become obsolete. For various applications, Lidar scanning from manned choppers is
versatile, quick, cost-effective and free of legal encumbrances. The authors elaborate on its
effectiveness for 3D modelling of levees, riparian boundaries and railways.
Choppers are used ubiquitously to monitor
rush-hour traffic and for search and rescue
operations. Equipped with Lidar for collecting
point clouds, they outperform mobile
mapping by car and UAS in various settings.
Choppers can access areas which cars
cannot. Heavy winds and severe weather
prevent most UASs from taking flight, as can
legal restrictions. Helicopters can be flown
legally anywhere in the USA, enjoy a wide
community of pilots, and are quite affordable.
Compared to a light fixed-wing aircraft they
are more economical plus they can hover
over an area of interest and capture data from
different angles, which for a fixed-wing is
almost impossible due to the fixed, directional
flight path. Table 1 shows the main features
of the Robinson R44 and MD 500 choppers
used by the authors for Lidar geodata
acquisition.

LIDAR SYSTEMS

Laser scanner mounted on the nose of a helicopter.

Robinson R44
Max. payload [kg]

340

664

Max. stay in air [h]

>3

>3

Max. speed [km/h]

200

282

Max. height above ground [m]

4,300

4,875

Propulsion

GAS 100LL

GAS 100LL

Rotor diameter [m]

10.1

8.03

Height

3.3

2.48

Table 1, Main helicopter features.
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MD 500

Lidar is used to detect and measure the
distances to surfaces by means of laser
beams. Most airborne Lidar sensors use
single beam to bridge the ranges from the
aircraft flying at high altitude and the terrain.
While the data yielded by these systems is
quite good, the expense can be prohibitive.
For mobile mapping Velodyne offers two
360-degree scanning systems: the HDL-32E
featuring 32 beams/channels with 700,000
points per second, and the newer, smaller
VLP-16 Lidar Puck featuring 16 beams/
channels with 300,000 points per second.
The lasers are similar in terms of the other
main features: the wavelength is 905nm,
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pulse length is smaller than 10ns, two echoes
per pulse are recorded, the maximum range
is 75m, and the intensity of the return is
recorded with 8 bits. Both use NovAtel
STIM as GNSS/INS system, APM as mission
planning software and ScanLook as postprocessing software.

LEVEES
Levees are captured with either airborne
Lidar or by ground survey. Aerial mapping
enables large areas to be captured in one
go but the level of detail may be too low.
Ground surveys involve much equipment
and personnel who may be confronted with
unstable terrain and other dangers as well
as obstacles like fences and walls. Although
time-intensive, the measurements are very
accurate at the few points where data is
collected. However, there may be a need to
revisit areas where no data was captured.
During two days, two crews surveyed just
1.5km of the winding levee which has a
length of 24km. Mounting the ScanLook
Snoopy took under 30 minutes with nothing
more than a screwdriver – specialised clamps
similar to a vice grip could reduce the time
needed. The levees were captured at a speed

Chopper being manoeuvred to the runway.

Dense point cloud of raw data (elevation colour-coded).
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of 30 to 80km/h with up to 90-degree turns
and vertical movements to avoid collision
with tall utility structures. Capturing at low
water level ensured coverage of the actual
water basin, but there was still considerable
vegetation with tall grass and brush. Crosssections and points on roadways and bridges
were used as ground control points (GCPs).
The nature of laser spread allowed the
capture of abundant points to create a bareearth digital elevation model (DEM) with a
height accuracy of a few centimetres, which
was used in a hydraulic study.

These environments are generally hostile to
human passage. Using swamp buggies or
boats, or going on foot, is intrusive plus it
would take weeks and is thus expensive. The
ScanLook Snoopy, mounted on a Robinson
R44, captured an area of 3 x 2.7km2 of
shallow water interspersed by land masses
along parallel lines with 50% overlap. At an
altitude of 60m and a speed of between 55
and 65km/h the area was covered in one
hour. GCPs were used on hard surfaces
around the area and along walkable trails.
The legal contour line was generated from
the bare-earth DEM.

RIPARIAN BOUNDARIES
In swamps and lowlands and along
rivers, lakes and other water bodies,
property boundaries are often defined by
a contour line. Localisation of the contour
line is necessary for maintenance of the
shoreline, to provide public access to areas
otherwise impassable or to identify possible
encroachment by adjacent owners that
would hinder or endanger the general public.

RAILWAYS
Railway lines and rights of way are usually
scanned from a railway wagon or a hyrail
(hybrid vehicle/railway wagon). Rail travel
is subject to exacting government safety
regulations which hampers a smooth
workflow; it can take hours to capture a few
kilometres. Scanning from the air avoids such
holdups and enables the capture of ditches

and areas behind fences, buildings and other
difficult areas. The duration of the survey can
easily be predicted as it is determined by the
length of the railway line, number of strips
and speed of the helicopter.
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Jeff Fagerman, PLS, has a surveying degree
and a graduate degree in photogrammetry.
After leaving Intergraph in 1999 he founded
LiDARUSA (Fagerman Technologies) in Somerville,
Alabama, USA. He is CEO and owner.
jeff@lidarusa.com

WOLFGANG JUCHMANN
Wolfgang Juchmann earned his PhD in laser
spectroscopy of combustion flames and
thin-film deposition plasmas from the
University of Heidelberg, Germany. He is director of sales
& marketing for Velodyne’s Lidar Division in Morgan Hill,
California, USA.
wjuchmann@velodyne.com

No 2897

OCTOBER 2015 |

INTERNATIONAL | 25

USING GEOSPATIAL ACOUSTICS TO ANALYSE THE FLIGHT PATHS OF BATS IN FRANCE

Tracking Bat Movements
Bats are useful animals in our ecosystem and are protected by certain EU directives. Man-made
objects such as roads, railways and wind turbines may obstruct their natural flight paths. It is
possible to analyse these flight paths by recording the ultrasounds emitted by bats. Using multiple
microphones, the time difference in signal arrival can be used to reconstruct a bat’s 3D position.
As this is a common positioning technique in the geospatial world, GIS tools have been used to
implement bat tracking in a project in France.

Bats are among many creatures that are
affected when man-made objects, such as
roads, bridges or wind turbines, cut across
their usual flight paths. Although bats exhibit
a tendency to avoid vehicles on heavily
trafficked roads, a large number of bats
nevertheless perish as road kill. When bats
avoid flying across roads, populations may
become isolated and start diminishing. In
addition, a significant number of bats are
cut down by the blades of wind turbines
or suffer internal injuries due to the rapid
changes in air pressure around the blades.
Trajectory analysis of bats therefore plays
an important part in designing large-scale
infrastructure responsibly.

PROTECTION
The conservation of bats makes both
ecological and economic sense. The
creatures feed on insects, which according to
recent research saves an estimated USD3.7
billion a year in the USA alone thanks to the
reduced reliance on expensive pesticides.
This saving does not include the further
economic and ecological benefits of not
having the excess pesticides leach out into
the ecosystem. Bats also play a significant
role as plant pollinators. In Europe, bats are
protected under the EU Habitats and Species
Directive which classifies them as being in
need of strict protection. Certain species are
further protected by the designation of special

areas for conservation. In the case of road
and rail construction, this protection usually
boils down to some form of a bat bridge or
gantry made of wires, a more robust green
bridge or an underpass (Figure 1). So far,
insufficient quantitative research has been
conducted into how often such methods are
used and which method bats prefer.

BAT BRIDGES
In France, several areas are known to
be along the flight paths of at least six
well-known species of bats, including the
Common Pipistrelle and the declining Greater
Horseshoe bat. Bat bridges were therefore
designed on the A406, south of the city of
Mâcon, and on the A65 linking Langon to
Pau. Additionally a bat bridge was designed
for a railway line near Lyon. In order to test
the efficiency of these bat bridges, it was
necessary to track the movements of bats in
these areas.

