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“Th e truth lies midway”. Th is saying often holds when a matter has several 
viewpoints. Nobody is always completely right; issues are more often grey than black 
or white. And this is defi nitely the case for the future of unmanned aerial systems 
(UAS) in the whole spectrum of surveying. Too often a new technique is regarded as 
being so promising, and its supporters believe it will overtake everything else in no 
time. But just as often, those believers have to back down when they see that the new 
method has disadvantages as well. UAS indeed holds great promise and, as a 
technique between terrestrial and airborne surveying, it occupies that midway 
position that had previously remained vacant. It is therefore the ideal technique 
positioned between land and air, and the ideal technique to bridge the gap between 
the two, playing the role of the intermediate. In this fi rst issue of GIM International, 
we are featuring an article on ‘Low-speed and Low-altitude UAS’ by Lomme 
Devriendt from Belgium (see page 23). Devriendt has conducted research to see how 

operational UAS have altered 
modern-day photogrammetry, 
exploring the question of what 
UAS – by potentially enabling the 
high precision of land surveying 
to be merged with 
photogrammetry’s ease of 
capturing geodata – adds to 
satellite and airborne 
photogrammetry and land 
surveying. Devriendt identifi es 
three features that are important 
in order to merge these benefi ts 
successfully. Th e fi rst is high 
immunity to weather, light and 
foliage conditions. Th e second is 
support for both 2D/3D mapping 
for topographic and cadastral 
purposes and 3D modelling of 

buildings and other constructions. Th e third is high ground resolution or ground 
sample distance (GSD) and surveying precision, which are limited for high-altitude 
photogrammetry. I’m not giving away the answer to Devriendt’s question here – you 
can read it for yourself. But as you can imagine, once again the truth lies midway. 
What I can reveal, of course, is the rapid development of UAS that will soon have an 
impact on the more traditional surveying techniques. We will keep track of this, not 
only in this fi rst edition of the year but also in our editions to come, because this 
year, once again, GIM International intends to keep you up to date on all the latest 
developments in geomatics –and UAS plays a big part in those developments. In this 
fi rst issue of a new volume of GIM International, it’s my pleasure to wish all our 
readers a happy, healthy and successful new year. Have a great 2014! 
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A mine site, Yvoir, Belgium. HD 3D point 
cloud generated using dense matching 
from aerial photography by UAS, RGB 
coloured from the photography, 
auto-generated contour lines and flight 
path. Flight planning, post-processing 
and viewing by Orbit UAS Mapping 
software, data captured using 
microdrones MD-1000 UAV.
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 EUROPEAN PARLIAMENT ++ ASPRS HOT TOPICS SESSIONS AT ILMF 2014 ++ CAMERA SYSTEM CAPTURES NADIR AND OBLIQUE VIEWS ON ONE PASS ++ CHC WINS CONTRACT FOR 520 GNSS R

HISTORIC ANTARCTIC EXPEDITION SHIP 3D LASER SCANNED ++ TIME FOR POINT CLOUD-BASED BIM MODELS? ++ CZECH CADASTRE MAKES TERABYTES OF DATA RAPIDLY AVAILABLE TO THE PUB

SDI and Earth Observation
Geoinformation science and Earth observation are hardly integrated within the context 
of SDI. With modern geoinformation technology, the emphasis has shifted from data 
production to its usage, increasingly dealing with spatial processes at multiple scales. 
Th erefore Earth observation should be fully integrated into SDI.

In Th e Netherlands we will soon start a new research programme called 
‘Maps4Society’. Th e available EUR3 million will be spent over the course of about six 
years. 50% of the budget has been provided by public GI organisations and STW, an 
organisation funding fundamental technology research, has provided the rest. Th e 

programme should generate 
innovative developments in SDI. 

Public sector organisations want to 
stimulate the use of their data in 
society. Th e programme should lead 
to the development of new GI 
products and services and stimulate 
innovative developments in the 
private GI sector. Th e word ‘maps’ in 
the title of the programme should of 
course not be taken literally at its old 
meaning.

