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The customer is becoming a stakeholder in 

many of today’s surveying projects, especially 

in cadastre and land registration. In the olden 

days, the customer was just ‘a customer’; 

he allowed the land surveyor to do his job 

surveying the parcel and then paid the bill 

afterwards. Not any more. In many parts of 

society, customers now assume responsibility 

for changing, adjusting and altering the 

situation as they see fi t. They sometimes do 

so by reviewing, commenting and blogging 

(steering public opinion), sometimes by 

applying legitimate pressure (through legal 

action or lobbying) and sometimes just by 

taking part (with crowdsourcing being one of 

the most obvious examples) – and cadastres 

and land registration organisations will not 

escape the consequences of this shift. Daniel 

Steudler and Xavier Comtesse touch on this 

subject in their feature article ‘Beyond Limits 

– For a Dynamic Future Cadastre’ on page 20 

of this issue of GIM International. The authors 

have written the article on behalf of the Swiss 

think tank called ‘Dimension Cadastre’. The 

purpose of that think tank is to identify trends 

that are felt both within society and within the 

professional community which will potentially 

affect the future development of cadastral 

systems – and there are many such trends. 

One of them is citizen empowerment resulting 

from involvement in social networks; people 

are now participating in subgroups which 

they would often not even have known about 

if it weren’t for those networking possibilities. 

Smartphones with built-in global navigation 

satellite systems, high-resolution cameras for 

photos and videos, and possibilities to transmit 

all this data are turning the citizen into ‘the 

new surveyor’. Whereas the traditional concept 

of cadastre and land registration was built on 

and ruled by a set of national laws, nowadays 

the legitimate (as opposed to legal) pressure 

comes into play. It may not be legally required, 

but if the public – i.e. the customers – want 

objects to be added to the cadastre, the 

cadastral organisations have to respond in a 

positive way and the surveyors simply have to 

add them.

I wholeheartedly agree with Steudler and 

Comtesse in their observation that both 

the profession as a whole and surveyors 

individually may have to rethink their roles for 

the future. They need to consider including 

the citizen in their processes. They have to 

restructure their organisations in order to be 

able to adapt in line with the general public 

opinion. They have to be ready to deliver 

more for less money (since products will often 

be available online and customers appear 

unwilling to pay much for online products) and 

thus become lean. And, last but not least, they 

have to include crowdsourced data in their 

datasets and knowledge bases. It’s not going 

to be an easy ride. It will require changes to 

the organisational and professional culture, 

but surveyors who are capable of rising to the 

challenge – those who quickly succeed in 

embracing the customer as a stakeholder and 

working with him rather than merely for him – 

will achieve the greatest success. 
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The International 
Council for Science 
World Data System

The World Data System (WDS) is an 

interdisciplinary body of the International 

Council for Science (ICSU). ICSU-WDS builds 

on the more than 50-year legacy of the World 

Data Centres and Federation of Astronomical 

and Geophysical data analysis services 

established by the ICSU to manage data 

generated during the International Geophysical 

Year (1957-1958). It became clear after the 

International Polar Year (2007-2008) that 

these bodies were not able to respond fully to 

modern data needs and they were thus 

disbanded by the ICSU General Assembly in 

2008 and replaced by the ICSU-WDS in 2009.

ICSU’s long-term vision is of “a world where 

excellence in science is effectively translated 

into policymaking and socio-economic 

development. In such a world, universal and 

equitable access to scientifi c data and 

information is a reality and all countries have the 

scientifi c capacity to use these and to contribute 

to generating the new knowledge that is 

necessary to establish their own development 

pathways in a sustainable manner”.

The ICSU-WDS supports this vision by 

promoting universal and equitable access to, 

and long-term stewardship of, quality-assured 

scientifi c data and data services, products 

and information covering a broad range of 

disciplines from the natural and social 

sciences and the humanities. The WDS aims 

at facilitating the scientifi c research 

endeavours under the ICSU umbrella by 

coordinating trusted scientifi c data services 

for the provision, use and preservation of 

relevant datasets.

To fulfi l its remit, ICSU-WDS is striving to 

build worldwide ‘communities of excellence’ 

for scientifi c data services by certifying 

member organisations – holders and 

providers of data or data products – from 

wide-ranging fi elds using internationally 

recognised standards. WDS members are 

then the building blocks of a searchable 

common infrastructure with which to form a 

data system that is both interoperable and 

distributed.

In bringing together member organisations 

to coordinate their activities and form 

communities of excellence, ICSU-WDS is also 

aimed at improving their individual capacities. 

Membership of WDS provides the imprimatur 

of ICSU – the leading international and 

multidisciplinary non-governmental scientifi c 

organisation – and increases local and 

international scientifi c recognition. 

Membership also increases exposure to 

potential international users and collaborators, 

and demonstrates a strong and tangible 

commitment to open data sharing, data and 

service quality and data preservation. All of 

these aspects are increasingly considered 

prime requirements by science funders and 

are high on policymakers’ agendas, since they 

benefi t the scientifi c community, the economy 

and society in general.  

BY ORHAN ALTAN, 1ST VICE-PRESIDENT OF ISPRS, MEMBER OF THE ICSU EXECUTIVE BOARD

More information

https://www.icsu-wds.org.
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Serious Gaming Meets City 
Planning
Tygron, a start-up based in Delft, The 

Netherlands, was once described as ‘the 

Johan Cruijff of Dutch water management’. 

This innovative 3D software company applies 

serious gaming techniques within city 

planning. The fi rm has now launched a new 

release of its software, which is already being 

used for many purposes worldwide: from hurricane-proofi ng uptown New York to 

simulating urban planning problems in Australia.

 http://bit.ly/1Cl5M3u

Rwanda Launches First-ever 
Land-use Portal in Africa
Thanks to a new website called the National Land Use Planning Portal 

(NLUPP), Rwandans connected to the internet now have easy access to 

land-use plans and other spatial data on the web, thus decreasing the time 

it takes to fi nd such maps and documents. Built on Esri’s ArcGIS platform 

by the Rwanda Natural Resources Authority with the support of the United 

States Agency for International Development (USAID), NLUPP is the fi rst 

portal of its kind on the African continent.

 http://bit.ly/1Cl5UAa

Rwanda’s National Land Use and Development Master Plan.

OGC and ILA Join Forces 
on Indoor Positioning
Two global organisations, the Open Geospatial Consortium (OGC) and 

the InLocation Alliance (ILA), have begun working together to advance 

indoor positioning capabilities. While outdoor navigation is commonplace, 

much work is still needed to exploit the full potential of indoor location-

based services supported by reliable and affordable indoor location 

positioning systems.

 http://bit.ly/1Cl6vC0
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The NEW RiCOPTER: First fully integrated LiDAR system solution 
for professional UAS surveying missions

RIEGL LMS GmbH, Austria    |    RIEGL USA Inc.    |    RIEGL Japan Ltd.    |    RIEGL China Ltd.

Ready to Fly Remotely Piloted 
Airborne Laser Scanning System 

RiCOPTER ready for take off

scan data

NEW
RIEGL RiCOPTER

The RiCOPTER is a high-performance UAS equipped with RIEGL’s VUX-1 
survey-grade LiDAR sensor to offer a fully integrated turnkey solution:

The robust and reliable platform design integrates the RIEGL VUX-1 LiDAR sensor,
IMU/GNSS unit with antenna, control unit, and digital cameras. The turnkey 
system provides remarkable measuring characteristics: 230° Field of View, 
350,000 meas./sec., and multiple target capability. 

RiCOPTER is ideally suited for applications such as precision
agriculture, topography in open-cast mining, terrain and 
canyon mapping, cultural heritage documentation, 
corridor mapping, and many more.

RiCOPTER marks the first complete UAS LiDAR
solution from one manufacturer! 

foldable arms for 
easy transportation and storage

easy to carry with the integrated 
carrying handle

RIEGL LIDAR 2015
International User Conference

Hong Kong | Guangzhou, China

May 5-8 www.riegllidar.com

No 2759

Promising 
LAStools 
Workshop Debuts 
in Latin America
A new and promising Latin American Lidar 

event is set to take place from 8-10 April, 

when LAStools, CloudCompare and 

OpenTopography will converge for the 

three-day NPED 2015 workshop at CICESE 

(Centro de Investigación Científi ca y de 

Educación Superior de Ensenada) in Mexico. 

Just across the US border (one hour south of 

Tijuana) lies the coastal town of Ensenada in 

Baja California where Dr Alejandro Hinojosa is 

bringing together a dynamic group of well-

known Lidar enthusiasts.

 http://bit.ly/1Cl6AWf

National Tree 
Map Helps to 
Develop 
Resilient 
Treescapes 
The Woodland Trust, the UK’s leading 

woodland conservation charity, has 

purchased Bluesky’s National Tree 

Map that details more than 280 

million trees across England and 

Wales. Created from Bluesky’s high-

resolution aerial photography, colour 

infrared data and height datasets, the 

National Tree Map database provides 

details of the location, height and 

canopy/crown size for all trees that 

are three metres and taller.

 http://bit.ly/1Cl6G03

Woodland Trust wood.
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Victor Adrov
Congratulations, the 
location for the 2015 
edition of your ‘From 
imagery to map’ 
conference has been 
unveiled. Can you 
introduce the venue 
to our readers?
One of the features of the 

conference is its annual change in location. This 

not only allows for a variety of conference work, 

but it also opens up new opportunities. This year 

we’ve chosen Mexico as the venue, taking into 

account the increased Latin American interests 

within the remote sensing and geoinformation 

market. The conference will be held from 26-29 

October at the El Dorado Royale 5-star hotel on 

the Yucatan Peninsula.

How does the choice of location refl ect the Latin 
American geomatics sector? 
At the end of last year, the Russian National 

Committee for Economic Cooperation with Latin 

America countries held a seminar where Racurs 

presented Russian remote sensing data processing 

5 Questions to... technologies. We saw great interest in our develop-

ments and received several proposals to hold the 

conference in Latin American country. Our 

company’s technologies are used in many Latin 

American countries, but most of all in Mexico – 

perhaps due to the fact that many Mexicans have 

studied at MIIGAiK, Russia’s leading geodesy and 

cartography institute. By the way, some years ago 

we released Spanish PHOTOMOD localisation in 

response to requests from Spanish-speaking users. 

How will the regional geomatics sector benefi t 
from your conference?
First of all this is a unique chance to share one’s 

own experiences and learn about the achieve-

ments of colleagues from all over the world, as 

well as to take in large amounts of information 

about interesting and very useful new technology. 

Our conference brings together specialists from 

the fi eld from dozens of countries and provides 

them with opportunities for professional communi-

cation and discussion. Regular participants of the 

conference include leading companies in the 

remote sensing fi eld such as DigitalGlobe, Airbus 

Defence and Space, Microsoft/Vexcel, VisionMap 

and many others. We give them the opportunity to 

share their professional experiences with 

authorised and commercial industry leaders such 

as The Russian Federal Service for State 

Registration, Cadastre and Cartography, Russian 

Federal Forestry Agency.

What will be the focus of the 2015 event?
Our conference includes two main themes: 

remote sensing methods and techniques, and 

digital photogrammetry. Within these themes, 

particular attention will be paid to the super-high-

resolution satellites and multispectral sensors, 

including the latest Russian ones. UAS photo-

grammetry and 3D modelling questions will also 

be explored.  

What can we expect from your company during 
the rest of this year?
We headed into this year with PHOTOMOD 

version 6.0. The basis of this new version is a 

platform which allows speedier data processing, 

implements unique algorithms and includes user-

requested features. This updated system is the 

basis for the future development. During the 

conference we will be able to share details of all 

new opportunities the updated platform has 

brought to our global users. But our conference is 

not only about Racurs. Representatives of the 

Russian Federal Space Agency will report about 

the latest Russian remote sensing satellites, 

launched at the end of last year. Specialists of the 

Federal Forestry Agency will hold a presentation 

on the latest methods of forest survey using inter-

pretation procedures, and our colleagues and 

partners from around the world will demonstrate 

their latest achievements in the fi eld of remote 

sensing and data processing. 

Galileo Satellites Lose Way in Space After Launch 1. - http://bit.ly/1rrtiX6

UAV Surveys Diamond Mine in Australia 2. - http://bit.ly/1uhqwEt

Acute3D Brings 3D Scanning a Step Closer to the Masses3.  - http://bit.ly/1rrtA08

UAV Photogrammetric Mapping System Showcased in Seoul 4. - http://bit.ly/1uhs7dr

UAV Technology and Trends at Intergeo5.  - http://bit.ly/1rrtohy

 Victor Adrov, Racurs.