VISUAL IDENTIFICATION

Figure 1, A bat bridge over the A65 in France. (Photo: Hippolyte Pouchelle)
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Currently, bat movements are tracked either
visually by expert bat ecologists in the field
or using bat recorders. However, both these
methods have limitations. Visual identification
of bats in near darkness is prone to errors.
It is also a challenge to describe the actual
flight paths of bats, which can often
necessitate a fair amount of interpretation
and assumptions. Most bat recorders register
the presence of certain bats depending on
how the devices are located. However, such
devices cannot track the actual flight paths
taken by the bats and do not indicate whether
a bridge or gantry is successful in guiding the
bats along the desired path.

BY VIVIAN RAIBORDE, FRÉDÉRIC JEHAN AND HIPPOLYTE POUCHELLE
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Figure 2, Bat3Data set-up in the field.

ACOUSTICS
In order to improve the tracking of bats, a team
of ecologists and geospatial specialists at Egis
teamed up with acoustic engineers at Cyberio
to design Bat3Data, a non-intrusive monitoring
system that uses a bat’s own echolocation
calls to locate its position and track its
movements in 3D. Bats emit ultrasounds for
echolocation that are constant frequency (CF),
frequency modulated (FM) or a combination
of both CF and FM. These calls are unique
for a given species of bat, and individuals
within a species can also be distinguished
through variations in their calls. In a test, field
ecologists arranged an array of four highsensitivity ultrasound 3D microphones and
placed them at a location near the designated
corridor, along established flight paths and
close to roosts (Figure 2). With the help of a

field computer, the bat calls registered by the
microphones were stored in uncompressed
audio files (Figure 3). The duration of each
recording was around 3 hours; this was limited
only by the available battery pack in the field.
The range of the system depends on the

were subject to a process in which the
spectrograms were analysed of only those
recordings free from additional noise. The
resulting sound bites were run through an
internally developed bat-call detection and
identification algorithm which enables the

CALLS ARE UNIQUE FOR A GIVEN SPECIES OF BAT,
AND INDIVIDUALS WITHIN A SPECIES CAN ALSO BE
DISTINGUISHED THROUGH VARIATIONS IN THEIR CALLS
species of bat being tracked. Pipistrellus and
Myotis species can be detected within a range
of 20-40 metres, while the species of Noctula,
Eptesicus and suchlike can be sensed at
up to 100 metres. Later, the recordings

operator to distinguish the species. Due
to the arrangement of the microphones,
the time a bat call takes to arrive at each
of the microphones is unique. Using this
difference, the software triangulates the

Figure 3, Acoustic
signatures of bat calls
recorded.
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Figure 4, Bat trajectories modelled in a 3D environment.
location of the animal at that moment in
three dimensions. A GIS system made
with a combination of the GDAL translator
library and scripts running in GNU Octave is
used to convert these 3D locations into an
actual flight path with the help of the time
signatures of each call.

ANALYSIS
The resulting flight paths were overlaid
onto a 3D model of the environment that
included the infrastructure along with the
surrounding terrain (Figure 4). The results

the species populations in the area. It can
also be adapted to study the movements
of bats around wind turbines, which may
help researchers to develop mitigation
systems that will reduce the number of
bats killed or injured by these vital sources
of sustainable energy. In effect, through
flight-path tracking, the system opens up a
new dimension in studying bat behaviour at
a species level and the interactions that may
be present between various species.
The use of a 3D simulation engine can also
serve as an important visual communication

THE USE OF A 3D SIMULATION ENGINE CAN ALSO SERVE
AS AN IMPORTANT VISUAL COMMUNICATION TOOL
were also integrated into a 3D simulation
engine which allows one to walk about the
gantry or underpass in 3D and visually
track and confirm bat flight paths. This
helps the ecologist to gauge whether the
corridor is successful or not. The data also
provides a visual representation of which
bat species have a preference for aboveground crossings and which ones prefer
underpasses.

CONCLUDING REMARKS
The developed solution aids in assuring a
higher level of ecological invisibility of large
infrastructure like roads, railway lines and
bridges. It enables the results of a field test
to be used to evolve designs of gantries
and underpasses that are more suited to

tool for stakeholders and the public during
mandated public enquiry meetings. The
system, which recently won an innovation
award in the Biodiversity and Companies

FURTHER READING
- Voigt C, Lehnert L, Petersons G, Adorf F,
Bach L (2015): Wildlife and renewable
energy: German politics cross migratory
bats. European Journal of Wildlife
Research. [DOI: 10.1007/s10344-0150903-y]
- Boyles J, Cryan P, McCracken G, Kunz T
(2011): Economic Importance of Bats in
Agriculture. Science. 1 April 2011: 41-42.
[DOI:10.1126/science.1201366]

category by the French Ministry of Ecology,
Sustainable Development and Energy, offers
an innovative monitoring opportunity that
can help engineers to better design and
fine-tune corridors that are more efficient in
guaranteeing the safe passage of bats.
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GROWING NETWORK OF LINKED GEODATABASES

State Land Service:
Pillar under Latvia’s
E-government
After the decline of the Soviet period, Latvia regained its independence and reformed the ownership situation in the country. Over a period of less than 25 years, the public and private land parcels and buildings
were recorded in the cadastre information system of the State Land Service (SLS). SLS maintains other
highly valued databases and is responsible for a growing part of the national spatial data infrastructure and
Latvian e-government.
The cadastre in Latvia began in 1992 with
the land reform that was crucial after Latvia
regained independence and simultaneously
transformed into a market economy. In 1993,
the country started the restitution of property
rights on land and it became possible for
persons and legal entities to purchase land
parcels. In 2006 surveying reached its
highest point and around 45,000 land parcels
were entered into the cadastre by surveyors
employed by the State Land Service (SLS)
and the private sector. After 2006 the volume
reduced and SLS transferred the land survey
activities to the private sector, keeping only
building surveys as an in-house task. SLS now
employs 103 surveying staff, including 15
quality controllers and 5 process managers.
On a contract basis the institution collaborates
with 214 private companies which employ
certified surveyors.
At present SLS has 100% coverage of land
parcels and 94% of buildings are in the
cadastral information system, which can be
explained by a lot of new building activity being
in progress. As of 1 January 2015 the number
of land parcels in Latvia was 1,006,698 and
the number of buildings stood at 1,425,711.

E-GOVERNMENT
E lita Baklane-Ansberga: “Security is the main benefit of dual
cadastre registration.” (Photo: Jeroen van Berkel)

The tasks of SLS are an important pillar
of Latvian e-government. Today, the real

property cadastre is one of the most important
information systems in the country. SLS
maintains the textual and spatial object
data, thus creating a register of the physical
characteristics of real property or the objects
that form it. Based on this information, the
Land Register organisation, which is also
part of the Ministry of Justice, registers the
ownership.
SLS can link the cadastre with the textual and
graphical information accumulated in the State
Address Register, which SLS also maintains.
“This register – comprising address data and
administrative borders – is the second-mostrequested dataset used in the e-government in
our country. All the information systems form a
growing network to make Latvia’s government
more efficient and effective to support our
economy,” states Elita Baklane-Ansberga,
director general of SLS. SLS also updates
the Real Property Market Database, which
is crucial for mass valuation of real property.
The aim is to generate cadastral values that
correspond to the real-time situation in the
real-estate market; a lot of effort is put into a
fair appraisal. Furthermore, the organisation
maintains the central database of highresolution topographic information at scale
1:500 of all state territory. Last but not least,
SLS has been responsible for implementing
the national land reform right from the start.
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In 2016, here in Riga and elsewhere throughout Latvia, it will be possible to arrange a building or demolition permit, including ownership registration and
cadastral surveying, with one visit to the town hall. (Photo: Jeroen van Berkel)
The renewal of property ownership and the
privatisation of housing properties is now
finalised and the government has assigned
SLS to take control of land consolidation.
SLS has an annual budget of EUR13 million.
With its headquarters in Riga, 5 regional
offices and 28 customer service centres
around the country, the organisation
employs a total of 735 people. 75% of
employees are highly educated. 65% of
the management positions are held by
women, including the director general, who
comments: “All state institutions in Latvia are
led by women. After the Second World War
there were not many men left and, to have
a big enough labour force, the Communist
Party emphasised that women and men
can do the same jobs. So in the old Soviet
block, managerial posts are not bound to
gender. More importantly: in government
institutions one has to have an extraordinary
amount of patience; men generally run out
of patience sooner and move into the private
sector. That’s also very tempting because
the salaries are 200-300% higher. This kind
of job in the public sector is for people who
can afford it and who believe that work’s not
all about the money. And I love this cadastral
work.”