A call has been issued for expressions 
of interest to get an idea of which 
topics researchers and developers 
might be interested in. Despite the 

large number of reactions, there were hardly any proposals dealing with Earth obser-
vation and the use of satellite RS data. Th is echoes the experience on the earlier Dutch 
research programme, ‘Space for Geo-information’, some 10 years ago.

Now, after four or fi ve decades of parallel development of geoinformation science and 
Earth observation, we still see that their integration is limited. Th at is certainly so in 
the context of SDI, the development of which has basically been initiated by public-
sector GI organisations. Th is sector has a long tradition in the production and 
provision of (large-scale) base data. Th e production of such data was traditionally in 
the hands of land surveyors, photogrammetrists and cartographers. Professionals 
working in this context never previously showed much affi  nity with the new possibil-
ities off ered by satellite remote sensing. And this still seems to infl uence the attitude 
of developers of SDI today. 

Th is situation should change. Certainly now that, with the progress of geoinformation 
technology, the emphasis has shifted from data production to its usage. Th e ever more 
advanced use of spatial information deals with spatial processes at multiple scales. 
Th at is exactly the domain where the present Earth observation technology can 
provide timely and relevant information. Th e SDI community should therefore 
integrate Earth observation fully into SDI.
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RIEGL LMS GmbH, Austria         RIEGL USA  Inc.          RIEGL Japan Ltd.                         

HIGHLIGHTS RIEGL VMX-450-RAIL

 3D Rail Processing Software offering high precision
analyzing tools for the as-built track geometry, and 
SiRailManager, providing a flexible management tool 
for visualizing and managing rail track databases.

Scan this QR code with your 
smartphone to get further 
information about the 
NEW Brochure VMX-450-RAIL.

www.riegl.com

clash detection simulation based on 
train passage along extracted 
rail tracks (SiRailScan)

calculation of minimum distance 
to platform edge based on as-built 
geometry (SiRailScan)

dense and feature-rich point cloud

TECHNET-RAIL SiRailScan Software

  fully-calibrated turnkey solution for quick and flexible system setup
 2 RIEGL VQ-450 scanners smoothly integrated with IMU/GNSS
  measurement rate up to 1.1 million meas./sec, 
scanning rate up to 400 scans/sec
  enables capturing the complete rail corridor, 
including overhead wiring, rail heads, and the 
complete periphery, even signs orthogonal 
to running direction
  new optimized mechanical interface to rail cars
  optional integrated camera system and 
open inferfaces to various external sensors

RIEGL 
VMX-450-RAIL
The well proven, fully integrated high 
speed mobile laser scanning system 
RIEGL VMX-450 is now available in
an optimized package for railway 
applications, including

on railcars

Processing Software SiRailScan

for the demanding field of 
railway applications 

lifting frame for crane installation
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Historic Antarctic 
Expedition Ship 3D 
Laser Scanned
RRS Discovery, the famous ship from 
the British National Antarctic 
Expedition that carried some of 
history’s greatest explorers including 
Robert Falcon Scott and Ernest 
Shackleton, across the iceberg-laden 
Antarctic, is a prominent tourist 
attraction in Dundee, Scotland. In 
November 2013 the famous ship 
undertook its fi rst digital expedition 
without even leaving dock as part of 
a 3D laser scanning project. 
 http://tw.gs/RbV0fX

NSS RECEIVERS IN MYANMAR ++ TERRASOLID EUROPEAN USERS

E PUBLIC ++ MAPS FOR THE FUTURE REVEALED TO MEMBERS OF

Time for Point Cloud-
based BIM Models? 
Why base the terrain model in infra-
structure projects on ‘old’ contour 
maps when you can get a fresher and 
more accurate representation of the 
terrain based on laser scanning? Th at’s 
the question posed by Håkon Andresen, 
business developer at Blom, a European 
service provider of surveying, 
processing and modelling of geographic 
information. 
 http://tw.gs/RbV0fY

3D laser scan of the RRS Discovery.
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Pythagoras is a state-of-the-art CAD and GIS software for land management, road 

design, civil engineering and land surveying. It is one of the most powerful and 

intuitive CAD and GIS applications ever designed. Powerful tools allow users to 

quickly design projects in a user-friendly way.