Conference Programme Launched 
for GEO Business 2015

GEO Business 2015, which takes place at the 

Business Design Centre in London from 27-28 May 

2015, has unveiled its conference programme. As 

the UK’s biggest geospatial event, the conference 

attracted a high standard of submissions when it 

issued a call for papers at the end of last year. Over 

170 abstracts were received from authors repre-

senting 28 countries in total.

 http://bit.ly/1Cl7u51

FARO Acquires 
Software Developer 
Kubit 
FARO Technologies, manufacturer of 3D 

measurement, imaging and realisation technology, has 

announced the acquisition of Kubit, specialised in the 

development of software for surveying and as-built 

documentation. The takeover also substantially 

includes the assets of the US distributor, Kubit USA.

 http://bit.ly/1Cl75zH

3D point cloud of Kubit headquarters.
GEO Business conference.
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Leica Viva GNSS Unlimited

 Finest Swiss precision and passion for perfection 

 Industry leading accuracy, reliability and position availability

 A safe and future-proof investment

 Beyond GNSS with solutions from a partner with global reach and local power

Visit www.leica-geosystems.com/viva-gnss  

to learn more or download the Leica Viva GNSS  

app available on the App Store.
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Over the past decade or so geomatics has 

rapidly evolved and spread into almost every 

industry, to the point where most people do 

not even realise they are using some aspect of 

geomatics. With an increased use of GIS and 

GPS technology, combined with a generation 

driven by digital communication, we have 

started to notice a decline of traditional paper 

maps and more emphasis on digital mapping 

applications.

This year has been designated as 

International Map Year – a celebration of 

maps, geographic information, and how they 

are used in society – so it seems fi tting to 

write a little about maps and why there will 

always be a place for traditional cartography 

in geomatics.

The basic purpose of traditional maps is to 

help describe spatial relationships of specifi c 

features. Different types of maps are used for 

numerous and diverse purposes, but they all 

share common characteristics such as orien-

tation, scale and symbology. Throughout 

history, maps of all types have been providing 

people with ways to make life easier.

In a society driven by digital communication, 

the power of location has become an 

everyday occurrence, especially since most 

people these days own a mobile device with 

some sort of digital mapping application 

installed. Generally speaking we all want to 

know where things are located and the best 

and most effi cient way to reach them. Digital 

mapping applications provide us with all that, 

but without the need to unfold a large and 

detailed sheet of paper, orientate ourselves 

and then determine that same outcome on 

our own. With digital applications making 

things easier, should we be concerned that 

traditional paper maps may be in danger of 

disappearing?

I think it is pretty safe to say that GIS has 

almost fully replaced hand-drawn cartography 

and that most people can use geographic 

software or mapping applications to create a 

map (even my kids have used ArcGIS to 

create maps for their elementary-school 

projects). However, not many people can 

actually draft an accurate spatial represen-

tation by hand as cartographers have been 

doing for many years.

Convenience is one thing but that often 

comes at the cost of losing the artistic 

component which is often involved with good 

cartography. Unroll an old hand-drawn map 

and suddenly people are no longer concerned 

about how much more effi cient digital maps 

are; instead, they are appreciating the details 

used to create the spatially accurate and 

visually appealing representation. Hence, 

there are clearly still many of us who can 

appreciate the value of the traditional paper 

map.

When you consider the way and rate that 

geomatics technology is advancing, with 

drones, 3D printing and terabyte-sized data 

storage all becoming increasingly common, I 

think it is fair to say that traditional paper 

maps will probably never actually disappear 

altogether but instead they will just become 

one of many different ways of helping to make 

life easier.

Therefore, if we focus more on teaching 

youngsters about geomatics theory, geography 

and traditional cartography, then we may fi nd 

that more people will learn to appreciate the 

value offered by paper maps while at the 

same time taking advantage of all the other 

types of maps that continue to evolve from 

digital mapping applications. 

Celebration of Maps

BY TED MACKINNON, GEOMATICS SPECIALIST, CANADA

United Nations General 
Assembly Adopts First 
Geospatial Resolution
The science that supports the precise pinpointing of people 

and places should be shared more widely, according to the 

United Nations General Assembly. The statement came as it 

adopted its fi rst resolution recognising the importance of a 

globally coordinated approach to geodesy – the discipline 

focused on accurately measuring the shape, rotation and 

gravitational fi eld of planet Earth.

 http://bit.ly/1Cl5B8o

New Stable Release 
of GRASS GIS 7.0.0
After many years of development, the new stable 

major release of GRASS GIS 7.0.0 is now available. 

The graphical user interface based on wxPython 

has been enriched with many new features in 

order to make complex GIS operations available as 

simply as possible. The old Tcl/Tk-based GUI has 

been dropped, and the developers have added 

important new functionality to the core system, 

including the new Python interface to the C library. 

This new API permits users to create new GRASS 

GIS-Python modules in a simple way yet while 

obtaining powerful and 

fast modules.

 http://bit.ly/1Cl65eL

Map display in 
GRASS GIS 7.0.0.

Airbus D&S Delivers 
Urban Mapping 
Solution to Rolta
Airbus Defence and Space has installed its Street 

Factory 3D urban mapping solution at Rolta’s facility 

in Mumbai, India. This completes its processing 

capacities, based on two Pixel Factory processing 

suites already in use. With the acquisition of the 

Street Factory system, Rolta has become the second 

company after PASCO Corporation, headquartered in 

Japan, to own the complete range of geoprocessing 

solutions offered by Airbus Defence and Space.

 http://bit.ly/1Cl5EBj

Read more

http://tmackinnon.com
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Need a large format camera system for low-altitude, corridor missions? High-altitude ortho collections? 
Something in between?

Need to be able to collect oblique imagery? How about  
oblique and nadir imagery in panchromatic, color and  
near-infrared all in the same pass?

Need a software system that will allow you to take that  
aerial imagery and create point clouds in LAS format,  
digital surface models, and orthomosaics? No problem. 

The UltraCam series of large format photogrammetric digital  
aerial sensors includes systems of varying image footprints  
and focal lengths. Whether you need multi-spectral nadir  
imagery or obliques—or both from the same camera—we have a system for you. 

process UltraCam data to Level 3, radiometrically corrected and color-balanced imagery, high-density 
point clouds, DSMs, DSMorthos and DTMorthos.

We’ve got you covered.

©2015 Microsoft Corporation. All rights reserved. Microsoft, UltraMap and UltraCam Osprey, Eagle, Falcon and Hawk are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

iFlyUltraCam.com
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ENDPOINT

Progress in Earth observation (EO) from 

space has been astounding since the turn of 

the millennium. Over 200 optical EO satel-

lites are currently in orbit, run by govern-

mental agencies or private fi rms in over 30 

countries. The US and France defi nitely take 

the lead. The platforms orbiting at 500, 600 

or 700km above us produce images with 

overwhelming detail and accuracy. Until 

recently regulation disallowed the use of 

space images with a ground sample distance 

(GSD) smaller than 50cm. Particularly Digital 

Globe urged the US government to ease the 

GSD restrictions, and with success. Under 

the new ruling, images with a GSD of 31cm 

are permitted; this is exactly in line with the 

GSD of Worldview-3, which was launched by 

Digital Globe on 13 August 2014. A GSD of 

31cm means that more objects and more 

object types on the ground can be recog-

nised and outlined than on any other space 

image. On its website, Digital Globe 

promotes Worldview-3 images as a “viable 

alternative to aerial imagery, particularly for 

countries with formidable legal, geographic, 

or geopolitical barriers to aerial-based 

imagery collection, or where fast delivery and 

regular, cost-effective updates are major 

requirements.” This is a triumph for all those 

geomanagers who need accurate, timely and 

detailed geodata for monitoring and mapping 

purposes. Post-disaster damage inventories 

and relief efforts become easier to conduct 

and environmental monitoring becomes 

more effective. However, as in all human 

communications and interactions, not 

everyone is happy. A near-ideal situation for 

some creates anxiety and resistance among 

others – in this case outdoor workers, 

Data Cannot Be Created 
from Thin Air

including farmers, and outdoor recrea-

tionists. They express privacy concerns: 

“Big Brother is getting very close to my 

skin.” Farmers may be concerned that tax 

offi cers could count the number of cows or 

sheep on their property. Citizens, especially 

wealthier ones, might be anxious that neigh-

bours or the media could ‘spy’ on their 

parties from above. The higher the level of 

detail visible on Google Earth and other Earth 

viewers, the more pressing the privacy issue 

becomes. Regulations so far have not 

focused on privacy as governments have 

primarily attempted to balance the GSD 

issue between military interests (homeland 

security) and business opportunities. 

Is the level of detail visible in an image where 

the real issue lies? High-resolution aerial 

images have been captured over extensive 

areas, including cities, for generations. 

Nobody complained. However, usage was 

previously strictly reserved to mapping 

agencies, the military, local and national 

planners and suchlike. Today, everybody 

with an internet connection, whether wired 

or wireless, has access to satellite data 

through Earth viewers. If that were not so 

easy there would most likely be no privacy 

issue. Mark Zuckerberg, founder of 

Facebook, said in The Guardian in 2010: 

“People have really gotten comfortable not 

only sharing more information and different 

kinds, but more openly and with more 

people. People no longer have an expec-

tation of privacy.” I actually think people 

cherish their privacy – especially when they 

once have been confronted with the wicked 

aftermath of privacy violation, and the 

chance of that occurring increases with age. 

The solution? Limit the general public’s 

access to high-resolution satellite images 

and make them primarily accessible for 

government agencies, NGOs and private 

companies involved in geosciences. And 

when they are published in any form on 

Google Maps or other Earth viewers, any 

humans and human activities visible from 

above have to be pixelated or erased. How to 

codify that in law is another issue. In 

conclusion, here is a quote from the Digital 

Globe website which may hearten surveyors: 

“You cannot create data from nothing and 

the laws of physics cannot be conquered via 

software enhancements.” 

BY MATHIAS LEMMENS, SENIOR EDITOR, GIM INTERNATIONAL 

ASPRS Releases 
Positional Accuracy 
Standards for Digital 
Geospatial Data  
The American Society for Photogrammetry and Remote 

Sensing (ASPRS) has announced the release of the new 

Positional Accuracy Standards for Digital Geospatial Data. 

The new ASPRS accuracy standards fulfi l a critical need 

for map users and map makers alike. For centuries, map 

scale and contour interval have been used as an 

indication of map accuracy. Users want to know how 

accurately they can measure different things on a map, 

and map makers want to know how accurate maps need 

to be in order to satisfy user requirements.

 http://bit.ly/1Cl7SAt

Blaze Terra Extension 
to Enable Customers 
to Access WAMI
Eternix, specialised in next-generation software for GIS 

visualisation and editing in 3D, has released its fi rst WAMI 

extension enabling Blaze Terra users to access WAMI data 

through cloud-based services. WAMI stands for Wide Area 

Motion Imagery and is an advanced sensor-based 

technology, delivering board stretches of video-like 

footage. WAMI has been gaining popularity since its 

adoption by the Open Geospatial Consortium (OCG).

 http://bit.ly/1Cl7TVb

Geo-matching.com 
Adds GIS Software 
Category
Geo-matching.com has recently added GIS 

Software to its broad spectrum of product 

categories. Adtollo was the fi rst supplier to join this 

category with the product Topocad. In addition to 

general specifi cations, detailed information is given 

about storage, interoperability and data analysis.

 http://bit.ly/1Cl7h1L
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GREAT STORIES 
CONTINUE AT HxGN LIVE 2015
Join us for HxGN LIVE, Hexagon’s annual international event dedicated to helping 

customers harness the power of Hexagon technologies. For the first time, 

HxGN LIVE will be brought to you from two locations – Las Vegas will host the 

conference 1-4 June, then HxGN LIVE Hong Kong will take place 18-20 November. 

That’s double the opportunity to take part in inspiring keynotes, unlimited 

networking and must-see technologies!

REGISTER TODAY TO SHARE YOUR STORY 

AT HxGN LIVE!
Visit hxgnlive.com

KEYNOTES
INSPIRING, INSIGHTFUL 

INFORMATION!

SESSIONS
 EDUCATIONAL, HANDS-ON, 

ENGAGING!

NETWORKING
MIX, MINGLE AND 

MAKE CONNECTIONS!

THE ZONE
 THE LATEST, SMARTEST

 INNOVATIONS!
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What are the main lines leading towards 
a modern Egyptian NSDI?
For the past 28 years, our national spatial 

data infrastructure has been developing 

along two lines: completion and automation 

of the cadastral database and the basemap 

infrastructure, and improvement of the 

title registration services. We have gained 

momentum in the past few years and the 

automation of the basemap infrastructure 

is functioning well. A unifi ed nationwide 

geodatabase with converted and digitised 

data is up and running, and the new cadastral 

systems are ready too.

That also goes for the new procedures. A 

simpler and cheaper procedure combined 

with parcel-based registration makes it easier 

for everyone to register their landownership 

and real-estate rights. That now requires 

just a few steps and takes about a month, 

in contrast to the complex procedure that 

took seven months some years ago. It will 

stimulate mortgages and investments in 

agricultural expansion, building activities, 

small businesses, education, et cetera. 

How far is ESA in terms of the nationwide 
completion of map coverage and the 
cadastral registration?
The title registration and mapping in rural 

areas is nearly fi nished. In urban areas, the 

cadastral surveys and registrations will not be 

ready before 2030. However, the Ministerial 

Council is currently discussing whether 

to allow the private sector to contribute to 

fi nishing the title registration in urban areas. 