DATA AVAILABLE FOR (RE)USE
Any data from the SLS information systems
is available to the public sector for reuse,
free of charge. For the private sector all data
is available for reuse, but fees are applied
and there are some restrictions according to
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privacy protection or public safety. Citizens
and other interested parties can access
viewing services for basic cadastral data
and address data free of charge through the
public section of a data distribution portal
or mobile app kadastrs.lv, or they can apply
for chargeable data without contractual
obligations.
More than one third of SLS’s revenue has
to come from the sale of data and services.
Elita Baklane-Ansberga: “Many private
companies put pressure on us to give away
the data for free. But how do we finance
that? Should the registration fees the citizens
pay finance the free data issue? I don’t think
that is fair and I don’t expect the government
to change its priorities. Education, health
care and defence are more beneficial to the

Latvian society at this moment. Russia’s
export sanctions in reaction to the European
sanctions are costing our economy a lot of
money. The state is also allocating more
money to defence, because of the tension at
the Russian border. That has a large impact
on the state’s budget planning and therefore
also on ours.”

OWNERSHIP DATA
SLS is responsible for the object data
and Land Register is responsible for the
ownership data, but there is no data
consistency problem. The objects forming
the real property have to be entered in
the cadastral information system before
Land Register can issue a decision
about ownership using the SLS data.

FACTS AND FIGURES
The Republic of Latvia, situated on the Baltic Sea in north-eastern Europe, was founded in
1918. After 50 years of Nazi and Soviet occupation, Latvia declared the restoration of
independence in 1990. It has been a member of the EU and NATO for the past 10 years.
The country joined the eurozone in 2014. Latvia comprises a total area of 64,589 km2 and
is home to nearly 2 million people. The capital city is Riga. In 2014 the annual GDP growth
was 4%. International credit rating: A-. Unemployment is down to 7.2%. Public debt to
GDP ratio: 39%.
Ms Baklane-Ansberga has been director general of the State Land Service since 2010. Prior
to that, she was chair of the board at a state-owned surveying company. Ms BaklaneAnsberga has previously been a board member of the Latvian Surveyor Association and
Latvia’s representative on the Council of European Geodetic Surveyors. Until recently, she
was member of the management board of EuroGeographics and president of the Permanent
Committee on Cadastre in the European Union. She holds an MSc in International Economics
and an MSc in Management Theory.

REPORT

Another organisation is the Latvian
Geospatial Information Agency (LGIA) under
the Ministry of Defence. LGIA is responsible
for realising the national policy in the field
of geodesy, cartography and geospatial
information. That includes monitoring and
coordination of the geodetic reference
system, maintaining the National Geodetic

Network Database, administration of the
GPS base stations, surveying of the state
border and maintaining the geospatial basic
data. LGIA obtains orthophoto data and
processes it for further use within the scale
ranges of 1:50,000 to 1:2,000.
The existence of these three geoorganisations alongside one another is
not regarded as a serious managerial
handicap. “It’s a political decision. Of
course coordination would be better within
one organisation, but with modern ICT
most of the operational problems can be
diminished,” states Ms Baklane-Ansberga.

DYNAMICS
In the near future SLS wants to move from
a static to a dynamic cadastre, which will
bring more insight into transactions and will
be highly up to date. By aligning data from
different governmental information systems,
it will be possible to generate new data
necessary for the cadastre. In addition, the
introduction of a data declaration system
and further development of remote sensing
data acquisition will encourage this shift.

Furthermore, new legislation is needed,
including a new Cadastre Law. Ms BaklaneAnsberga explains: “the cadastral data
update largely depends on the property
owners. They initiate it and pay for data
updates. As a result, owners are not always
eager to fulfil this duty.”
Secondly, SLS has adopted the principle of
integrated service packages as leading for
its customer services and delivery options.
At present it is working on exchanging
data with the new construction information
system which is maintained by the Ministry
of Economics. If Latvian citizens want to
build a house or an office, they can make
all the necessary arrangements at the town
hall, including registration and surveying.
The system triggers the necessary actions
within all the governmental parties involved
at the relevant moment in time. The same
will be done for demolition permits in 2016.
“I look for efficiency opportunities within
my institution that will benefit the whole of
society,” the director adds, illustrating the
mindset within SLS.
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This system of dual cadastre registration
has both benefits and disadvantages.
Ms Baklane-Ansberga agrees with those
professionals, property owners and foreign
investors who consider security the main
benefit. “Mistakes come to light earlier
because of the automated consistency
checks between the systems of both
institutions, so ownership rights are better
guaranteed. Disadvantages include the
longer and more time-consuming process of
ownership registration as well as the higher
management costs. But as the information
systems of both institutions exchange data,
customers need only communicate with one
institution instead of both in procedures like
splitting or unifying parcels.”
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BY PROF JIDE KUFONIYI, OBAFEMI AWOLOWO UNIVERSITY, NIGERIA

Systematic Land Titling and Registration:
Methods for Boundary Demarcation and
Survey in Poorly Mapped Nations
The importance of mapping for national and
global management of resources and the
environment as well as for sustainable development has been universally acknowledged.
However, many developing nations are still
poorly mapped according to past and recent
studies. It is universally acknowledged that
land administration systems (LASs) need to
undergo modernisation, but which methods
should be used for boundary demarcation
and survey in such countries?

land relationships are not documented and
are outside the formal land administration
domain. Intuitively, the percentage is arguably
higher in poorly mapped nations. For
example, in the 130 years since formal land
registration began in Nigeria in 1883, no more
than 3% of the land in the whole country has
been registered, according to a report of
Nigeria’s Presidential Technical Committee on
Land Reform.

MODERNISATION
Using Africa as an example, the global status
of topographic mapping as published in
1990 (see UN publication World
Cartography, Volume XIX) indicated 41.4%
topographic map coverage of the region with
only a 2.2% update rate. The results of
another 2007 catalogue of available fundamental geospatial datasets at national and
regional levels in Africa confirmed the fact
that Africa is poorly mapped; although a lot of
the data was available in part, much of it was
out of date and/or inaccurate (see ‘Current
Status of Mapping in Africa’ by Derek Clarke
at repository.uneca.org). Furthermore, results
of the 2012-2013 UN study on ‘Status of
Mapping in the World’ (unstats.un.org)
confirmed that the majority of available
topographic maps are out of date (some being
more than 50 years old) while the national
cadastral coverage is generally poor.
On the other hand, the importance of appropriate land administration (LA) for achieving
sustainable development goals has been
recognised by many national and global
development initiatives because land is a
cross-cutting fundamental resource. It has
also been acknowledged that countries with a
proper system of land registration thrive in
business compared with countries with a less
efficient registration system. Therefore, it is
little wonder that the cadastral dataset is one
of the fundamental datasets of the national
spatial data infrastructure (SDI) in virtually
every country that has implemented, or is
planning to implement, SDI. However, as (re-)
echoed by Lemmens et al (2015) (see GIM
International, Issue 1, Volume 29, January
2015), about 75% of the world’s people-to34 |
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Thus it is universally acknowledged that the
land administration system (LAS) needs to
undergo modernisation in order to fit into
national SDIs and to enable sharing of information on land, its ownership and use across
all government departments and agencies. As
recommended by LA experts globally, the
modernised LAS should be cost-efficient,
reliable and scalable. Future disputes over
ownership should be minimised, if not eliminated. To achieve these aims, a fit-for-purpose
LA approach of Systematic Land Titling and
Registration (SLTR) has been recommended
by The World Bank, the International
Federation of Surveyors (FIG) and other global
LA players. The fit-for-purpose approach
recommends the use of “general boundaries”
without monumentation to identify the delineation of land rights (Lemmens et al., 2015).
High-resolution images are the recommended
basic spatial input data for this approach. With
respect to the general boundary approach,
this article will explore (i) coordination and
monumentation of parcel boundary points,
and (ii) apparent preference for use of (only)
high-resolution image as a spatial data source.