Pythagoras BVBA

Osseven 12 • 2350 Vosselaar • BELGIUM
T  +32 14 61 32 70 • F  +32 14 61 82 15
E  info@pythagoras.net

www.pythagoras.net

Pythagoras Base

Pythagoras Geocoding

Pythagoras DTM

Pythagoras GIS

Pythagoras Road Design

Pythagoras software is designed to serve your needs as 

surveyor or engineer. Producing sophisticated drawings and 

calculations, through simple operations. No matter how 

complex your plans or projects get.

The Pythagoras DTM module allows users to create complex 

digital terrain models. Points and breaking lines are easily 

transformed into a fi eld model. What follows is a swift analysis

of this DTM or a comparison between different models. 

Pythagoras Geocoding lets you generate your drawing in the 

fi eld. The use of codes transforms fi eld data into symbols 

and lines without having to draw one object.

Pythagoras proves to be a powerful, yet user-friendly 

application for road design. Well designed windows will show 

you the fi eld data and an adjusted control panel will help you 

design the horizontal and vertical alignment.

Pythagoras offers a GIS module that allows users to create 

GIS maps and perform analysis on these GIS projects. 

Creating and fi lling up databases, which can be linked to any 

objects, make it all possible.
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CONFERENCE AT JACOBS UNIVERSITY BREMEN ++ 7TH SEMINAR OF CROSS-STRAIT SURVEYING DEVELOPMENT ++ INTERNATIONAL LIDAR MAPPING FORUM 2014 PROGRAMME LAUNCHED

EVENT 2014 ++ A STUDENT’S REFLECTIONS ON INTERGEO ++ TOPCON PRESIDENT JOINS ELITE GROUP IN AEM HALL OF FAME ++ ALTUS JOINS ESRI PARTNER NETWORK ++  FOSS4G EUROPE

‘A Map is the Greatest of All Epic Poems’

By Mathias Lemmens, senior editor, GIM International

What is the best way to represent the population of provinces or counties – by absolute numbers or using population density? When 
computing an optimal truck route, how does the outcome diff er depending on whether the criterion used is distance or time? How can 
US citizens’ sense of safety be distorted when they see the target range of a missile positioned on another continent drawn as a circle on 
a Mercator map rather than on an azimuthal equidistant map, which is drawn such that the launch base is in the middle of the map? 
Th ese issues, and many more, are raised in Spatial Mathematics, a book published by CRC Press in mid 2013. It is the fi rst in a series on 

cartography, GIS and spatial science in theory and practice. Th e book gives 
numerous examples of analysing geodata using a GIS and mapping the 
results, with a clear-cut focus on the USA. Since the term ‘mathematics’ is 
in the title, one would expect an abundance of formulas but in fact the 
opposite is true. Th e only formulas I spotted were on pages 187 and 188, 
and these concern the simple case of computing mean and weighted 
mean. Th e book is not a stand-alone work but is instead backed up by 
software and data, mainly developed by Esri and accessible through QR 
codes and hyperlinks. Occasionally, it feels more like an instruction 
manual than a book. It is the result of a collaborative eff ort between 
Sandra Lach Arlinghaus, mathematical geographer and adjunct professor 
at the University of Michigan in Ann Arbor, USA, and Esri’s educational 
manager Joseph J. Kerski. Th e latter stated – in an interview with GIM 
International in November 2009 – that spatial analysis is vital for making 
decisions and conducting research and therefore that geomatics 
professors must actively spread “the technology and methods throughout 
the campus by providing training and resources to everyone”. Indeed, the 
book has been written for users of geodata rather than its collectors or 
software designers. Today the creation of digital maps is entirely based on 
maths embedded in computer software. Th e preface states: “It is more 
important than ever to understand the mathematics behind the rapidly 
expanding array of maps and data,” and “We believe that GIS provides an 
excellent way to teach mathematical concepts and skills through the 
visualisation of numbers.” However, the book itself provides only a sense 
that maths is vital as it does not elaborate on any of its very principles. As 
such, the schema of the book is rather conceptual. Hence it would be 
suitable as a part of an introductory course on using GIS for under-
graduate geography students, but it is too sketchy to serve geomatics 
students. Nevertheless, the conceptual approach conveyed by countless 
examples provides a vista on the many pitfalls which GIS users may face 