If so, we could be ready in fi ve years’ time. 

The Egyptian Survey Authority (ESA) is a focal point for the development of the national geospatial information 
infrastructure in Egypt. ESA chairman and CEO Medhat M. Kamal recently talked us through the current 
situation. His main concern is to achieve sustainability of the modernisation programme and to ensure the 
effective use of investment. Megalopolis Cairo is next ‘on the map’ for his staff, but that is easier said than done.

The next step is to tackle the megalopolis 

of Cairo with its 20 million inhabitants, not 

all of whom – especially in the slum areas – 

live in conditions that can be mapped and 

registered very effi ciently. Furthermore, Cairo 

is a very ancient city; that presents extra 

problems in terms of substantiating ownership 

since people often lack the right documents. 

In that case, many steps are required 

with different institutions. Continuous 

re-engineering and simplifying the registration 

process are the main priorities. Egypt actually 

already had a deed registration system in 

place, but only 5% of the roughly 3.5 million 

real-estate properties in Cairo were registered 

in the ‘old’ paper-based system. An improved 

deed registration process is therefore 

another scenario that has been established 

and is currently being used in the most 

complex parts of Cairo. This parcel-based 

deed registration system is linked to the 

national cadastral geodatabase. Therefore, 

although a deed registration offers slightly 

less legal protection for landowners than a 

title registration, our urban deed registration 

system will perhaps never be obsolete.

Which resources need special attention? 
We have secured our budget for basic 

human resources and IT equipment, but 

we now have to sustain the modernisation 

programme and ensure the effective use of 

investments. Therefore we are negotiating 

within the Ministry for more support to hire 

new staff who can take on the responsibilities 

of the staff members that retire. We also have 

to update our entire range of survey tools in 

preparation for the intense urban data-

collection process in the next 15 years.

Another priority is the need to keep the 

link between the databases in our service-

oriented architecture (SOA) up to date. 

Especially the link between the database with 

legal ownership information and the database 

with parcel information needs immediate 

Egypt to Complete National 
Geodatabase in 2030

 Medhat Mohamed Kamal El-Deen.

GIM INTERNATIONAL INTERVIEWS MEDHAT M. KAMAL EL-DEEN

BY FRÉDÉRIQUE COUMANS, CONTRIBUTING EDITOR, GIM INTERNATIONAL
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maintenance, but that is not only up to us to 

decide: the geodatabase is our jurisdiction 

but the legal database is the responsibility 

of the Real Estate Publicity Department, 

part of the Ministry of Justice. Furthermore, 

the regulations and laws require permanent 

review and amendment. For instance, it is 

very ineffi cient that a digital signature still 

cannot be applied in the registration process. 

We expect the legislation to be changed 

accordingly in the near future.

Another important obstacle is the low public 

awareness about the personal benefi ts of 

cadastral registration and how it can be 

done nowadays. It is crucial to maximise the 

registration of new contracts in particular. 

ESA takes every opportunity to communicate 

this to businesses and civilians. In this 

respect, it is a pity that the internet-based 

delivery of cadastral information services 

has to stay a long-term goal because of 

inadequate telecom and broadband facilities.

Do neighbouring Arab countries benefi t 
from Egypt’s facilities and knowledge? 
Yes. We have many professional visitors 

thanks to the study tours from Arab countries 

to ESA. We also offer training, provided 

by ESA staff for staff from neighbouring 

countries. And we see much interest in our 

Egyptian experts’ advice on title registration, 

deed laws, et cetera.

Conversely, ESA has cooperated with 

cadastral and mapping experts from 

Finland, Germany, the USA, France and 

The Netherlands, including in the fi eld of 

education. Firstly we arranged thorough 

training for our technical and IT staff. 

Some years later, the same was done for 

the managers and supervisors. That made 

a difference in terms of the management 

and optimisation of technical operations 

and quality, as well as the effective use of 

information technology. We have learned a 

lot from this and we advise other countries 

to organise training repeatedly and for both 

IT staff and managers in parallel; this is also 

helpful in ensuring continuous innovation. 

You have to have active support from all the 

management layers within the organisations 

involved to achieve a rigorous business 

process redesign.

Was process re-engineering crucial for the 
improvement of the title registration services?
It is not something you do once and 

never again. Even organisations which are 

functioning well do it once in a while to 

upgrade their service offering and make use 

of new insights and technical possibilities. 

I think it is a healthy habit to analyse certain 

current processes with your staff and fi nd 

ways for simplifi cation, to remove duplications 

in the process and fi nd shortcuts.

Our cadastral registration service used to 

be a manual paper-based process requiring 

human involvement to trace any request. Now 

we are working towards a ‘one-stop-shop’ 

concept: a registration request that leads 

to a title certifi cate should involve minimal 

effort by the customer. The re-engineering 

and automation of the service simplifi ed the 

process and removed many bottlenecks by 

building the cadastral infrastructure and some 

web services that perform tasks which were 

previously done manually. Many workfl ow 

requests became automated using a workfl ow 

engine that performs internal and external 

communications. And being able to provide 

better service also improved the working 

environment for our dedicated personnel, 

which is a critical success factor. 

Medhat Mohamed Kamal El-Deen 
Medhat Mohamed Kamal El-Deen has been chairman of the Egyptian Survey Authority (ESA) since August 2013. 

Before becoming vice-chairman of ESA in 2011, he was head of the ‘Protection of the Nile’ sector, the ‘Horizontal 

Expansion in Agriculture’ sector and the Suhaj-region management on ‘water resources and irrigation’. He 

started his career in 1988 as engineer at the High Dam & Aswan Authority where he became director in 2007.

Two important nodes 
in the Egyptian SDI
The Egyptian Surveying Authority (ESA) is part of the Ministry 

of Water Resource and Irrigation. It employs 7,000 people with 

an average age of 40. 12% of its employees are highly 

educated and women hold 30% of the higher-level roles. ESA is 

responsible for all the surveying and mapping in Egypt and 

manages the cadastral geodatabase that consists of the urban 

deed registration, urban title registration and rural title 

registration systems. Ms Fatma Abdelkader (head of the 

Cadastral Surveying & Mapping sector) and Mr Tarek Agag 

(general manager for Geodesy) both supported their chairman 

during this interview.

The Real Estate Publicity Department (REPD) is part of 

the Ministry of Justice and is the other main partner in 

the Egyptian SDI. REPD is responsible for the Real Estate 

Registry, which contains all the legal information related 

to property rights. ESA and REPD are now linked by 

high-speed telecommunication connections. The main IT 

platforms are IBMdb2, Oracle and ESRI. Clerks within ESA 

and REPD can use GIS web applications to view not only the 

parcel map, but also the ownership data and other legal 

documents related to the parcel. 

 Even in ancient times the Nile fl ooded every year, after which the exact parcel borders had to be pointed 

out to the right owners. Hence, surveying and cadastral registration in Egypt dates back several thousands 

of years. The fact that the pyramids are so perfectly positioned and shaped is also attributed to ancient 

expert geodetic knowledge.
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New information and communication technologies, along with economic, fi nancial and political globalisation, 
the increasing mobility of people and cultural and social exchange, have all helped to shape the way in which 
we perceive geographic information systems, including cadastres, today. The Swiss think tank called 
‘Dimension Cadastre’ has identifi ed trends that are felt both within society and within the professional 
community which will potentially affect the future development of cadastral systems.

Beyond Dimensional 
Limits

REFLECTIONS, VISIONS AND EXPECTATIONS FOR A DYNAMIC FUTURE CADASTRE
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BY DANIEL STEUDLER AND XAVIER COMTESSE ON BEHALF OF ‘DIMENSION CADASTRE’, SWITZERLAND 

SURVEYING AND POSITIONING
Offi cial cadastral surveying provides authentic 

and certifi ed data with a guarantee of the 

required geometrical and attributive accuracy. 

This offi cial guarantee needs to be retained 

since the data is essential for a country’s 

economic development; numerous political 

and social decisions depend directly on it. 

What may change, however, is the method 

of data collection. Positioning technology 

might soon be just as accurate and more or 

less obtainable in real time using the above-

mentioned smart devices. Global navigation 

satellite systems in combination with smart 

devices may provide data, collected by 

citizens, through visual recognition. It is by 

pointing the smart device at a building, a land 

parcel, or even a landscape that recognition in 

its entirety will work. The territory will ‘signal’ 

our position to us with absolute accuracy. In 

a manner of speaking, the land will become 

the map encompassing all maps. Hence, the 

contributions from traditional surveyors will 

decrease, which could also spell the end of 

the surveying profession as we know it. 

The theoretical and practical consequences 

will certainly concern the legal recognition 

of such methods. Whereas we currently set 

out to defi ne databases of objects, cadastral 

layers, etc., in the future we will also be 

storing and archiving algorithms. These will 

require offi cial certifi cation because they 

will form the basis of the reconstitution 

of datasets and data. Hence, there are 

indications that future surveyors will have 

a role to play in the transition process, i.e. 

as professionals in charge of changing and 

adapting representations of properties and the 

management of land and augmented reality.

LEGITIMATE VERSUS LEGAL
Technological and political pressures led 

to the rapid development of the traditional 

cadastres, which are based on surveying and 

land registration, over the last two decades. 

The legal mandate has been an essential 

factor, but in the wake of digital technology 

and the political call for professional land 

management, new categories of legal land 

objects are increasingly evolving and thus 

giving rise to new levels of representation. 

We have to anticipate that social changes 

– increased involvement of the public and 

social networks – will result in radical new 

approaches, namely a society driven more by 

a ‘legitimate’ impetus than a ‘legal’ one.

Whereas the legal basis has previously 

been regarded as a constitutional element 

in democracies, especially in the West, the 

situation seems to becoming somewhat 

different today; in fact, it now appears that 

an action deemed ‘legitimate’ can prevail 

over a national legal system. An example can 

be seen in Switzerland in connection with 

the blacklisting of countries regarded by the 

OECD as ‘tax havens’. Although Switzerland’s 

position was based on a sovereign and legal 

foundation, the ‘legitimate’ pressure exerted 

by some of the major OECD member states 

suffi ced to cause Switzerland to quickly bend 

one of its most essential principles, namely 

the rule of law.

Nowadays, the differentiation between a 

position based on a legal foundation and one 

based on ‘legitimate’ actions is a constituting 

element of societies, and especially of global 

governance. As more and more people 

become involved in social networks, they 

will continue to exert pressure in this sense. 

Based on the development of public opinion, 

transparency and political correctness in 

In 2014, the Swiss think tank called 

‘Dimension Cadastre’ published a report 

entitled ‘Beyond Limits’ examining refl ections, 

visions and expectations for a dynamic future 

cadastre. The intention of ‘Beyond Limits’ 

is not to predict the future, but rather to 

identify and discuss trends that are felt both 

within society and within the professional 

community. A number of these trends are 

explored below.

CHANGING WORLD 
Examining the evolution of the cadastre, 

of surveying and of its various aspects 

means, above all, tracing the development of 

methods and technologies from the drawing 

board to the computer, from 2D to 3D, from 

terrestrial measurement to global navigation 

satellite systems, from terrestrial surveying 

to photogrammetry, from databases to 

knowledge bases and from analogue to digital 

technology. Boundaries between the private 

and the public sphere are disappearing. 

Today’s mobile phones are smart devices and 

thus computers in their own right, equipped 

with diverse sensors and countless apps; 

they even can show us the way thanks to the 

built-in global navigation satellite systems. 

This allows for a contextual presence, in 

situ. These devices also can take photos 

and create video footage instantly since 

digital images can be modifi ed, transmitted 

and stored ‘on the spot’. This will be a key 

factor in the coming decade. Our societies 

are moving away from the written word 

towards imagery, forming new semantics, 

new languages and a new framework of 

understanding.

SOCIAL NETWORKS
Massive datasets are being generated with 

help of such devices. Data mining can 

use – or misuse – those datasets. The issue 

of open data is gaining ground, especially 

within public administrations, based on the 

openness of the internet and software. The 

rapid rise of social networks is bringing about 

the biggest change in social behaviour in 

decades. People are able to ‘socialise’ freely 

with others at low cost, with varying degrees 

of commitment and for an indefi nite duration 

in a new kind of ‘common interest club’. This 

represents a complete restructuring of social 

relationships. Decisions are made by each 

individual citizen, and this empowerment 

is the very essence of the ongoing social 

revolution.

SOCIETY WILL BE 
DRIVEN MORE BY A 
‘LEGITIMATE’ IMPETUS 
THAN A ‘LEGAL’ ONE
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society in the course of the last few decades, 

there can no longer be much doubt about this 

process of societal change.

CADASTRAL DIMENSIONS
When representation was merely planar, 

we lived in a world in which objects were 

described in two dimensions; maps and 

plans were suffi cient. The representation 

of pipes and conduits beneath the ground, 

and of the height of buildings, slope of roofs, 

etc., led to the creation of what we now call 

‘3D’ within geographic information systems. 