MONUMENTATION
The proponents of undiluted general
boundary approach stipulate that monumentation in the field should be avoided (unless
people organise it themselves) because it is
expensive, time-consuming and not efficient
for achieving SLTR with complete coverage.
However, it should be noted that family
members, in later years, have been found to
contest boundaries they agreed on previously,
even when such boundaries are monumented. Therefore, land owners should be

Jide Kufoniyi.

encouraged to complete the monumentation
(themselves) within a stipulated time frame,
and definitely before issuance of the final
certificate of ownership, in order to minimise
future litigation. The monumentation could in
fact be done very quickly when the boundary
points/lines are being agreed upon by the
stakeholders. As part of the SLTR approach,
the neighbours are expected to be present
and to jointly agree to the common boundaries. Since this will usually be done by
moving from point to point along a line, the
monumentation and coordination of a point
can be done while the team proceeds to
identify the next point. Moreover, it is not
always easy to arrange for all stakeholders to
be present on site simultaneously to agree on
parcel boundaries. Therefore, every aspect
that warrants a simultaneous presence should
be completed during the first site visit if at all
possible. If monumentation is deferred and no
physical demarcation is in place, disputes may
arise when this is attempted at a later date.

CORS
Although it is generally agreed that it
is not economically viable to establish
survey coordinates and monumentation
for an entire country undergoing SLTR, it
should nevertheless be encouraged where
continuously operating reference stations
(CORS) have been already installed and are

operational. This will help to “move from
approximate boundary representation towards
survey-accurate boundary representation”
and facilitate “expansion from 2D cadastre
to include the third (height) and fourth (time)
dimensions”, thereby enhancing faster
realisation of two of the six design elements
recommended for land administration by
Bennett, Kalatari and Rajabifard (see GIM
International, Issue 7, Volume 24, July 2010).
As indicated in LA literature, for a sustainable
SLTR, boundaries of registered land are
expected to be captured in terms of an
unambiguous system of geodetic reference
that supports demarcation of the boundaries
of the registered land if a future boundary
dispute should arise. Consequently, many
of the land administration/reform initiatives
being undertaken in African countries (e.g.,
Burkina, Ghana, Benin and Nigeria) have the
installation of CORS as component. Countries
that have installed CORS prior to their LA
programme report that adoption of GNSS
CORS technology has made it marginally
cost-effective to produce georeferenced

cadastral plans in accordance with the national
technical regulations. Therefore, this should be
encouraged in subsequent LA programmes.
From practical experience, there will not be
a significant difference between the time
taken to establish the coordinates of the
boundary points using CORS and the time
gained by having a complete demarcation
and survey. With this approach, the cadastral
dataset will be ready to be a component of the
fundamental datasets of the national SDI.
In terms of the use of high-resolution satellite
imagery, the choice of appropriate source
(satellite, aerial survey, UAS) should not
be based on cost solely in the context of
LA. Instead, the decision should also be
based on its availability for the production
of other relevant non-existent or out-ofdate fundamental datasets for SDI, such as
topographical maps and digital terrain models
(DTMs). Consideration ought to be given to
using imagery that will provide a resolution that
is as close as possible to the 6-10cm precision
of conventional land surveying for LA as well
as generation of orthoimagery, DTMs and

large-scale topographical maps. Therefore,
use of high-resolution aerial imagery captured
by conventional aerial photography or UASs
should be given first consideration, subject to
the availability of funding.
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WORLD’S LARGEST INDEPENDENT GEOSPATIAL MEETING POINT

Intergeo 2015:
Launching a New Era
The 21st edition of Intergeo was held in Stuttgart, Germany, from 15 to 17 September. More than 16,500
visitors from 90 countries attended the world’s largest geomatics event to learn about the latest innovations
and trends. Running in parallel to the trade show, which featured 549 exhibitors from 30 different
countries, the traditional conference attracted around 1,200 delegates. The Intergeo organisers described
geo-information as “the global language that all decision-makers understand,” and this was reflected both
at the exhibition and during the conference. An abundance of solutions and technologies to help society
advance were on display in Stuttgart.
The focus at this year’s edition of Intergeo
was not only on collecting data, but also on
processing and distributing it. A number of
eye-catching developments related to the
availability and accessibility of data. Another
clear trend was the blurring of the distinction
between hardware and software as a growing
number of companies offer an all-in-one

solution. Other high-profile topics at Intergeo
2015 were mobile mapping, UAVs, BIM,
GNSS and processing and visualisation.
The overarching theme of the conference was
‘Geospatial 4.0’, underlining the focus on the
future of the industry. Karl-Friedrich Thöne,
president of DVW which hosted Intergeo,

described the industry as holding the key to
a “revolutionary change”, since the intelligent
networking enabled by Geospatial 4.0 holds
the potential to launch a completely new era.
Evidence of Geospatial 4.0 could be seen
throughout the trade show, where companies
presented a wealth of customer-oriented and
vertical solutions.

DOWNSCALING IN MOBILE MAPPING
Intergeo is always an excellent opportunity to
observe the latest trends and developments
in the geospatial world. A few years ago
the focus was on the introduction of mobile
mapping systems, but the supplier offering
has changed as this market has matured.
Nowadays, in addition to advanced systems,
many smaller systems have also become
available. These often come with a single
scanner and fewer cameras. The price point
is usually lower, too, but the end product is
still of a very high quality because the point
density of the sensors has been further
developed and improved over time.

UAVS EVERYWHERE

A noticeably high number of GNSS companies exhibited at Intergeo 2015.
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Unmanned systems were everywhere at
Intergeo 2015, with suppliers presenting
different form factors and different
operational models. The pace of development
is high in the UAV sector thanks to continuous
improvements to navigation software and
battery life. Most UAVs are already equipped
with a camera that is used to create images

YOUR GIM-INTERNATIONAL.COM REPORT

Live action at the FARO booth.

BY MARTIN KODDE AND WIM VAN WEGEN, GIM INTERNATIONAL REPORT

RIEGL’s RiCOPTER UAS in the demonstration area.

for orthophotos or point clouds through dense
matching technology. Increasingly, vendors
are now introducing Lidar-based sensors for
UAVs, and several new market entrants have
laser scanners dedicated for use in UAVs.
As a UAV with a laser scanner is able to get
very close to an object and scan it from many
different angles, the resulting point cloud
datasets are usually outstanding in terms of
detail and precision.

BIM
Building Information Modelling (BIM) and GIS
have existed alongside one another for many
years but the gap between them now appears
to be closing. Several scanner manufacturers
now provide scan-to-BIM solutions, usually
based on a terrestrial laser scanning platform.
A little robot equipped with a terrestrial laser
scanner can further simplify data collection
in large buildings. On the software side,
vendors are working on tighter integration
with BIM standards. Examples include the
data conversion software FME, which now
supports BIM formats, and Autodesk which is
further improving its Revit line of software.

GNSS RECEIVERS
There were a noticeably high number of
companies exhibiting GNSS receivers, which
is a clear indication of the dynamism in the
GNSS industry. The sector is witnessing
increasing competition, rapid technical
advancements and the maturing of several
constellations (e.g. Galileo). There is a shift
towards smaller, more compact receivers
as the size of the GNSS tracking boards
continues to decrease. Meanwhile, in
an effort to secure their market position,
manufacturers of high-precision GNSS
receivers are focusing their innovative efforts

The traditional Intergeo press conference on Wednesday.
on further improving performance to meet the
needs of ever-more-demanding professional
users for whom low-cost, multi-frequency
models are inadequate.

PROCESSING AND VISUALISATION
In the three huge halls of Intergeo, the
hardware was the most visible sign of the
industry’s advancement. But much of the
innovation is actually happening behind the
countless computer screens that were at the
event to display the output of highly advanced
software solutions. For example, many
companies are developing smart algorithms
for processing huge amounts of data, both
point clouds and images. Some examples
include the automatic extraction of cables
and pipelines, trees, facades, etc. In addition,
3D data is increasingly visualised as stunning
graphics and often rendered by 3D engines
initially developed for gaming purposes.