when applying tools carelessly. Each of the 10 chapters ends with a list of QR codes, hyperlinks and references to articles (co)authored by 
the fi rst author. Th e ‘Further Reading’ section refers to the broader literature and comprises seven pages. Th e QR codes allow access to a 
broad pallet of software and data, and this might be the dawn of a successful new type of interactive learning. Each chapter is preceded 
by appealing quotes from British and American poets and writers including William Shakespeare, Robert Louis Stevenson, Lewis Caroll 
and Emily Dickinson. A line by the late Gilbert H. Grosvenor, former editor of National Geographic Magazine, paves the way to Chapter 9: 
“A map is the greatest of all epic poems”.

Spatial Mathematics –Th eory and Practice through Mapping, Sandra Lach Arlinghaus and Joseph J. Kerski, published by CRC Press, Taylor & 
Francis Group, 272 pages, 208 (colour) illustrations, ISBN hardback 13-978-1-4665-0532-2, GBP63.99.
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ACCELERATES AS-BUILT BIM WORKFLOW ++ BRAD PARKINSON TO BE A KEYNOTE SPEAKER AT ENC 2014 ++ HISTORIC ANTARCTIC EXPEDITION SHIP 3D LASER SCANNED ++ TIME FOR POINT

++ ASTRIUM AND GEONORTH SIGN AGREEMENT FOR MULTI-SATELLITE DIRECT RECEIVING STATION ++ INTERGEO EURASIA CREATES KEY SPATIAL DATA PLATFORM ++ SOFTWARE PLATFORM 

7th Seminar of Cross-
strait Surveying 
Development 
From 20 to 23 November 2013, KQ GEO 
participated in the 7th Seminar of Cross-
strait Surveying Development in Hong 
Kong, which was aimed at developing the 
surveying business and improving service. 
During the event, KQ GIS software and 
GNSS/GPS hardware attracted 
 considerable attention and gained high 
recognition. 
 http://tw.gs/RbV0hV

KQ GEO’s booth at the seminar.

FOSS4G Europe 
Conference at Jacobs 
University Bremen 
Europe’s largest ever event on free 
geospatial and location-based software will 
be held at Jacobs University in Bremen, 
Germany, from 15-17 July 2014. At the 
FOSS4G Europe conference, the winners 
of the NASA World Wind Europa 
Challenge will present their innovative 
apps to the public. Th e conference not only 
attracts software developers and open-
source service companies, but also 
industry and governmental agencies which 
are increasingly recognising the value and 
cost-savings potential of open-source 
software. 
 http://tw.gs/RbV0h2

International LiDAR Mapping Forum 2014 
Programme Launched 
Th e International LiDAR Mapping Forum (ILMF), taking place from 17 to 19 February 
2014 in Denver, Colorado, USA, has launched its conference programme. With 
 world-leading experts presenting the latest advances in Lidar, the conference will place 
delegates one step ahead with knowledge of the very latest research and commercial 

developments. Over 60 abstracts were 
submitted by major international 
 contributors and these were reviewed 
by the ILMF’s technical committee to 
produce a programme that touches on 
new  developments in all sectors of the 
industry. 
 http://tw.gs/RbV0hY

The ILMF website.