On old plans and maps, details of historical 

development and modifi cations over time 

were often preserved at best in the form of 

barely legible notes. Today, with the aid of 

digital storage of data, it is – and will remain 

– easier to obtain a history of modifi cations 

within the cadastral system and thus of the 

recorded objects. In areas such as tourism 

and land-use planning, as well as regional 

economic development, there are also calls 

for data to be attached or linked historically to 

buildings and land. Temporal (4D) data of this 

type is not currently regarded as an integral 

part of the cadastral system, but it should be 

incorporated in the future, including at the 

legislative level.

THE INTERNET OF THINGS
The Internet of Things (IoT) entails smart 

devices equipped with functions for 

geolocalisation, visualisation, simulation and 

anticipation acting as intelligent systems 

and interacting with one another based on 

algorithms. The result is huge databases 

that are fed and accessed via cloud-

based services on the internet, anytime 

and anywhere. What is lacking so far is an 

understanding of the implications for the 

cadastral system. In 20 years’ time, we can 

assume that, in addition to surface, line 

and point objects, there will also be virtual 

and algorithmic objects. Together these will 

form the basis of a new cadastral system. 

Each of these objects will belong to a new 

nomenclature recordable in uniform resource 

identifi er (URI) format so that it can be 

directly accessed via the internet. This will 

resemble a huge ‘virtual library’ in which each 

object will have an identifi er just as each book 

has its own form of identifi cation (ISBN). 

Initially, all cadastral objects will be provided 

with a URI in order to be addressed; later 

they will be given physical (IP) addresses to 

make it possible to connect smart systems 

associated with the objects. As far as the 

objects forming the present-day cadastre 

are concerned, it seems safe to predict that 

they will mainly be linked with each other 

via the internet, which will be very useful 

for urban development, construction of new 

roads, etc. It will be possible to provisionally 

deposit measurement instruments in order to 

simulate situations such as rainfall, landslides 

or exposure to sunlight. 

AUGMENTED CITIZEN 
Thanks primarily to the internet and so-called 

‘smart cities’ and ‘smart devices’, people now 

fi nd themselves able to directly intervene in 

information and production systems. Blogs, 

feedback, applications like Mash-up, etc., 

enable them to contribute to databases, 

including geographic information systems, 

to such an extent that these have come to 

rely heavily on their input. Examples include 

feedback on restaurants, hotels, travel, 

visits to museums, reviews of music and 

books, and comments on numerous other 

products in the consumer sector. The value of 

information about such items is signifi cantly 

modifi ed because it has acquired a 

subjective, somewhat ‘emotional’ dimension. 

While ‘emotional’ contributions may be less 

well suited to objective products such as 

maps and cadastres, we are nevertheless 

moving in the direction of integrated 

information systems: the objective and the 

subjective, the legal and legitimate, the real 

and the virtual. This integration will enable us 

to describe the core of our vision including 

the dimensions, the objects involved and the 

stakeholders.

One of the major challenges to be faced 

in the future concerns the integration of 

the general public as stakeholders in the 

cadastral system. The solution will neither 

be obvious, nor easy. Initially the answer will 

be to prompt people to submit comments 

regarding, for example, footpaths by asking 

them to intervene to report identifi ed 

problems and hazards, and then to issue 

warnings so that their contribution can be 

clearly benefi cial to others.

‘COMMON PROPERTY’ AND STAKEHOLDERS
A new notion is emerging of a concept 

positioned between ‘private’ and ‘public’ 

property, namely one that could be referred 

to as ‘common property’ or a ‘common 

asset’. To a certain extent this takes the form 

of shared knowledge or a combination of 

public and open know-how. One example can 

be found in various newspaper publishers 

initiating a web-based platform permitting 

people to report information by describing 

an aspect of a specifi c location in e.g. 

100 characters. Other examples include 

knowledge about footpaths, Google Street 

View, City Wikis, dedicated websites such 

as Craiglist (USA), eBird.org for birds, 

virtual visits to tourist destinations, as 

well as knowledge of the past or present 

development of a particular city, district or 

street. At the same time, these private and 

open knowledge collections can be linked 

or combined with public and authoritative 

data of different levels defi ned by geomatics, 

cadastre, geography or geology.

For surveying, cadastre and land register 

professionals, the concept of ‘common 

property’ as neither private nor public 

but somewhere in between certainly 

raises questions. This may mean that the 

FOR PROFESSIONALS, 
THE CONCEPT OF 
‘COMMON PROPERTY’ 
CERTAINLY RAISES 
QUESTIONS
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professional communities will have to rethink 

their approach to these issues.

CONCLUDING REMARKS
The growing importance of ‘legitimate’ versus 

‘legal’ can be interpreted as a confrontation 

between a priori and a posteriori legislation. 

Furthermore, there are the questions about 

the relevance of introducing new objects into 

cadastral systems and about the general public 

as stakeholders, consumers, players and 

co-creators of future information systems. Finally 

there is the central question of ownership, the 

private/public aspect and the new concept 

of the ‘common asset’. For the professionals 

involved, another matter appears to be just as 

urgent, namely the redistribution of tasks: who 

will be responsible for what in the future? Based 

on the potential of the nearly ubiquitous smart 

devices and their possibilities, the conclusion 

can perhaps be summed up by reversing Alfred 

Korzybski’s aphorism; not “The map is not the 

territory”, but rather “The territory is the map”. 
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Glaciers are large bodies 

of ice moving slowly 

downhill under the forces 

of gravity. On the way 

down, the ice deforms, 

creates crevasses, speeds 

up and slows down. The 

process involves huge 

forces. Monitoring these 

movements is of great 

scientifi c interest, but 

due to the 

Deformation monitoring of glaciers is of great value to scientists with an interest in climate change. Due to 
the slow movements of glaciers, a semi-permanent deformation system is the best method to monitor the 
changes. Using low-cost GPS receivers that work in a wireless sensor network makes such a set-up feasible. 

slow dynamics a semi-permanent solution 

is required. Nevertheless, a high spatial 

resolution is desirable: if one can measure 

movement at many different points, the full 

dynamics can be described in much more 

detail. Such monitoring solutions are now 

available thanks to low-cost GNSS modules 

operating in a so-called wireless sensor 

network (WSN).

LOW-COST GPS 
Over the last few years, the expansion of 

mobile systems has led to low-cost and 

low-energy components, including GPS 

modules providing L1-frequency 

raw carrier-phase data, similar to 

the capability of geodetic-grade 

receivers. These modules are now 

available for less than USD100. Such 

GPS modules are often used for 

georeferencing. They usually only provide a 

metre-level accuracy derived from the GPS 

code signal alone, but by employing geodetic 

concepts such as carrier phase measurement 

and relative positioning it is possible to 

achieve accurate positions in the WSN. 

Effectively, this transforms the WSN into a 

deformation monitoring system.

GEOCUBES
Within a WSN, multiple devices work in 

unison to measure environmental parameters 

continuously. The targeted size of a WSN for 

deformation monitoring is 10 to 50 devices 

distributed over an area of around 1km². 

The French National Institute of Geographic 

and Forest Information (IGN-France) has 

developed devices for such a WSN called 

Geocubes (Figure 1). The Geocubes include 

all the basic functionalities, namely a 

Low-cost GPS Sensors 
for Deformation 
Monitoring 

MONITORING DEFORMATIONS ON A GLACIER WITH WIRELESS SENSOR NETWORKS

 Figure 1, Receiver dock (left) and several extra 

sensors: gas sensor (centre) and wind gauge (right). 

BY LIONEL BENOIT, OLIVIER MARTIN AND CHRISTIAN THOM, IGN, FRANCE
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 Figure 2, Network operation scheme.

 Figure 3, Geocube network set up for a glacier survey.

battery, a GPS chip for positioning and timing, 

a computer to manage data acquisition 

and storage, and a radio module for data 

exchange. Solar panels are used for the 

power supply, making it possible to abandon 

the receivers on the fi eld as long as required 

by the survey. To achieve precise timing of 

all collected data in the network in one time 

scale, the computer clock is controlled by 

GPS to reach 100-microsecond accuracy. 

The Geocubes are designed to enable 

modular addition of several environmental 

sensors such as meteorological sensors, 

piezometers or seismographs. The device 

provides an interface to these modules 

through data exchange protocols and several 

connectors using serial connection or 64-pin 

board-to-board plugs. A Geocube measures 

7cm on each side and costs around 

USD1,000. Hence, it is suffi ciently affordable 

for dense networks to be set up comprising 

numerous devices. 

NETWORK OPERATION
Central to every WSN is the network-based 

operation. All the complex tasks such as data 

centralisation, data processing, data storage 

in a database or network management are 

accomplished by a master node, called 

the coordinator (Figure 2). The Geocubes 

transmit data wirelessly to the coordinator. 

This makes the Geocubes unsophisticated 

and thereby robust, and also reduces the 

energy consumption of the Geocubes. The 

coordinator is set up on the fi eld in the vicinity 

of the network (Figure 3), needing careful 

installation. Because it acts as the brain 

of the network, it is resource- and energy-

consuming and hence requires a large solar 

panel as power supply. Moreover, since the 

coordinator is the central component of the 

network, service interruption must be avoided. 

Remote users connect to the coordinator 

over an internet link, which could be a wired, 

3G or satellite connection, depending on the 

application. The user can subsequently query 

the database and visualise the data or change 

the sensing settings. 

POSITIONING
GPS satellites provide two positioning signals, 

namely L1 and L2, each with a different 

frequency. High-end geodetic receivers 

perform carrier-phase measurements on 

both frequencies which allow them to correct 

for ionospheric delay, one of the larger error 

sources in GPS. They can do this because 

the effect of ionospheric delay is different for 

the L1 and L2 frequencies. The cheaper GPS 

receivers used in a WSN only observe the 

carrier phase on the L1 signal. However, it is 

not necessary to achieve accurate absolute 

positions; it is suffi cient to know how much 

change there is in the baseline between 

two GPS stations, as this is effectively the 

deformation. As long as the baselines are 

shorter than 1km, this can be measured 

accurately with the L1 signal alone. 

Once data has been centralised in the 

coordinator, an extended Kalman fi lter 

computes the positions of the nodes from 

double differences in real time. This consists 

of a linear combination of the observed carrier 

phase by two receivers and two satellites 

simultaneously. With double differencing, 

clock errors can be discarded while errors 

due to the ionosphere and troposphere are 

reduced. The Kalman fi lter improves the 

accuracy of the observations by assuming 

an expected movement for each point 

and integrating all observations in a time 

series. The positioning software runs in the 

coordinator. Network processing is carried 

out using the raw carrier-phase data collected 

by all the active nodes of the network. As a 

result the position of the moving devices is 

obtained in a reference frame fi xed by at least 

3 Geocubes set up in stable locations in the 

vicinity. The resulting position time series of 

each Geocube involved in the survey has a 

temporal resolution of up to 1 second and a 

precision of 1cm standard deviation (Figure 4).

ADDITIONAL DATA
The recorded displacements and 

deformations can be contextualised using 

extra measurements from additional 

sensors added to the WSN. This facilitates 
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the analysis of position time series and 

deformations. In addition, it monitors data 

acquisition conditions and thus makes the 

data more reliable. For instance, the stability 

of the receivers can be checked using 

inclinometers, thereby ensuring the stability of 

the mounting of the sensing nodes.

APPLICATION
In order to test a Geocube network, 13 

Geocubes were used to study the dynamics 

 Figure 4, Results of the monitoring of the Argentière glacier by a network of Geocubes.
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of the Argentière glacier in the Mont Blanc 

massif in France. The aim of this survey 

was to better understand the acceleration 

of the ice surface in response to heavy 

rainfall occurring during the autumn. From 

13 September to 14 November 2013, 11 

Geocubes were fi xed on the ice in a 800m 

x 300m uncrevassed area of the glacier 

while two additional receivers were set up on 

the stable banks of the glacier to reference 

the survey. A coordinator was set up near 

one of the stable receivers to manage the 

network. Hence, the temporal and spatial 

variability of the ice surface velocity could be 

precisely monitored. The accuracy and the 

reliability of the Geocube survey was checked 

by comparing the results with external 

deformation measurements carried out using 

terrestrial photogrammetry and satellite 

synthetic aperture radar. The Geocubes 

successfully showed velocity heterogeneity in 

the studied glacier after heavy rainfall. 
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Recently the Coalition of Geospatial 

Organizations (COGO) in the U.S. published 

a report card that highlights the condition of 

the U.S. National Spatial Data Infrastructure. 

The goal of the evaluation was to attract 

attention to the need for current and 

accurate geospatial information to make 

all governments work in the most effi cient 

and cost-effective way possible. The 

promise in 1994 was that, by maintaining 

a standardised, high-quality series of 

‘framework data’, the NSDI would provide 

access to reliable, current data from all 

partners. This would minimise duplication 

The Coalition of Geospatial Organizations commissioned a panel of industry exerts to evaluate the National 
Spatial Data Infrastructure (NSDI) of the U.S. The results have been presented in the NSDI Report Card. 
Overall, the panel awarded the infrastructure a C-. GIM International will focus on the report in general in the 
next issue, but for now we are looking at the aspect of orthoimagery data which scored a C+. The conclusion: 
“Orthoimagery data could better meet user needs by providing comprehensive leaf-on and leaf-off coverage.”

of effort and promote the use of the most 

complete and reliable information.