INTERGEO 2016
With its future-oriented focus on themes
such as digital construction and smart cities,
Intergeo 2016 will be held in the northernGerman city of Hamburg – a key centre of
trade, architecture and innovation which is
famous for its international flair. According to
Christoph Hinte, managing director of Hinte
which organises Intergeo, plenty of advance
bookings for exhibition space have already
been placed. In view of so many geospatial
technologies being developed so quickly,
next year’s trade show and conference in
Hamburg is guaranteed to be equally as
exciting as the Stuttgart event. Intergeo 2016
will be held from 11 to 13 October.

More information
www.intergeo.de
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NEPTEC TECHNOLOGIES

From Space to
Earth – Technology
Transformation
Neptec Technologies develops intelligent 3D sensor-driven robotics applications for harsh
environments that improve the safety, productivity and cost-effectiveness of customers’
operations. The company uses its OPAL 3D laser sensor and 3D Real-time intelligence (3DRi)
software technologies to solve real-world automation problems in industries such as mining,
oil and gas, heavy civil construction, aerospace or anywhere intelligent 3D imaging can help
automate complex or dangerous tasks. Neptec’s customers include global mining, defence and
aerospace companies and distribution partners like Trimble.
Neptec Technologies Corp. (NTC) is a
privately held company located in Ottawa,
Canada, with a mission to commercialise
proven technologies originally developed for
space exploration by its award-winning sister
company, Neptec Design Group (NDG). NDG
has been a NASA prime contractor since
1995 and its solutions have flown on more
than 40 Space Shuttle missions and have

solved some of the toughest, mission-critical
problems for sensor-driven 3D automation.
Founded in 2011, Neptec Technologies set
out to help its customers run more productive
and safe operations in harsh environments
using innovative real-time 3D sensor and
software technologies developed for NASA.
The company introduced the first Obscurant-

Penetrating Asynchronous Lidar (OPAL) 3D
laser scanner products to the market in 2012,
offering unprecedented object detection
ranges (up to 4km) and the ability to detect
objects through obscurants such as dust,
smoke, rain and fog. The OPAL 3D LiDAR is
designed to cope with harsh environmental
conditions including significant shock and
vibration levels when mounted on rough-

Neptec Design Group’s laser camera system on the Orbiter Boom
Sensor System (OBSS). (Image courtesy: NASA)

Every month GIM International invites a company to
introduce itself in these pages. The resulting article,
entitled Company’s View, is subject to the usual copy editing
procedures, but the publisher takes no responsibility for the
content and the views expressed are not necessarily those of
the magazine.
Rock face scanning using an OPAL-360 at the Goldstrike Mine, Nevada.
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COMPANY’S VIEW

terrain vehicles. “Our core strengths lie in
understanding our customers’ needs and
developing innovative and reliable 3D sensordriven solutions to mission-critical problems
that they are experiencing,” says Mike
Sekerka, CEO of Neptec Technologies.

AGILITY AND FLEXIBILITY
Neptec continues to focus on developing
innovative productivity and safety solutions
using its proprietary OPAL and 3DRi software
technologies. Industries that have benefited
from Neptec innovations include mining,
heavy civil construction, aerospace and other
applications where intelligent 3D perception
technologies can help automate complex or
dangerous tasks.
Being a technology company in today’s
environment requires ever increasing agility
and flexibility in internal operations and
management as well as externally to clients.
Given the complexity of integrating hardware
and software technologies towards a feasible
solution, a more service-oriented mindset for
clients is needed due to their growing desire
for turn-key operations. Neptec’s commitment
to facilitate this mindset is reflected in internal
best practices and its commitment to deliver
value-added services to customers.
Neptec currently employs 30 full-time
professionals and is an integrated technology
development company with contract
manufacturing and global distribution
partners. The management team at Neptec
is comprised of highly skilled technical and
business individuals and is supported by an
experienced advisory board of business and
industry leaders.

MINING
Mining is a major market segment of interest
to Neptec. It consists of some of the largest
global mining companies located in key
regions of Australia, Africa and North and
South America. Open-pit mining presents
significant challenges for equipment and
personnel due to the harsh environmental
conditions and provides tremendous potential
for Neptec’s 3D automation technologies to
improve productivity and safety. Equipping
mine excavator equipment and haul trucks
with the OPAL provides the operator with
a three-dimensional situational awareness
model of the rock face and surrounding area,
enabling the efficient removal of ore material
while ensuring safety of equipment and
personnel in the immediate area.

A long-range OPAL-360 monitors a cluster of run-of-mine stockpiles for automated reporting of stockpile volumes.

5-second scan of a rock face using an OPAL-360 3D LiDAR.
As the global requirements for mining ore and
materials reach critical levels, the efficient
management of material inventory becomes
increasingly important to the company’s
bottom line. Neptec’s 3DRi Stockpiles is a
fully automated stockpile volume-reporting
solution using OPAL 3D laser scanners
and custom-developed software enabling
companies to automatically monitor
individual stockpile levels and accurately and
consistently report their volumes.

HEAVY CIVIL CONSTRUCTION
The construction industry also provides
opportunities for Neptec’s 3D imaging
solutions to monitor construction sites
for tracking the movement of equipment
for collision avoidance and to assess the
efficiency and safety of the construction
process itself. Neptec customers have
placed OPAL scanners on elevated platforms
that provide a 360-degree scanned view
of the construction site as well as enable
focused monitoring of any specific area
under construction for quality inspection and
safety compliances. Being able to accurately
monitor each stage of construction allows
better reinforcement of quality practices,
which leads to increased reliability and safety
of the final construction project.

conditions to land their helicopters while
avoiding obstacles on the ground and power
lines in the area. Neptec’s system provides
pilots with a 3D high-resolution scanned
environment of their surroundings, while
filtering out dust and other obscurants in the
air, enabling them to detect obstacles and
ensure a safe landing. OPAL 3D LiDAR and
3DRi software solutions have been successfully
field-trialled with a number of aerospace firms
in the USA. Further projects are currently
being proposed for other defence and security
applications in regions around the world.

FUTURE OUTLOOK
Neptec is currently exploring new markets to
leverage the competitive advantage offered by
its OPAL and 3DRi technologies. Navigation
and object detection at sea and in and around
harbours and marinas are becoming areas
of increased interest for a number of global
marine companies that are looking for proven
and reliable solutions to these problems.
OPAL and 3DRi are also uniquely suited for
autonomous surface vessels (ASVs) which are
rapidly gaining industry acceptance. A virtually
infinite number of applications are possible for
this technology. The possibilities are limited
only by the imaginations of the designers
that craft the solutions and the application
engineers that deploy them in the field.

AEROSPACE, DEFENCE AND SECURITY
OPAL 3D LiDAR helps helicopters land in
degraded visual environments, such as in the
desert under heavy brown-out conditions. The
pilots have to operate in near-zero visibility

More information
www.neptectechnologies.com
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INTERNATIONAL FEDERATION OF SURVEYORS FIG

Acknowledgement of Land
Administration by UN-GGIM
The Fifth Session of the United Nations
Committee of Experts on Global Geospatial
Information Management (UN-GGIM) was
held from 3-7 August 2015 at the United
Nations headquarters in New York, USA.
FIG was represented at this session by its
president, Prof Chryssy Potsiou.
During the Fifth Session, the application of
geospatial information for land management
and land administration was on the agenda.
A background document on this topic was
available which states that “geospatial/
land information and its management are
fundamental to successful land administration
and the derived benefits to the economies
and overall sustainable development of
nations. Furthermore, it is critical to the
successful implementation of the Sustainable
Development Goals, as it is able to provide
reliable data on land, including its tenure
and dimensions, at local scales. Despite
substantial work being undertaken and
completed on land issues by non-government
organisations, professional bodies and
global organisations, more work needs to
be undertaken to consider the geographical
information management aspect which assists
considerably with land governance, land
administration and management.”
This background document is founded on a
series of land administration and management
initiatives developed over the last decades.
Amongst those founding initiatives are
the ‘Continuum of Land Rights’ from
UN-Habitat and the ‘Voluntary Guidelines
on the Responsible Governance of Tenure’
from FAO. Efforts by FIG in support of the
development of a global land administration
are highly recognised in this background
document. The FIG ‘Bathurst Declaration’
identifies the need for the promotion of

FÉDERATION INTERNATIONALE
GÉOMÈTRES
INTERNATIONAL FEDERATION OF
SURVEYORS
INTERNATIONALE VEREINIGUNG
DER VERMESSUNGSINGENIEURE

President Prof Potsiou meets colleagues during the Fifth Session of UN-GGIM.
institutional reforms to facilitate sustainable
development and for investment in the
necessary land administration infrastructure.
The Land Administration Domain Model and
related Social Tenure Domain Model have
been developed with FIG. The joint FIG/
World Bank Declaration on Fit-For-Purpose
Land Administration declares that land
administration should be designed to meet
the needs of people and their relationship to
land, to support security of tenure for all and
to sustainably manage land use and natural
resources.
During the Fifth Session, the FIG president
congratulated UN-GGIM and the member
countries for including land administration
on the UN-GGIM agenda. She stated that
FIG believes this is a major step towards
achieving the Post-2015 Development Goals.
She further stated that, although we are living
in the era of the globalised economy, not all
citizens of this world experience the benefits
of inclusive and efficient land administration.
Those benefits include transparency in the
management of land and the necessary

infrastructure to enable people, especially
low-income earners, to acquire access to
capital, to improve their standards of living
and to protect the planet. FIG strongly
believes in the land administration concept
and has already developed long-standing
activities, in-depth research, international
cooperation with FAO and the World Bank
and a series of publications in this field. FIG
declares its strong commitment to continuing
its cooperation with UN-GGIM in this field and
to building upon the existing experience and
knowledge, avoiding any duplication of efforts,
avoiding any time delays and working closely,
hand in hand with the countries, in a joint
mission to translate these words into action.
The UN-GGIM event in Addis Ababa, Ethiopia,
in April 2016 will focus on land administration
and management.

More information
ggim.un.org
www.fig.net
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GLOBAL SPATIAL DATA INFRASTRUCTURE ASSOCIATION

GSDI

Personal Spatial Data Infrastructures:
How Close Are We?
These days we expect seamless interaction
between key applications on our smartphones
and tablets and even cars and watches.
Our calendar and email apps interact with
our contacts database. Geofencing services
trigger specific notifications and/or actions on
other applications depending on the location
of our own or someone else’s smartphone.
Software-agent ‘assistants’ monitor our daily
online habits and actions and then make
suggestions about how to automate certain
activities.
Combine those expectations and abilities
with the growth now taking place in indoor
location-based services (see the GSDI
page in the December 2012 issue of GIM
International). Given how much online activity
takes place indoors on both stationary and
mobile devices, the influence of indoor
positioning, mapping and wayfinding on future
spatial data infrastructures (SDIs) is going to
be huge.
Have we reached the point where consumers
can select particular combinations of
integrated apps or channels of mobile
information services in order to create
their own personal SDIs? In such a ‘pSDI’,
standardised services, enabling agreements
and interoperable devices would enable us
to select combinations of services which
would: (1) monitor and predict patterns of
online behaviour, consumption and travel; (2)
select and integrate data from a wide range
of different public, commercial, social and
personal data channels; and (3) employ the
results to seamlessly and transparently meet
the unique personal, business and social
needs of a person on a given day.
Key services we require for such a pSDI
are either already available or in testing
today as part of individual apps or services.
However, many such indoor navigation and
tracking services are currently still standalone ones which rely on different standards
for positioning and communications. They
do not interoperate or necessarily even
exchange data easily with services offered by
other vendors. Many do not offer seamless,
accurate and consistent location and
navigation services as you move inside and
outside buildings.

Multifunctional mobile devices are at the heart of the emerging personal SDI.
Perhaps most disturbingly, the convenience
of such services can come at the price
of our privacy. Collection of information
concerning online browsing and purchases
is commonplace, as is tracking the location
of individual smartphones and other devices.
By collecting and integrating information from
the various apps and services we use on our
different devices daily, a virtual profile may
be created and maintained which represents
a profile of our daily movements, product
preferences, personal opinions, relationships
and travel plans.
So far, no single public or private organisation
has easy and integrated access to all the
social networking, financial transactions, web
browsing and personal navigation activities
we undertake daily online. Even so, we should
expect that: (1) several organisations will
collect or have access to different subsets of
that information; and (2) higher and broader
levels of integration will continue to take place
in the near future. Furthermore, experience
shows that such services are susceptible
to cybersecurity breaches. Technocreep,
a recent book by Thomas Keenan, offers
examples and assessments of the privacy
risks involved in today’s online society,
including several that have integrated locationbased services.
Regardless of your position or concerns
on these matters, ‘this ship has sailed’,

as the saying goes, and personal spatial
data infrastructures are becoming a reality.
How transparently and effectively are
professional and consumer communities
worldwide balancing trade-offs between
convenience and personal privacy with
respect to services built atop these
infrastructures? Stay tuned.
Dr. David Coleman is president of the GSDI
Association and a professor of geomatics
engineering in the Department of Geodesy
and Geomatics Engineering at the University of
New Brunswick in Canada.

More information
www.gsdi.org
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INTERNATIONAL ASSOCIATION OF GEODESY IAG

IAG Concludes Successful Meeting
at the IUGG General Assembly
The International Union of Geodesy &
Geophysics’ General Assembly (IUGG-GA) is
held every four years, and brings together the
eight associations of the IUGG to one venue to
organise inter-disciplinary, cross-disciplinary
and association-specific symposia. The IUGG
associations are the International Association
of Cryospheric Sciences (IACS), International
Association of Geodesy (IAG), International
Association of Geomagnetism and Aeronomy
(IAGA), International Association of
Hydrological Sciences (IAHS), International
Association of Meteorology and Atmospheric
Sciences (IAMAS), International Association for
the Physical Sciences of the Ocean (IAPSO),
International Association of Seismology and
Physics of the Earth’s Interior (IASPEI), and the
International Association of Volcanology and
Chemistry of the Earth’s Interior (IAVCEI).

6. Unified Height System
7. Geohazards Monitoring
8. Sea-level Observation and Modelling

The IAG organised a number of symposia at
the 26th IUGG-GA, from 20 June to 2 July
2015, in Prague, Czech Republic. There
was one Union symposium plus three joint
symposia (in partnership with one or more
other IUGG associations) and eight IAG
symposia, amounting to 52 sessions across
the eight days of the IUGG-GA.

The joint symposia supported by the IAG were:
• Joint Inversion and Mutually Constrained
Inversion of Geophysical Observations
• Results from SWARM, Ground-based Data
and Earlier Satellite Missions
• Data on the Edge: Preservation and Utilisation
of Historical Data in the Geosciences
• Dynamics of the Cryosphere from
Geometric and Gravimetric Observations
• Modelling the Atmosphere and Ionosphere
by Space Measurements
• Variations of the Hydrosphere from Satellite
Gravity Missions
• Extreme Hydrological Events
• Earth Systems Dynamics, Predictability and
Probabilistic Forecasting
• Data Assimilation in Geophysical Sciences
• Sea Level Change and Variability: Past,
Present and Future
• Satellite Oceanography and Climatology
• Geophysical Imaging of Natural Resources

There were 542 IAG participants in the IUGGGA, the highest number in 20 years. A total of
650 oral and poster abstracts were received,
545 of them presented in the 8 IAG symposia
that reflected the current geodetic technology
and applications:
1. Reference Frames
2. Static Gravity Field Models and Observations
3. Variations of the Gravity Field
4. Earth Rotation and Geodynamics
5. GNSS++: Emerging Technologies and
Applications

The mission of the
Association is the
advancement of geodesy.
IAG implements its mission by:
- advancing geodetic theory
through research and teaching,
- collecting, analysing and

The Reference Frames symposium had 77
contributions (42 of them oral papers) across
7 sessions. The two Gravity Field symposia
were very popular, with 135 abstract received
(67 of which were presented orally). The
Earth Rotation and Geodynamics symposium
attracted 75 abstracts, with 42 presented
in 7 oral sessions. The GNSS symposium
had 92 abstracts. The Unified Height
System symposium had 24 contributions
(15 of them oral papers). The Geohazards
Monitoring symposium had 38 abstracts, with
18 presented as oral papers. The Sea-level
Observation and Modelling symposium had 43
contributions, with 20 presented orally.