In the light of this initial goal, the quality 

of data on seven basic (framework) data 

themes – from cadastral to transportation 

– has been evaluated by a seven-member 

expert panel, chaired by James E. 

Geringer (former governor of Wyoming and 

subsequent director of policy and public 

sector strategies with Esri). “The report is 

aimed at encouraging State and Federal 

government to make improvement of the 

NSDI a high priority so the nation can make 

signifi cant, rapid progress on jobs, education, 

economic growth, public safety, energy, 

natural resource management, healthcare, 

agriculture, transportation and other areas. By 

evaluating the Federal government’s efforts 

to lead and coordinate the creation and 

maintenance of this data, the report refl ects 

on how well the NSDI is meeting its goals,” 

said Jim Geringer at a press conference in 

Washington. “The member organisations of 

COGO want to engage Congress and Federal 

agencies to discuss and identify common-

sense improvements that will lead to a more 

robust NSDI. The report card should serve as 

a starting point for frank discussions about 

the role of the Federal government to provide 

common geospatial data for all users.”

C+
The U.S. Geological Survey (USGS) 

published ‘The National Map Customer 

Requirements’ some years ago. Orthoimagery 

was consistently cited as one of the top 

datasets needed to support geospatial 

activities regardless of the business activity 

or application level. With the widespread 

availability of commercial mapping and web 

viewing, imagery data is almost ubiquitous 

across the United States of America. 

The National Digital Orthoimagery Program 

(NDOP) provides complete coverage of the 

U.S. and its territories and possessions with 

1-metre ‘leaf-on’ orthoimagery. The NDOP 

historically updated digital orthoimagery 

coverage every 3 to 10 years, but it is 

currently estimating a 2-year cycle based on 

U.S. Orthoimagery Data 
“Requires Attention”

REPORT CARD ON THE U.S. NATIONAL SPATIAL DATA INFRASTRUCTURE 

 Screenshot of the USGS National Map Viewer.
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projected funding. The ‘leaf-on’ orthoimagery 

layer warrants a grade of A-, given coverage, 

standards and collaboration among 

supporting agencies. 

The coordination of and collaboration 

on orthoimagery is a leading example of 

cross-agency and cross-sector working 

relationships. However, there are additional 

opportunities to eliminate redundancies and 

leverage budgets across the different levels of 

government. Many Federal, State, and local 

government programmes have clear needs 

for high-resolution ‘leaf-off’ imagery which 

enables much more to be seen and done in a 

more urban environment than images taken 

when the leaves are ‘on’. No comprehensive 

national programme exists for this product; 

the ‘leaf-off’ orthoimagery lacks coverage. As 

a result, the overall grade for this data theme 

has been lowered to C+, meaning it needs 

attention (whereby an A means ‘Fit for the 

future’ and an F means ‘Unfi t for purpose’).

STANDARDS
There is nothing wrong with the availability or 

use of standards in this data theme. 

The Federal Geographic Data Committee 

(FGDC) has developed the Geographic 

Information Framework Data Content 

Standard. A Guidance Document version 

1.0 is available on the FGDC website. 

Orthoimagery is covered very well and the 

standard is commonly used. According to the 

Executive Order ‘Coordinating Geographic 

Data Acquisition and Access: The National 

Spatial Data Infrastructure’ (Bill Clinton, 

1994), “Federal agencies collecting or 

producing geospatial data, either directly or 

indirectly, shall ensure, prior to obligating 

funds for such activities, that data will 

be collected in a manner that meets all 

relevant standards adopted through the 

Federal Geographic Data Committee (FGDC) 

process.”

Additionally, national mapping technical 

instructions titled ‘Standards for Digital 

Orthophotos’ were issued by the Geological 

Survey. These instructions were integrated 

with other national mapping programme 

technical instructions and specifi cations for 

data-specifi c metadata by the FGDC. 

An additional ISO standard (ISO 19115-

2:2009) extends the existing geographic 

metadata standard by defi ning the schema 

required for describing imagery and gridded 

data. The standard provides information 

about the properties of the measuring 

equipment used to acquire the data, the 

geometry of the measuring process employed 

by the equipment, and the production 

process used to digitise the raw data. This 

extension deals with metadata needed 

to describe the derivation of geographic 

information from raw data, including the 

properties of the measuring system, and 

the numerical methods and computational 

procedures used in the derivation.

PARTNERING 
There is a large volume of orthoimagery 

data across the nation, collected by many 

agencies and private sector organisations. 

Federal leadership for imagery programmes 

has been provided by the National Digital 

Orthoimagery Programs Committee (NDOP) 

which has been particularly effective in 

providing ways to share budget resources and 

in building a common standards-based data 

resource. Partners are the Natural Resources 

Conservation Service, the Farm Service 

Agency, the U.S. Forest Service, and the U.S. 

Geological Survey. The NDOP develops and 

promotes a national strategy that acquires 

or accesses the best orthoimagery data for 

Federal agencies while creating partnerships 

with State, local, tribal and private 

organisations. The NDOP is a chartered 

subcommittee of the FGDC.

Numerous Federal and State programmes 

comprise the imagery components of the 

NDOP, including the National Agriculture 

Imagery Program, the USGS Orthoimagery 

Program and programmes such as the 

National Geospatial-Intelligence Agency 

(‘133 Urban Areas’), the Federal Emergency 

Management Agency Risk Map Program 

and the Census Bureau MAF/TIGER 

Modernization Program. Numerous states 

have their own orthoimagery programmes, 

many with requirements for 1-foot leaf-off 

imagery or fi ner coverage. Requirements 

gathered from the states are forwarded to 

 The U.S. NSDI report card focuses on the framework of seven key data layers. Each layer was 

considered in its context of relevant standards, development and coordination, and assessed for 

completeness and accessibility. The report card also evaluated the overall progress of the collaborative 

efforts to make the framework a well-functioning body.

NO COMPREHENSIVE NATIONAL PROGRAMME EXISTS 
FOR HIGH-RESOLUTION ‘LEAF-OFF’ IMAGERY; IT IS 
A PATCHWORK AND LACKS COVERAGE

COGO
The report card on the U.S. National 

Spatial Data Infrastructure is organised 

at the request of the Coalition of 

Geospatial Organisations (COGO), 

which is a group of the leading 

geospatial organisations in the U.S. It 

only takes public policy positions with a 

unanimous vote of its member 

organisations. COGO is a coalition of 13 

national professional societies, trade 

associations and membership 

organisations in the geospatial fi eld, 

representing more than 170,000 

individual producers and users of 

geospatial data and technology. 
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the NDOP, which coordinates with Federal 

requirements in an effort to leverage 

the various programmes and products. 

Coordination eliminates duplication and 

lessens the costs to partners. In the USGS 

survey titled ‘The National Map Customer 

Requirements’, 10 states indicated that they 

had no programme for developing state-wide 

orthoimagery.

The existing collaboration and partnering 

is working well for the ‘leaf-on’ images. 

The USDA’s National Agricultural Imagery 

Program collects data during the growing 

season, with plants fully emerged and leaves 

on the trees. The data is at 1-metre resolution 

and covers a state’s agricultural area, 

including forest lands. Other Federal agencies 

work with the USDA and pay for extending 

the fl ights to cover non-agricultural areas. 

State and local governments sometimes pay 

for higher-resolution imagery. 

It is the collaboration concerning 

‘leaf-off’ images that requires attention. 

The NDOP supports partnerships for 

higher resolution (1-foot) leaf-off digital 

orthoimagery in coordination with State-

managed orthoimagery programmes when 

requirements are aligned. In the past, this 

has been done in coordination with the 

‘NA 133-cities Imagery Program’ and other 

specialised Federal requirements. The result 

is a patchwork of high-resolution imagery 

that has limited value for many government 

functions.

FURTHER READING
1. http://www.cogo.pro

ACCESSIBILITY
Orthoimagery is publicly available through the 

USDA Geospatial Data Gateway, the National 

Map, agency data portals, Federal clearing 

houses and portals, and State and local 

access points.

The National Map offers free downloads of 

public-domain, 1-metre orthoimagery for the 

conterminous United States, with many urban 

areas and other locations at 1-foot or fi ner 

resolution. Data downloads and additional 

information are available at [1]. Orthoimagery 

data is also accessible through the NSDI 

clearing house at the Geoplatform.gov portal. 

36 states (out of 50) indicated in the 

survey titled ‘The National Map Customer 

Requirements’ that “This data layer is publicly 

available without restrictions” (mostly through 

State-maintained public web-mapping 

services) whereas fi ve states indicated that 

it is not. 

THE ‘LEAF-ON’ ORTHOIMAGERY LAYER 
WARRANTS A GRADE A-, GIVEN COVERAGE, 
STANDARDS AND COLLABORATION
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Terrestrial laser scanning is widely used for accurate modelling of factories, oil refi neries, monuments and 
slopes. The latter is key in monitoring landslides, which frequently occur in humid and hot regions such as 
Malaysia. Scan resolution might affect the results of slope modelling, but how? The author went in search 
of the optimal scan resolution by scanning two slopes in Cameron Highlands in Malaysia. 

In Malaysia, although most of the landslides 

are due to illegal logging and other human 

activities, their occurrence is usually triggered 

by earthquakes, heavy rainfalls and other 

natural phenomena. In the framework 

of disaster management it is important 

to understand the relationships between 

slope, geomorphological structure, natural 

phenomena, deforestation and the risk of 

landslides. Over the course of time, many 

methods and techniques have been used 

to measure slopes. The recently developed 

terrestrial laser scanning (TLS) technology 

acquires high-density and high-accuracy 

point clouds which are key datasets 

for computing accurate and detailed 

sizes of slopes in hilly and mountainous 

areas, especially in densely populated 

regions. TLS is particularly valuable 

when slopes are diffi cult to reach or 

not accessible at all.

SITE AND EQUIPMENT
The higher the density, the more time the 

fi eldwork takes and the higher the storage 

and processing burden. Therefore, there 

is a trade-off between density, fi eldwork 

time, storage and processing. The aim of 

the present work was to go in search of the 

optimal scan resolution. More specifi cally, 

it involved investigation of the effects of 

four scan resolutions – 10, 30, 50 and 

70mm – on the slope sizes computed from 

digital surface models (DSMs) acquired from 

two slopes in Cameron Highlands, where 

landslides frequently occur. To acquire the 

point clouds, a Topcon GLS1500 was used 

which emits 30,000 pulses per second and 

Modelling Slopes 
with TLS 

SEARCHING FOR THE OPTIMAL SCAN RESOLUTION IN MALAYSIA

 Figure 1, Topcon GLS1500 in front of a slope which is normally covered by plastic sheeting to reduce 

erosion. This was removed before scanning. 
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coordinates was fi ltered to remove outliers. 

From the cleaned point cloud, a DSM was 

generated which subsequently enabled slope 

sizes to be computed. Since the resulting 

slope sizes would vary from 0° to 90°, for 

analysis purposes these were grouped into six 

intervals each with a width of 15° (see legend, 

Figure 3). The number of slopes falling in 

each of the six intervals was computed for 

each of the four scan resolutions, and the 

results were transferred into percentages 

(Figure 4). The sum – per scan resolution – of 

the percentages of those six intervals gives 

100%. In the 61°-75° interval, the percentage 

of slopes computed from the 10mm scan 

resolution is 14% and for the interval > 75° 

it is 12%, which far outreaches the other 

scan resolutions. Meanwhile, the 10mm scan 

resolution tends to be underrepresented in 

the lower intervals.   

CONCLUDING REMARKS
The use of a high scan resolution is 

suitable for steep slopes, while for slopes 

of less than 60° a scan resolution of 70mm 

may suffi ce. 

has a maximum range of 150m for natural 

surfaces. This may increase to 330m when 

surfaces become more refl ective. The TLS 

(Figure 1) was set up 100 metres away from 

the slope area. Three ground control points 

(GCP) were placed, measured by kinematic 

GNSS and marked by prisms mounted on 

tripods for easy identifi cation in the scans 

(Figure 2).

PROCESSING AND ANALYSIS
After acquisition and initial processing, the 

raw data stored as a point cloud of x,y,z 

 Figure 2, Prisms mounted above a ground control point.

FURTHER READING
-  Tahar, K. N. (2015) Investigation on Different Scanning 

Resolutions for Slope Mapping Studies in Cameron 

Highlands, Malaysia. Arabian Journal for Science and 

Engineering, pp. 245-255.

 Figure 3, Slope map; slope sizes are grouped into 6 intervals of 15° each.

 Figure 4, Percentages of slope size classes per scan resolution.