modelling observational data,
- stimulating technological
development, and
- providing a consistent
representation of the figure,
rotation and gravity field of the
Earth and planets, and their
temporal variations.
IAG EXECUTIVE COMMITTEE
2011 - 2015
President:
Harald Schuh,
schuh@gfz-potsdam.de

Outgoing IAG president Chris Rizos (left), and
incoming IAG president Harald Schuh (right).
• Deformation of the Lithosphere: Integrating
Seismology and Geodesy through Modelling
The IUGG-GA was also the occasion to
close the quadrennium period 2011-2015.
A number of meetings of the IAG Executive
Committee and the Council were held, where
various items of business were discussed,
new initiatives were proposed and several
resolutions were adopted. With respect to the
latter, the two IAG resolutions were:
• Definition and Realisation of an International
Height Reference System
• Establishment of a Global Absolute Gravity
Field Network
In addition, three IAG-sponsored resolutions
were adopted by the IUGG:
• Future Satellite Gravity Mission Constellation
• Global Geodetic Reference Frame
• Real-time GNSS Augmentation of the
Tsunami Early Warning System
The new IAG Executive Committee will
be introduced in a future issue of GIM
International.

More information
www.iag-aig.org
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INTERNATIONAL CARTOGRAPHIC ASSOCIATION ICA

Ordem e Progresso
The quadrennial General Assembly of the
International Cartographic Association (ICA)
took place in Rio de Janeiro, Brazil, at the end
of August. The decision-making body of ICA,
made up of its member nations, is charged
with making policy and setting the working
practices for the next four-year period. One
of its most important tasks is to elect the
association’s leadership team for the next four
years. The results of the election of officers
can be seen in the regular panel below,
updated with the names of those chosen to
serve as the new president and members
of the Executive Committee. Professor
Menno-Jan Kraak, of the ITC Faculty of the
University of Twente, The Netherlands, was
elected by acclamation, to succeed as the
13th leader of ICA. Having been a member
of the ICA Executive Committee since 2007,
and with his extraordinarily broad knowledge
of cartography worldwide through the global
‘ITC family’, his UN work and his wide-ranging
work-related travels, Menno-Jan is ideally
placed to raise the profile of ICA even further.
The opportunities to promote cartography
through ICA’s participation in ICSU, through
the UN-endorsed International Map Year
2015-2016, through the launch of the new
International Journal of Cartography and
through the invigorated efforts of a renewed
or newly established set of ICA Commissions
(also revised and listed in the panel below),
will be enhanced by his enthusiasm and
dedication.
These recent initiatives were, of course, the
outcomes of the hard work of the Executive
Committee (EC) which served from 2011
to 2015. In particular the retiring president
(who remains a member of the 2015-2019
EC as past-president) must take enormous

EXECUTIVE MEMBERS
PRESIDENT
Menno-Jan Kraak, Twente
University, Netherlands
SECRETARY-GENERAL &
TREASURER
Laszlo Zentai, Eotvos
University, Hungary
VICE-PRESIDENTS
Sara Fabrikant, University of
Zurich, Switzerland

credit for the way in which ICA progressed
during that period. Professor Georg Gartner
has recognised, indeed has led, the
renaissance of cartography as a relevant and
key discipline. An enthusiastic and tireless
evangelist for cartography, Georg has given
us major ‘takeaway messages’ at ICA’s
most recent and memorable international
cartographic conferences: ‘It is OK to
be a cartographer’ (Dresden, 2013) and
‘Cartography is relevant, in fact cartography
is key’ (Rio, 2015). But he has done so much
more than that; his commitment to ICA and to
driving an agenda to empower our discipline
further, through the wide-ranging instruments
of our association, has given cartography
the firm foundations and confidence to go
forward with well-earned respect in the
international community. His report of ICA
activities during his presidency [1] is an
astounding record of dedicated service.
As witnessed by delegates in Rio, the pride
of Brazilians in their flag (the Bandeira) is

David Forrest, Glasgow
University, UK
Pilar Sánchez-Ortiz Rodríguez,
IGN, Spain
Monika Sester, Leibniz
University, Germany
Lynn Usery, USGS, USA
Vít Voženílek, Palacky
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Liu Yaolin, Wuhan University,
China
PAST-PRESIDENT
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and Crisis Management
konecny@geogr.muni.cz
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Geographic Information
Visualization
a.griffin@adfa.edu.au
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Order and Progress in Brazil.

notable. The motto on the flag, Ordem e
Progresso (‘Order and Progress’), can also be
applied to ICA. The retirement of the 20112015 EC (which will be considered further
on this page in next month’s edition of GIM
International) and the inauguration of a new
leadership team shows that ICA is looking
confidently to the future, with order and
progress.

More information
1. http://icaci.org/files/documents/
generalassembly2015/11-president_
report.pdf

david.fairbairn@newcastle.
ac.uk
Generalisation and Multiple
Representations
dirk.burghardt@tu-dresden.de
Geospatial Analysis and
Modeling
xyao@uga.edu
GI for Sustainability
vstikunov@yandex.ru
History of Cartography
demhardt@uta.edu
Location Based Services
haosheng.huang@tuwien.ac.at
Map Design
kfield@esri.com
Map Production and
Geoinformation Management

pschmitz@csir.co.za
Map Projections
mlapaine@geof.hr
Maps and Graphics for Blind
and Partially Sighted People
acoll@utem.cl
Maps and the Internet
rcammack@unomaha.edu
Mountain Cartography
dusan.petrovic@fgg.uni-lj.si
Open Source Geospatial
Technologies
silvanacomboim@gmail.com
Planetary Cartography
hhargitai@gmail.com
SDI and Standards
serena.coetzee@up.ac.za
Sensor-driven mapping

junli@uwaterloo.ca
Topographic Mapping
alexanderjameskent@yahoo.
co.uk
Toponymy
pmenezes@acd.ufrj.br
Ubiquitous Mapping
arikawa@csis.u-tokyo.ac.jp
Use, User and Usability Issues
kristien.ooms@ugent.be
Visual Analytics
arobinson@psu.edu
GIM CORRESPONDENT
David Fairbairn, Newcastle
University, UK
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INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY AND REMOTE SENSING ISPRS

The ISPRS Journal of Photogrammetry
and Remote Sensing – A Constant
Source of Knowledge
The ISPRS Journal of Photogrammetry and
Remote Sensing is an official journal of ISPRS.
It provides a channel of communication for
scientists and professionals in all countries
working in the many disciplines that employ
photogrammetry, remote sensing, spatial
information systems, computer vision and
related fields. The Journal is designed to
serve as a source reference and archive of
advancements in these disciplines. [1]

IMPRESSIVE GROWTH
The Journal has experienced tremendous
growth in the past several years. The number
of submitted manuscripts has grown by 76%
since 2012, with 659 submissions in 2014.
The acceptance rate has remained constant
at around 30%. Measures taken to handle the
increase in volume while maintaining the high
quality standard of published articles include:
• The number of volumes per year increased
from eight to twelve.
• Key appointments were made to increase
the number, breadth of expertise and
geographic diversity of the editorial team.
Including the two editors-in-chief (Q. Weng
since January 2015; D. Lichti since January
2013), the editorial team now comprises 15
experts. In addition, the Advisory Board,
appointed in 2013 for a three-year cycle,
comprises 35 international experts.
• Excellent reviewers who provide timely
and constructive reviews are recognised
with ISPRS Excellent Reviewer Awards and
Elsevier’s ‘Outstanding Reviewer Status’.

U.V. HELAVA AWARD
Outstanding contributions to the Journal are
recognised with the U.V. Helava Award once
every four years. Each year, an independent,
five-person jury of respected scientists
selects the best paper published in the

Journal in the previous calendar year. From
the four best papers the jury proclaims the
most outstanding as the winner of the U.V.
Helava Award.