KHAIRUL NIZAM TAHAR
Khairul Nizam Tahar received his PhD degree 

from Universiti Teknologi Malaysia (UTM) in 

2013 and currently lectures at the Centre of 

Studies for Surveying Science and Geomatics, Universiti 

Teknologi MARA (UiTM). His major research interests 

include aerial photogrammetry, GIS and UAS.

 khairul0127@salam.uitm.edu.my
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Participants were welcomed by HE Morayyea 

Hassan Al Shahrani, president of the General 

Commission of Survey (GCS) and chairman of 

the National Committee of GIS, Saudi Arabia, 

who emphasised that the government and 

the people of the Kingdom of Saudi Arabia 

were proud to host the regional event. He 

The next phase of the United Nations Committee of Experts on Global Geospatial Information Management 
(UN-GGIM) regional architecture was successfully implemented in Riyadh, Saudi Arabia, on 24 and 25 February 
2015, when the UN-GGIM: Arab States Regional Committee for Arab States was convened. Organised by the 
UN-GGIM Secretariat in partnership with the Government of the Kingdom of Saudi Arabia, the two-day event 
attracted 32 senior delegations from 11 countries (Algeria, Bahrain, Egypt, Jordan, Kingdom of Saudi Arabia, 
Lebanon, Morocco, Oman, Qatar, Tunisia, United Arab Emirates), and the Statistical Centre for the Cooperation 
Council for the Arab Countries of the Gulf (GCC-Stat).

also expressed his pleasure to see many 

Arab-country representatives travelling to 

Riyadh and sharing their experiences in 

the important emerging fi eld of geospatial 

information. The meeting was opened by Dr 

Amor Laaribi from the UN-GGIM Secretariat, 

who stated that the establishment of the 

fourth UN-GGIM regional entity was most 

welcomed and in line with UN-GGIM’s 

global mandate to promote cooperation and 

dialogue among countries, and regional and 

international organisations.

GEOSPATIAL INFORMATION BASE
Dr Vanessa Lawrence CB, co-chair of 

UN-GGIM, chaired the meeting and gave a 

comprehensive overview of UN-GGIM and 

its importance globally, noting: “We all know 

that in order to tackle some of the greatest 

challenges we face as a society today – 

eradicating poverty; combating disasters 

and climate change; enhancing economic 

development, especially in transitional and 

developing countries; promoting sustainable 

patterns of consumption and production; 

and protecting and managing the natural 

resource base of countries – we need to 

understand more about our location and 

place. Fundamental to this is increasing 

our understanding in order to make the 

important decisions on how to address these 

issues. Therefore, solid, reliable and accurate 

information is needed to make such evidence-

based decisions. A reliable and accurate 

geospatial information base is at the heart of 

this, and this Committee is driving the work 

UN-GGIM: Arab States 
Convenes Inaugural 
Meeting in Riyadh

 The participants of the UN-GGIM: Arab States meeting.
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the use of geospatial information, particularly 

its integration with statistical information, 

for evidence-based decision-making. 

However, it was noted that there were still 

some challenges, including those related to 

institutional arrangements, new technologies, 

national capacities and meeting the needs of 

emerging geospatial data users.

Following productive debate and discussions, 

it was decided that four Working Groups 

would be established with countries electing 

themselves to join at least one of the initial 

Working Groups with the agreement that 

others may choose to join later. The Working 

Groups are: (i) Institutional Arrangements, 

Legal and Policy Issues, Awareness and 

Capacity Building; (ii) Fundamental Data 

and Geo-Standards; (iii) Geodetic Reference 

Frame; and (iv) Integration of Geospatial and 

Statistical Information. The leaders of the 

Working Groups will be nominated at the 

next meeting of the UN-GGIM: Arab States 

Committee and Working Groups, to be held 

in Algiers, Algeria, from 10-11 June 2015. A 

further meeting of UN GGIM: Arab States is 

scheduled in New York, USA, during the 5th 

Session of UN GGIM, from 3-7 August 2015. 

In closing the fi rst UN-GGIM: Arab States 

meeting the chair-elect, HE Al-Shahrani, 

observed that country participants were 

pleased with the interactive discussions and 

the proposed set of recommendations to 

improve geospatial information development 

in their region. All expressed their satisfaction 

with the outcomes of the meeting with the 

election of the Bureau and the establishment 

of four Working Groups with highly relevant 

topics upon which to build a substantive work 

plan. The participants thanked the Kingdom 

of Saudi Arabia for its hospitality and for 

its commitment to carry out the UN-GGIM: 

Arab States Committee’s secretariat work. 

The participants also warmly thanked the 

UN-GGIM Secretariat for continuing to assist 

the Arab Member States in building and 

implementing their Regional Committee. 

to ensure that such an information base is 

developed and available right across the globe.”

The fi rst order of business for the meeting 

was to elect the inaugural UN-GGIM: Arab 

States Bureau, determining Saudi Arabia as 

chair and Algeria and Jordan as vice-chairs 

to lead its Executive Bureau for the next few 

years. Saudi Arabia has additionally accepted 

the proposal to assure the Secretariat of the 

Regional Committee. Suffi cient time was 

then dedicated to the discussions about 

the work programme and the subsequent 

establishment of Working Groups. 

SPECIFIC RELEVANCE
Participants agreed that the geospatial 

information issues to be addressed by the 

Regional Committee should be considered 

in line with the major issues identifi ed by 

UN-GGIM through global consultation, but 

with specifi c relevance to the countries in 

the region. Countries, represented by a 

wide spectrum of national experiences in 

geospatial as well as statistical activities, 

were able to enrich the discussions and learn 

from the experiences of others. They showed 

their keen interest in the building of national 

geospatial information infrastructures and 

 Arab States Bureau and the UN-GGIM Secretariat.

BY AMOR LAARIBI, GGIM COORDINATOR,  UNITED NATIONS STATISTICS DIVISION

AMOR LAARIBI
Amor Laaribi joined the United Nations 

Statistics Division Offi ce in February 2000 to 

defi ne and plan the Division’s priorities in the 

area of geospatial information and to promote its use 

within census mapping in developing countries. He 

contributed to the foundation of the United Nations 

Committee of Experts on Global Geospatial Information 

Management (UN-GGIM) and has been involved in the 

work of the UN Expert Group on the Integration of 

Statistical and Geospatial Information. He also acted as 

the secretary of UN Regional Cartographic Conferences 

and the UN Group of Experts on Geographical Names 

(UNGEGN) at the Statistics Division (STAT/DESA). 

 laaribi@un.org

SAUDIA ARABIA WAS DETERMINED AS CHAIR AND ALGERIA 
AND JORDAN AS VICE-CHAIRS
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The geospatial industry is worth an estimated 

US150 billion annually, yet there is no precise 

global address or location reference system 

that can be used easily by everyone. According 

to the Universal Postal Union, 75% of the 

world’s countries suffer from inconsistent, 

complicated or no addressing systems. 

This means that around 4 billion people are 

‘invisible’: unable to report crime; unable to get 

deliveries or receive aid; and unable to exercise 

many of their rights as citizens because they 

simply have no way to communicate where 

they live. In remote locations, water facilities 

are diffi cult to fi nd, monitor and fi x. Even in 

countries with advanced address systems, 

people get lost, local businesses and tourist 

attractions are diffi cult to fi nd and deliveries 

go astray. A third of delivery and logistics fi rms’ 

costs are in the ‘last mile’ where addressing 

plays a key role. At best, poor addressing is 

costly and annoying in developed countries, 

while at worst it hampers the growth and 

development of nations around the world, and 

ultimately costs lives.

USER-FRIENDLY REFERENCE SYSTEM
Latitude and longitude coordinate pairs 

provide a precise location reference but, 

whilst this is great for machines, it is 

ineffective for people as they are impossible 

to remember, even in the short term, and 

errors in understanding, transcription and 

communication make widespread use 

prohibitive.

Having spent 10 years organising live music 

events around the world and constantly facing 

huge logistical frustrations that came with 

poor addressing, Chris Sheldrick, CEO of 

what3words, sought a solution. He discussed 

the idea of a more usable and less error-

prone version of the latitude and longitude 

coordinate system with a mathematician 

friend, who subsequently wrote an early 

version of the what3words algorithm on the 

back on an envelope. The company was 

founded by the pair and two other friends in 

London, UK, in March 2013.

The what3words global address system 

uses an algorithmic engine similar to that 

of a coordinate system. Each address 

what3words has developed a new global address system based on three words. Its API and 
software allows other businesses to enhance their own services by adding user-friendly location 
referencing, thus providing people around the world with a simple and easy way to communicate 
addresses.

WHAT3WORDS

Addressing Just 
Got Smarter

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.
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BY GILES RHYS JONES, MARKETING DIRECTOR, WHAT3WORDS   

to offering a global service that everyone can 

use. It is available in a range of languages: 

English, Spanish, French, Portuguese, 

Russian, Turkish, Swahili and Arabic.

what3words has its own apps and web 

services including iOS, Android, Pebble and 

Google Glass. More importantly, the API 

and SDK are plug-ins for businesses and 

developers for whom communicating location 

is important. To date the system has been 

integrated into 25 apps and services and 

one national mapping service. The privately 

owned company now consists of eight people. 

DOING GOOD
The business model is based around 

charging for access to the API or SDK. The 

company is now coming to the end of the free 

API period and starting to sign commercial 

agreements with clients, partners and 

distributors. what3words will always be free 

for individuals to use for their own websites 

and apps. When what3words charges for 

access to its API or SDK, it also intends to 

support fair and equitable use. The company 

employs a structure that provides qualifying 

organisations, including humanitarian and 

not-for-profi t entities, with a range of free 

and discounted usage plans. “We believe in 

doing good by doing business,” says Chris 

Sheldrick.

COMMON LOCATION LANGUAGE
With the advent of smart watches, wearable 

technology, the Internet of Things (IoT) and 

connected vehicles, people now expect to 

be able to communicate precise locations 

verbally with their devices, and for that 

location to work across all devices and 

operating systems. Hence, voice will become 

a key requirement for users and a point of 

differentiation for businesses. Furthermore, 

what3words expects everything to become 

increasingly customised around location; 

the company sees an ever-growing use and 

demand for linking psychology, services, 

traditional advertising and social advertising 

with location data.

GLOBAL STANDARD
The company’s target for this year is to be 

integrated into several national addressing 

services. In 5 years’ time, what3words aims 

to be the global standard for addressing, used 

by billions. And its mission: to help everyone 

and every location use a simple 3 word 

address. 

comprises three words instead of numbers 

or alphanumeric codes so that non-technical 

people can fi nd any location accurately and 

communicate it more quickly, more easily and 

with less ambiguity than any other system. 

Based on a grid resolution of 3 x 3m, the 

planet has been divided into approximately 57 

trillion squares, with a pre-assigned and fi xed 

sequence of three words for each of them.

Since the what3words system works via 

algorithm as opposed to a database, 

the core technology is contained with a 

fi le around 10MB in size. The system is 

non-hierarchical and since all the units 

referenced are the same size, there is no 

need to interpret the code to know what size 

of area is being referenced. The system is 

also non-topological; the three words used to 

reference any square on the Earth’s surface 

are not dependent on the three words to 

reference any of the adjacent squares. 

GLOBAL SERVICE
what3words released its own app and website 

in July 2013 and technical developments 

have followed rapidly ever since. The 

online API was released in November 

2013 and the offl ine SDK in October 2014. 

Autocorrect error detection and Compass 

offl ine navigation functionality was added in 

February 2015. The company is committed 

MORE INFORMATION
what3words.com
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The United Nations General Assembly 

adopted the UN resolution on a Global 

Geodetic Reference Frame for Sustainable 

Development on 26 February 2015. This is 

one concrete example of an outcome from 

UN-GGIM, in which FIG has been active, and 

both FIG and IAG are mentioned in the fi nal 

resolution text. Last year at the FIG Congress 

in Kuala Lumpur, the work of UN-GGIM was 

highlighted on a number of occasions and 

the resolution was discussed in the plenary 

sessions, in technical sessions as well as 

in a FIG-facilitated meeting. The outcome 

was a FIG Statement that was adopted by 

the UN-GGIM-AP Executive Board at its 

meeting during the XXV FIG Congress. The 

statement expresses the importance of the 

resolution and at the General Assembly the 

FIG member organisations were urged to 

take the statement home to the respective 

countries. 

The science that supports the precise 

pinpointing of people and places should 

be shared more widely, according to the 

United Nations General Assembly as it 

adopted its fi rst resolution recognising the 

importance of a globally coordinated approach 

to geodesy: “The discipline focused on 

accurately measuring the shape, rotation and 

gravitational fi eld of planet Earth.

Geodesy plays an increasing role in people’s 

lives, from fi nding disaster victims to fi nding

directions using a smartphone”.

The General Assembly resolution, titled 

‘A Global Geodetic Reference Frame for 

Sustainable Development’, outlines the value 

of ground-based observations and remote 

satellite sensing when tracking changes 

in populations, ice caps, oceans and the 

atmosphere over time. Such geospatial 

measurements can support sustainable 

development policymaking, climate 

change monitoring and natural disaster 

management, and also have a wide range 

of applications for transport, agriculture and 

construction.

Emphasising that “no one country can do 

this alone”, the General Assembly called for 

greater multilateral cooperation on geodesy, 

including the open sharing of geospatial 

data, further capacity building in developing 

countries and the creation of international 

standards and conventions.

Co-sponsored by 52 Member States, the 

resolution was originally put forward by 

Fiji. Ambassador Peter Thomson, Fiji’s 

Permanent Representative to the United 

Nations, explained that, as a small island 

developing State, Fiji is vulnerable to 

increasingly severe natural disasters, sea-level 

rise and other problems triggered by climate 

change, but uses geodesy data to plan as 

best as it can. 

Wu Hongbo, the United Nations Under-

Secretary-General for Economic and Social 

Affairs, praised Member States’ efforts to 

“discuss, deliberate and decide on issues 

relevant to positioning geospatial information,” 

and noting that geodesy is fundamental for 

monitoring changes to the Earth, stressed 

“the signifi cance of the global geodetic 

reference frame in supporting sustainable 

development”.

FIG is pleased that the resolution has 

now been adopted and would like to ask 

all member organisations to note that the 

work continues to realise a roadmap for the 

implementation of the resolution. 2015 is a 

crucial year in which world leaders will be 

called upon to determine the global course of 

action to improve people’s lives and protect 

the planet. With key fi nance, sustainable 

development and climate change conferences 

approaching, the focus on practical solutions 

and international cooperation in today’s 

resolution sets the right tone.

For more information: Committee of Experts 

on Global Geospatial Information Management 

and the Working Group on Global Geodetic 

Reference Frame. 

UN General Assembly Urges the 
 Sharing of Geospatial Data to Benefit 
People and Planet
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Spotlight on Recent Open Geospatial Policy 
and Legislation 

Formal aspects of geospatial data management, 

such as public policy and legislation, often 

are contrasted with more open or organic 

approaches that enable crowdsourcing 

and social networking. This juxtaposition is 

unhelpful since both have a place in spatial 

data infrastructure (SDI) development, and 

recent open data initiatives balance or blend 

policy and legislation with keen attention to 

civil society engagement. Civil society inputs 

tend to receive greater news coverage since 

it is inspiring to fi nd people working together 

to effect change. Back-offi ce legal and policy 

developments are decidedly less sexy, but still 

merit attention. For situations in which voluntary 

coordination or action is problematic or unlikely, 

regulatory and compliance instruments may be 

required to infl uence behaviour.

The GSDI Association tracks progress around 

the world in geospatial legal and policy efforts, 

identifying and circulating relevant information 

via the discussion forum of the GSDI Legal 

and Socioeconomic Working Group since 

2004. This material helps GSDI members 

to stay informed on the issues and on good 

practice. Just recently, GSDI has highlighted 

new efforts that demonstrate alignment of 

open data policy and SDI. 

In South Africa, in line with section 11(2) of 

the Spatial Data Infrastructure Act, 2003 

(Act No. 54 of 2003), the Minister of the 

Department of Rural Development and 

Land Reform approved the Base Dataset 

Custodianship Policy and the Policy on Pricing 

of Spatial Information Products and Services 

[1]. The Base Dataset Custodianship Policy:

•  outlines the criteria for identifi cation and 

appointment of base dataset custodians to 

promote data sharing

•  promotes cooperative relationships among 

base dataset custodians and other entities 

to ensure access to, and availability of, 

relevant base datasets

•  specifi es rights of a base dataset custodian

•  specifi es responsibilities of a data user in 

relation to a base dataset custodian.

The Policy on Pricing of Spatial Information 

Products and Services aims to ensure that 

informed decisions can be made on pricing 

of spatial information in the public sector and 

that there is consistency in the application 

of the pricing policy. The inability to pay for 

data must not be used as a barrier to deny 

access to services to a user or user group. In 

essence, the pricing policy of the public sector 

must provide for equitable, universal access.

In Australia, the Western Australian 

Government is one of the largest collectors 

of data in the country. This data remains a 

relatively untapped resource that could be used 

by other agencies or sectors to develop new 

or better products or services to meet citizens’ 

needs and support better policy decisions and 

business practices in government.

The Western Australian Whole of Government 

Open Data Policy [2] aims to facilitate greater 

release of government data to the public in 

appropriate and useful ways to generate value 

and productivity. A draft has been released 

for consultation. The policy would require the 

“proactive” release of datasets under Creative 

Commons licensing, while reserving the 

ability of some agencies to charge for “higher 

value datasets or information that comes 

with a cost of publication”. The policy aims 

to make the policy reform budget neutral, 

stating that “there should be no or minimal 

cost to agencies in making data open and/

or for people to access the data”. The draft 

policy targets all new datasets for release and 

asks that all new systems and updates are 

designed with proactive data release in mind.

These are just two examples regarding geospatial 

policy and legislation developments and 

developing good practice at regional and national 

level. Readers are also directed to GSDI’s Geo 

Legal Interoperability Map (GLIM) of the World 

project, which is being expanded in 2015 [3] 

as reported in previous GSDI columns. 

Kate Lance is the GSDI news editor and can 

be reached at newseditor@gsdi.org. 
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IAG

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 
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: 
Chris Rizos, 
c.rizos@unsw.edu.au

Vice-President: 
Harald Schuh, harald.schuh@
gfz-potsdam.de

Secretary General: 
Hermann Drewes, 
iag@dgfi.badw.de 

Immediate Past President: 
Michael Sideris, 
sideris@ucalgary.ca 

President of Commission 1 
Reference Frames: 
Tonie van Dam, 
tonie.vandam@uni.lu 

President of Commission 2 
Gravity Field: 
Urs Marti, 
urs.marti@swisstopo.ch 

President of Commission 3 
Rotation & Geodynamics: 
Richard Gross, 
richard.gross@jpl.nasa.gov 

President of Commission 4 
Positioning & Applications:
Dorota Brzezinska, 
dbrzezinska@osu.edu 

Chair of Global Geodetic 
Observing Systems (GGOS): 
Hansjörg Kutterer, 
hansjoerg.kutterer@bkg.bund.de 

President of Communication & 
Outreach Branch (COB): 
József Ádam, 
jadam@sci.fgt.bme.hu 

Representatives of the Services: 
Riccardo Barzaghi, riccardo.
barzaghi@polimi.it 
Tom Herring, tah@mit.edu 
Ruth Neilan, 
ruth.e.neilan@jpl.nasa.gov 

Members at large: 
Claudio Brunini, 
claudiobrunini@yahoo.com 
Richard Wonnacott, 
rwonnacott@gmail.com 

President of the ICC on Theory: 
Nico Sneeuw, sneeuw@gis.
uni-stuttgart.de
 
Assistant Secretary: 
Helmut Hornik, 
hornik@dgfi.badw.de
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More information

www.isprs.org/2014tc1symposium/

www.iag-aig.org

 President of the IAG Commission 4, Prof Dorota 

Grejner-Brzezinska.

The ISPRS Technical Commission I (TC I) 

Symposium was held from 17-20 November 

2014 in conjunction with the Pecora 19 

and IAG Commission 4 Symposium. The 

event took place at the Renaissance Denver 

Hotel in Denver, Colorado, USA, with great 

success for all involved and in attendance. 

Here, Dr Charles Toth, ISPRS TC I president, 

acknowledges the important contributions 

made by the IAG in organising this unique 

event.

The Symposium welcomed over 480 

attendees from more than 25 countries 

around the globe, representing all the 

six continents, for a unique and thought-

provoking two and a half days of technical 

sessions. More than 190 speakers presented 

in 35 sessions, with topics ranging from ‘UAS 

and Data Analysis’ to ‘Landsat and Sentinel’, 

‘Land Cover Change’, ‘Mobile Mapping 

Technologies’ and more. 

The symposium theme, ‘Sustaining Land 

Imaging: UAS to Satellites’, was carried 

throughout, and particularly in the opening 

plenary session where attendees were 

welcomed by Charles Toth, president of 

ISPRS Technical Commission I and ISPRS/

IAG Committee chair, from The Ohio State 

University; Tom Holm, Pecora Steering 

Committee chair, U.S. Geological Survey 

EROS; and Dorota Grejner-Brzezinska, 

president of IAG Commission 4, from The 

Ohio State University. The opening plenary 

talk, titled ‘Landsat: A Vision Realised!’, 

was given by Dr Berrien Moore III in an 

excellent presentation on the importance 

of the Landsat programme for science and 

society. 

From the 102 submissions to the ISPRS TC I 

track, 62 were accepted for oral presentation. 

The manuscripts have been published in both 

the ISPRS Annals and Archives, and cover 

a broad range of topics related to remote 

sensing platforms and sensing technologies, 

providing a good review of recent 

developments in the state-of-the-art sensing 

techniques and methods of photogrammetry, 

remote sensing and engineering geomatics, 

as well as their applications to mapping and 

to the Earth sciences. On the platform side, 

unmanned aerial systems (UASs) and small 

satellite constellations have shown remarkable 

developments, generating unprecedented 

interest and prompting sensor providers to 

better accommodate these remote sensing 

platforms. In particular, advancements 

in Lidar technologies are noteworthy, as 

miniaturised laser sensors are in high 

demand. Research to exploit the new sensor 

technologies and sensing capabilities offered 

by cooperating sensor platforms is rapidly 

increasing. 

The Technology Floor at the Symposium was 

also a bustling area of activity throughout 

the week. With industry developers, 

manufacturers, academia, government 

agencies, survey and mapping fi rms, 

agriculture fi rms and companies from 

UAS-related industries, the Technology 

Floor held two lunches for the attendees 

and sponsored the ever-popular Exhibitors’ 

Reception. Over 35 poster presentations also 

fi lled the Technology Floor and foyer.

The closing plenary session on Thursday, 

20 November, titled ‘Petapixel Computing 

for All: Transforming Remote Sensing in the 

21st Century’, attracted a standing-room-

only crowd for a fascinating presentation by 

Rebecca Moore, founder of Google Inc.’s 

Google Earth Engine & Earth Outreach. Ms 

Moore demonstrated some of Google’s most 

recent mapping tools to showcase some 

of the world’s most pressing problems in 

environmental conservation, human rights and 

cultural preservation. 

Thanks go to all TC I WG offi cers as well 

as to symposium organisers from USGS, 

NASA and IAG for creating a fantastic 

programme that included many high-quality 

scientifi c presentations, industry-leading 

contributions and fascinating plenary 

discussions. 

ISPRS Technical Commission I
Symposium 2014
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EXECUTIVE MEMBERS
PRESIDENT
Georg Gartner, TU Wien, Austria

SECRETARY-GENERAL & 
TREASURER
Laszlo Zentai, Eotvos University, 
Hungary

VICE-PRESIDENTS
Derek Clarke, Surveys and 

Mapping, South Africa
Menno-Jan Kraak, ITC, 
The Netherlands
Sukendra Martha, Bakosurtanal, 
Indonesia
Paulo Menezes, Federal University 
of Rio de Janeiro, Brazil, 
Anne Ruas, IFSTTAR, France
Tim Trainor, Census Bureau, USA
Liu Yaolin, Wuhan University, 
China

PAST-PRESIDENT
William Cartwright, RMIT 
University, Australia

EDITOR ICA NEWS
Igor Drecki, University of 

Auckland, New Zealand
COMMISSION CHAIRS
Cognitive Visualisation
sara.fabrikant@geo.uzh.ch
Map Design
kfield@esri.com
Art & Cartography
scaquard@gmail.com
History of Cartography
elri@worldonline.co.za
Map Projections
mlapaine@geof.hr
Theoretical Cartography
qydu@whu.edu.cn
Data Quality
chenxy@ecit.cn
Atlases
peter.jordan@oeaw.ac.at

Mapping from Remote Sensor 
Imagery 
xyang@fsu.edu 
Geospatial Analysis and 
Modeling 
bin.jiang@hig.se 
Geovisualisation
gennady.andrienko@iais.
fraunhofer.de
Maps and the Internet
rcammack@mail.unomaha.edu
Ubiquitous Cartography
arikawa@csis.u-tokyo.ac.jp
Digital Technologies in 
Cartographic Heritage livier@
topo.auth.gr 
Open Source Geospatial 
Technologies

suchith.anand@nottingham.ac.uk
Generalisation and Multiple 
Representation 
dirk.burghardt@tu-dresden.de
Planetary Cartography
hhargitai@gmail.com
Mountain Cartography
karel.kriz@univie.ac.at
Neocartography
s.l.chilton@mdx.ac.uk
Maps and Graphics for Blind and 
Partially Sighted People
acoll@utem.cl
Maps and Society
chris.perkins@manchester.ac.uk
Use and User Issues
elzakker@itc.nl
Cartography and Children

jesus@map.elte.hu 
Education and Training
dave.fairbairn@newcastle.ac.uk
GI for Sustainability
vstikunov@yandex.ru
Map Production and 
Geobusiness
philippe.demaeyer@ugent.be
Cartography in Early Warning 
and Crises Management
undatra@yahoo.com 
Geoinformation Infrastructures 
and Standards acooper@csir.
co.za

GIM CORRESPONDENT
David Fairbairn, Newcastle 
University, UK

INTERNATIONAL CARTOGRAPHIC ASSOCIATION

More information

www.icaci.org

 The Executive Committee of ICA visited the facilities of the SulAmérica Convention Center (in Cidade 

Nova, next to Rio’s City Hall), the ICC 2015 venue, in November 2014.