CONTINUOUS IMPROVEMENTS
Built on strong traditions and the great
impact journal is enjoying, the editorial team
is now working on the following important
developments in order to serve better the
community of photogrammetry, remote
sensing, spatial information systems,
computer vision and related fields:
• The Journal’s scope has recently been
evaluated and re-focused. This revision aims
at reflecting more accurately the activities
of its contributors and capturing new and
emerging trends in photogrammetry, remote
sensing, spatial information systems and
computer vision. [2]
• Invitations are sent to a very select group
of high-impact authors, who are offered
an accelerated review schedule, to attract
high-quality papers. Authors are encouraged
to self-nominate to the editors-in-chief if
they recently conducted a significant project
with exciting findings or a literature review
that can suggest a new research direction,
detect an emerging trend in the literature,
or synthesise advances across multiple
sub-fields of the Journal and beyond.
• Publication time has substantially
been shortened. The editorial time, web
publication time and print publication time
have all decreased owing to the efforts of
the editorial team and reviewers, as well as
the strong support of the Elsevier staff. The
average editorial time has been reduced
by 40% since 2010 (30 weeks now),
while both web publication time and print
publication time have been reduced by
approximately 38%.

28 Lianhuachixi Road Haidian
District,
Beijing 100830, PR CHINA
Email: chenjun@nsdi.gov.cn
ISPRS COUNCIL 2012 – 2016
CHEN JUN
PRESIDENT
National Geomatics Centre of
China

CHRISTIAN HEIPKE
SECRETARY GENERAL
Leibniz Universität Hannover
Insitut für Photogrammetrie und
GeoInformation (IPI)
Nienburger Str. 1,
30167 Hannover, GERMANY

Email: isprs-sg@ipi.
uni-hannover.de

ISPRS Journal of Photogrammetry and Remote Sensing.
The Impact Factor (IF) has been growing
steadily, from 1.371 in 2004 to 3.132 in 2014,
reflecting a healthy, sustained growth in both
content and impact. As a society journal,
the ISPRS Journal of Photogrammetry and
Remote Sensing has an obligation to publish
on all topics within its scope. We believe that
there is a need to maintain a high standard
for the content and to continue to grow the
IF. We see it as a challenge to be proactive
towards significant contributions and theme
issues, and recognise the importance of
support from our readers, authors, reviewers,
the editorial team and the ISPRS leadership.
We look forward to continuing a proactive
collaboration with each of you to maintain the
ISPRS Journal of Photogrammetry and Remote
Sensing as a flagship journal in the fields of
photogrammetry, remote sensing, spatial
information systems, computer vision and
related fields.
Qihao Weng
Derek D. Lichti
NB. The authors thank Joy Idler from Elsevier
for her valuable suggestions for this article.

More information
1. http://bit.ly/1VDoUVv
2. http://bit.ly/1OkUHEI
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Athens, Georgia 30602-2305,
USA
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ORHAN ALTAN
1ST VICE PRESIDENT
Istanbul Technical University
Faculty of Civil Engineering
Department of Geomatic
Engineering
34469 Ayazaga-Istanbul, TURKEY
Email: oaltan@itu.edu.tr
LENA HALOUNOVA
CONGRESS DIRECTOR

Czech Technical University
Faculty of Civil Engineering
RS Laboratory
Thakurova 7 166 29 Prague,
CZECH REPUBLIC
Email:
Lena.Halounova@fsv.cvut.cz

University of Newcastle
Newcastle upon Tyne,
NE1 7RU UNITED KINGDOM
Email: jon.mills@ncl.ac.uk
ISPRS HEADQUARTERS
see address of secretary general

JON MILLS
TREASURER
School of Civil Engineering and
Geosciences

OCTOBER 2015 |

INTERNATIONAL | 49

FUTURE EVENTS
OCTOBER
REGIONAL CONFERENCE SURVEYING
AND DEVELOPMENT
Sharm El-Sheikh, Egypt
from 03-06 October
For more information:
E: sdconf@sd2015-eg.org
W: www.sd2015-eg.org

COMMERCIAL UAV EXPO
Las Vegas, NV, USA
from 05-07 October
For more information:
E: lmurray@divcom.com
W: www.expouav.com

AGENDA
ACRS 2015: THE 36TH ASIAN
CONFERENCE ON REMOTE SENSING
Quezon City, Philippines
from 19-23 October
For more information:
E: acrs2015.ph@gmail.com
W: www.acrs2015.org/

NOVEMBER
CHINTERGEO
Ningbo, China
from 07-09 November
For more information:
W: www.chintergeo.com

2016

GEOTECHRWANDA 2015
Kigali, Rwanda
from 18-20 November
For more information:
E: conference-ur-itc@utwente.nl
W: www.geotechrwanda2015.com

3RD EUROGRAPHICS WORKSHOP ON
URBAN DATA MODELLING AND
VISUALISATION
Delft, The Netherlands
23 November
For more information:
W: https://3d.bk.tudelft.nl/events/
udmv2015

JANUARY
SKYTECH 2016
London, UK
from 27-28 January
For more information:
W: www.skytechevent.com

FEBRUARY
TUSEXPO
The Hague, The Netherlands
from 02-04 February
For more information:
W: www.tusexpo.com

2ND COSPAR SYMPOSIUM
INTERNATIONAL SYMPOSIUM OF
DIGITAL EARTH 2015
Halifax, Nova Scotia, Canada
from 06-10 October
For more information:
E: sponsorship@digitalearth2015.ca
W: www.digitalearth2015.ca

GEODESIGN SUMMIT EUROPE
Salzburg, Austria
from 11-13 October
For more information:
E: europe@geodesignsummit.com
W: http://geodesignsummit.com/
europe/

Foz do Iguaçu, Brazil
from 09-13 November
For more information:
E: cospar@cosparbrazil2015.org
W: http://cosparbrazil2015.org

CAPTURING REALITY FORUM

1ST ICA EUROPEAN SYMPOSIUM ON
CARTOGRAPHY

DECEMBER
MMT2015: THE 9TH INTERNATIONAL
SYMPOSIUM ON MOBILE MAPPING
TECHNOLOGY

Vienna, Austria
from 10–12 November
For more information:
E: info@eurocarto.org
W: www.eurocarto.org

Salzburg, Austria
from 23-25 November
For more information:
W: www.capturingrealityforum.com

Sydney, Australia
from 09-11 December
For more information:
E: jinling.wang@unsw.edu.au
W: www.mmt2015.org

CALENDAR NOTICES
Please send notices at least
3 months before the event
date to: Trea Fledderus,
marketing assistant, email:
trea.fledderus@geomares.nl
For extended information
on the shows mentioned on this
page, see our website: www.
gim-international.com.

Mapping the world
Stay informed with GIM International - anytime, anywhere
GIM International, the independent and high-quality information source
for the geomatics industry, focuses on worldwide issues to bring you the
latest insights and developments in both technology and management.

Sign up for a free subscription to the
online magazine to ensure you have:
• The very latest edition in your inbox
• An archive of back issues at your fingertips
• Online access - anytime, anywhere
www.gim-international.com/onlinemagazine
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VERSATILITY IN THE FIELD.
FLEXIBILITY FOR YOUR WORKFLOW.

Trimble R2
GNSS Receiver

Achieve sub-meter to centimeter level
positioning accuracy

Whether you’re a surveyor who requires centimeter accuracy or a GIS
professional who needs sub-meter accuracy, the Trimble® R2 GNSS
receiver gives you the ﬂexibility to choose a solution based on the
accuracy and GNSS performance level that suits your application.
The compact, durable Trimble R2 can be paired with a Trimble handheld
or personal smart device. Plus, enjoy a simple and fast one-button start
up so you can begin collecting data straight away. Select from a range of
correction sources, including Trimble RTX™ services, for accurate, real-time
data just about anywhere.

Pair with professional or consumer
mobile devices for easy data collection

Start collecting data fast with a quick
setup and one-button operation
Integrate with proven Trimble
Geospatial software for a complete
ﬁeld-to-ofﬁce solution
Get highly-accurate positions in
real-time wherever you are with
a range of correction sources

To ﬁnd out how the versatile Trimble R2 can bring ﬂexibility to your
workﬂows, visit Trimble.com/R2forGIS or Trimble.com/R2forSurvey
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