The 27th International Cartographic Conference 

(ICC), to be held in Rio de Janeiro, Brazil, 

from 23 to 28 August 2015, is now only a few 

months away. This will be a unique opportunity 

for the global community of cartographers 

and GIScience researchers and practitioners 

to meet colleagues, present research work, 

exchange ideas, display cartographic products, 

get connected with a range of like-minded 

international citizens, and have a good time in 

one of the most famous cities in the world!

As the world’s authoritative body for 

cartography and GIScience, the International 

Cartographic Association is pleased that Brazil, 

one of the most dynamic member nations of 

ICA, is hosting the event. For the past several 

years, many prominent Brazilian and Latin-

American organisations have been dedicated 

to work on the success of the Conference, and 

it is certain that it will be a wonderful event. 

Prof Georg Gartner, the ICA president, has 

reiterated that “the fi elds of cartography 

and GIScience are becoming more relevant 

than ever. Modern cartography is critical to 

mankind; without maps, we would be ‘spatially 

blind’. Knowledge about spatial relations and 

location of objects is extremely important for 

enabling economic development, managing 

and administering land, handling disasters 

and crisis situations, or simply to navigate. 

Cartography is also most contemporary: new 

and innovative technologies support our work. 

Maps can be derived automatically from 

geodata acquisition methods, including laser 

scanning, remote sensing or sensor networks. 

Smart models of geodata can be built, allowing 

in-depth analysis of structures and patterns. A 

range of presentation forms is available now, 

from maps on mobile phones to geoinformation 

in augmented reality apps. Finally, maps 

and other cartographic products are simply 

attractive. Many people like to use maps, to play 

with maps, for instance on the internet, or just 

to admire them. We are currently witnessing a 

dramatic increase in the use of maps. The ICC 

2015 in Rio de Janeiro will be an opportunity 

to refl ect on all these issues and more. It will 

gather cartographers and GIScience experts; 

government offi cials; commercial cartography 

representatives; academics and students 

of geoinformation and related fi elds such 

as computer science, cognitive sciences or 

remote sensing; designers and artists; VGI 

and crowdsourcing activists. The conference 

will be an event for all those interested in 

the relevance, the attractiveness and the 

contemporaneity of maps and cartography.”

 

The response to the Call for Papers was 

unexpectedly high, resulting in a large number 

of submissions. The Scientifi c Committee, 

chaired by Prof Claudia Robbi Sluter 

(University of Parana), assessed contributions 

using the review system recommended by 

ICA. Submissions will be presented in both 

journals and books, along with the standard 

volumes of proceedings. 

The local organising committee, directed by 

Prof Paulo Menezes, is working hard and is 

committed to deliver an unforgettable event. 

Prof László Zentai, ICA secretary general and 

treasurer, is also starting preparations for the 

General Assembly 2015. The quadrennial 

General Assembly gathers ICA national 

members and is the decision-making body of 

ICA: thus all executive positions, commissions, 

changes to statutes or guidelines, and 

selection of venue for the next General 

Assembly in 2019 will be voted on in Rio.

The conference website at www.icc2015.org 

is a great place to start planning your visit. 

Flying down to Rio
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More information

www.isprs.org

www.isprs2016-prague.com

 View from St. Vitus Cathedral (Prague Castle).

2016 is the year of the Summer Olympic 

Games in Brazil and of the XXIII ISPRS 

Congress, which will be held in the Czech 

Republic for the fi rst time. Prague, the hosting 

city, welcomes many congresses all year 

round.

For us, the organisers, the congress date of 

12-19 July 2016 feels like the near future. 

We have booked the congress venue – the 

Prague Congress Centre – and 3,000 hotel 

rooms. The ISPRS Council members and 

Technical Commission presidents have 

approved the Congress Reviewing System, 

including its time schedule. 

REGISTRATION OPENS ON 12 JULY 2015
ISPRS will continue with two previously 

used types of proceedings. The older one is 

called Archives with reviewed abstracts. The 

Archives have already reached Thomson & 

Reuters CPCI and are registered in SCOPUS. 

The ISPRS Council aims to achieve the 

same evaluation for the younger proceeding 

type: Annals. The Annals are proceedings 

with double blind-reviewed full papers. The 

deadline for full paper submissions to Annals 

is 30 November 2015, while the deadline for 

abstract submissions is 13 December 2015.

The congress programme will offer many 

scientifi c sessions but also business-related 

ones. The programme will be preceded by 

tutorials, which will be a source of basic 

knowledge to interested participants. 

ISPRS will organise two forums – the National 

Mapping Agency Forum and the Space 

Agency Forum – during the congress week. 

The forums will bring together participants 

from these agencies and also allow them to 

meet during one joint session. All congress 

participants will have access to the forums.

Students are welcome to take part in the 

ISPRS Summer School. It will be held in Tel , 

a beautiful town to the southeast of Prague.

The team preparing the entire congress 

programme is fi nalising the last steps for 

Technical Tours. These will allow participants 

to visit interesting places in the Czech 

Republic – such as the Czech Offi ce of 

Survey, Mapping and Cadaster – and in 

neighbouring countries, such as Microsoft’s 

UltraCam company.

A social programme including concerts, 

theatre, a boat trip and a gala dinner is 

planned for the evenings. A large range of 

optional tours is already being prepared for 

participants and their families.

All these aspects will be described in greater 

detail in the Second Announcement, which 

will be published in March 2015 on the 

congress web page. 

XXIII ISPRS Congress: ‘From human history 
to the future with spatial information’

 David erný: Three Babies in Kampa (Prague).
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CALENDAR NOTICES
Please send notices at least 

3 months before the event 

date to: Trea Fledderus, 

marketing assistant, email: 

trea.fl edderus@geomares.nl

For extended information 

on the shows mentioned on 

this page, see our website: 

www.gim-international.com.

 APRIL
GEO-TUNIS 2015
Hammamet, Tunisia

from 01-05 April

For more information: 

E: atigeo_num@yahoo.fr 

W: www.geotunis.org

III INTERNATIONAL FORUM ‘INTEGRATED 
GEOSPATIAL SOLUTIONS – THE FUTURE 
OF INFORMATION TECHNOLOGIES’
Moscow, Russia 

from 15-17 April 

For more information:

W: http://sovzondconference.ru/2015

THE WORLD CADASTRE SUMMIT, 
CONGRESS AND EXHIBITION
Istanbul, Turkey 

from 20-25 April 

For more information:

E: tahsin@itu.edu.tr

W: http://wcadastre.org

INTEREXPO GEO-SIBERIA-2015
Novosibirsk, Russia 

from 20-22 April 

For more information:

E: argina.novitskaya@gmail.com

W: www.expo-geo.ru

AAG ANNUAL MEETING 2015
Chicago, IL, USA 

from 21-25 April 

For more information:

E: meeting@aag.org

W: www.aag.org/annualmeeting

SKYTECH 2015
London, UK

On 24 April

For more information:

W: www.skytechevent.com

GISTAM 2015
Barcelona, Spain

from 28-30 April

For more information: 

E: gistam.secretariat@insticc.org

W: www.gistam.org/

 MAY
AUVSI’S UNMANNED SYSTEMS 2015
Atlanta, GA, USA

from 04-07 May

For more information: 

W: www.auvsishow.org

ASPRS 2015 ANNUAL CONFERENCE
Tampa, FL, USA

from 04-08 May

For more information:

W: www.asprs.org/

asprs-conferences.html

MUNDOGEO#CONNECT LATIN AMERICA 
Sao Paulo, Brazil

from 05-07 May

For more information:

E: connect@mundogeo.com

W: http://mundogeoconnectcom/ 

2015/en

RIEGL LIDAR 2015
Hong Kong and Guangzhou, China 

from 05-08 May 

For more information:

E: riegllidar2015@riegl.com. 

W: www.riegllidar.com

ISRSE 2015
Berlin, Germany 

from 11-15 May 

For more information:

E: isrse36@dlr.de

W: www.isrse36.org

FIG WORKING WEEK 2015
Sofi a, Bulgaria

from 17-21 May

For more information: 

E: fi g@fi g.net

W: www.fi g.net/fi g2015

GEO BUSINESS 2015
London, UK

from 27-28 May 

For more information:

E: dsmith@divcom.co.uk

W: http://geobusinessshow.com/

conference/

 JUNE
HXGN LIVE
Las Vegas, NV, USA

from 01-04 June

For more information:

E: contactus@hxgnlive.com

W: http://hxgnlive.com/las.htm

28TH INTERNATIONAL GEODETIC 
STUDENT MEETING (IGSM)
Espoo, Finland 

from 01-06 June 

For more information:

E: felix@igsm.fi 

W: www.igsm.fi 

INTERNATIONAL CONFERENCE ON 
UNMANNED AIRCRAFT SYSTEMS
Denver, CO, USA

from 09-12 June

For more information:

W: www.uasconferences.com

OPTECH IMAGING & LIDAR SOLUTIONS 
CONFERENCE
Toronto, CA, Canada 

from 09-12 June 

For more information:

E: inquiries@optech.com

W: www.optech.com

ADVANCING GEOGRAPHIC 
INFORMATION SCIENCE: THE PAST 
AND NEXT TWENTY YEARS
Vespucci Institute Bar Harbor, Maine, 

USA

from 29 June – 03 July

For more information: 

W: http://giscienceconferences.org/

vespucci2015week2/

 JULY
FOSS4G-EUROPE CONFERENCE
Como, Italy 

from 14-17 July 

For more information:

E: contact-foss4ge@osgeo.org

W: http://europe.foss4g.org/2015/

ESRI INTERNATIONAL USER CONFERENCE
San Diego, CA, USA

from 20-24 July

For more information:

E: uc@esri.com

W: www.esri.com/events/user-conference

13TH SOUTH EAST ASIAN SURVEY 
CONGRESS (SEASC 2015)
Marina Bay Sands, Singapore

from 28-31 July

For more information: 

E: pat@eventspeople.com

W: www.seasc2015.org.sg/index.html

 AUGUST
27TH INTERNATIONAL CARTOGRAPHIC 
CONFERENCE
Rio de Janeiro, Brazil

from 23-28 August

For more information:

E: christina@congrex.com.br

W: www.icc2015.org

UAV-G CONFERENCE 2015
Toronto, CA, Canada 

from 30 August-02 September 

For more information:

W: www.uav-g-2015.ca

 SEPTEMBER
PHOTOGRAMMETIC WEEK 2015
Stuttgart, Germany

from 7-11 September

For more information:

W: www.ifp.uni-stuttgart.de/phowo

INTERGEO 2015
Stuttgart, Germany

from 15 -17 September 

For more information:

W: www.intergeo.de

CONVENTION OF SURVEYING 
“AGRIMENSURA 2015”
La Habana, Cuba

from 23-26 September

For more information: 

E: silvia@unaicc.co.cu

W: www.agrimensuracuba.com/

 OCTOBER
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
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Trimble V10
Imaging RoverVISUALIZE, MEASURE, AND MODEL  

BRIDGES QUICKER THAN EVER BEFORE
Reduce field time by almost 50% with the Trimble® V10 Imaging Rover 

and Trimble Business Center office software. Now you can visualize, 

measure, and model bridge structures, clearances and more with greater 

safety, in less time. By gathering 360-degree panoramic images from 

a fixed point, you avoid both traffic and the need to access dangerous 

areas. With high-dynamic-range (HDR) imagery and tilted positioning, you 

can also capture difficult-to-access features in poor lighting. In the office, 

use Trimble Business Center software to review field data, document 

conditions, extract positional and attribute information, or export data 

into SketchUp to create 3D models. You’ll have comprehensive data 

to write complete inspection reports and produce 3D deliverables—all 

without ever putting yourself, or your team, in danger.

Discover the power of images collected with the Trimble V10

at www.trimble.com/V10

Capture rich, accurate visual data with 
or without a position receiver

Avoid site revisits—locate and measure 
features in the office that weren’t 
captured in the field

Document and communicate site 
conditions to decision makers not on site

HDR option for high quality images in 
poor light conditions

Produce comprehensive geospatial 
deliverables in Trimble Business Center

N
o 

27
69

2769.indd   1 11-03-15   10:51GIM0415_Cover   52 26-03-15   16:07:00

http://www.trimble.com/V10

	Advertisers Index 
	Editorial 
	Insider's View 
	News 
	5 Questions 
	Perspectives 
	Endpoint 
	Egypt to Complete National Geodatabase in 2030 
	Beyond Dimensional Limits 
	Low-cost GPS Sensors for Deformation Monitoring 
	U.S. Orthoimagery Data "Requires Attention"
	Modelling Slopes with TLS 
	UN-GGIM: Arab States Convenes Inaugural Meeting in Riyadh 
	Addressing Just Got Smarter 
	FIG 
	GSDI 
	IAG 
	ICA 
	ISPRS 
	Agenda 