Camera System Captures Nadir and Oblique 
Views on One Pass
Simplex Mapping Solutions has introduced its new CaMundo camera system, an 
innovative miniature collection system that implements an advanced technology concept. 
Th e system weights 6kg and is able to 
collect up to 146mp across track and 
24,400 unique pixels across track. Th e 
system can to be installed on almost any 
light aircraft, even with no shooting hole, 
as well as helicopters and medium-size 
UAVs, and was built specifi cally to execute 
3D oblique projects and high-resolution 
orthophoto projects. 
 http://tw.gs/RbV0gX

CaMundo camera system mounted on a Cessna.

Czech Cadastre Makes Terabytes of Data 
Rapidly Available to the Public
Th e Czech Republic’s national mapping agency, the Czech Offi  ce for Surveying, Mapping 
and Cadastre (COSMC), has implemented a web-based solution from Intergraph for 
the distribution and publishing of national geospatial data. Th e solution includes high-
performance image compression and delivery for handling big data on a large scale. 
 http://tw.gs/RbV0gv
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Astrium and GeoNorth Sign 
Agreement for Multi-satellite 
Direct Receiving Station
Astrium, the world’s second largest space company, has signed 
an agreement with GeoNorth, USA, for the fi rst multi-mission 
Direct Receiving Station (DRS), with an exclusive off ering of 
both high-resolution and very high-resolution optical and radar 
satellite imagery capabilities. Th is new contract brings the 
number of stations in the Astrium Services DRS network to 
nearly 40, making it the largest worldwide. 
 http://tw.gs/RbV00v

A Student’s Reflections on Intergeo 
A group of around 20 MSc students from Delft University of 
Technology, Th e Netherlands, spent two days at Intergeo 2013 in 
Essen, Germany, as part of their course on Sensing Technologies 
for the Built Environment. One of the students has written a blog, 
refl ecting on the value of the experiences gained at the largest 
exhibition and conference on geomatics. 
 http://tw.gs/RbV0h5

Students explaining to each other how land surveying works.

Maps for the Future Revealed 
to Members of European 
Parliament 
Plans to bring together location data from diff erent countries 
to provide one source of authoritative maps for Europe have 
been unveiled to Members of the European Parliament (MEP). 

Th e European Location 
Framework will deliver 
reliable geoinformation 
– including cross-
border maps – and 
will have a wide range 
of uses including 
emergency response, 
environmental 
management and 
economic devel-
opment. 
 http://tw.gs/RbV0gz

Ingrid Vanden Berghe, president of EuroGeographics (left), and Catherine 

Stihler MEP.

Software Platform 
Accelerates As-built BIM 
Workflow 
ClearEdge3D has announced the release of its newest software 
platform, EdgeWise BIM Suite, which can make the process of 
creating Revit building models considerably faster than traditional 
workfl ows. Th e platform, which consists of the company’s EdgeWise 

MEP and EdgeWise Building 
software, uses new 
technology developed 
through a National Science 
Foundation research grant 
to automatically extract 
piping, conduit, round 
ducting, walls and windows 
from laser scan point cloud 
data. 
 http://tw.gs/RbV00yEdgeWise BIM Suite.
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Photogrammetry aims at deriving 3D georeferenced products from planar (x, y) coordi-
nates measured in overlapping images captured from the air, from space or from on the 
ground. Th is task requires extensive computational eff orts. In conventional aerial photo-
grammetry, the optical axis of the camera is approximately directed in the vertical so 
that the images are taken more or less parallel to the terrain. Until recently, the 
technolo gies for mapping and 3D modelling focused on vertical images measured stereo-
scopically, since extracting accurate 3D geodata from overlapping, highly tilted images is 
complex and labour-intensive while it is diffi  cult to view them stereoscopically due to 
decreasing scale from bottom to top. Today, the extraction of 3D coordinates and derived 
measurements such as length or area can be conducted by computer using a digital 
elevation model (DEM) to include the third dimension. Oblique imagery portrays the 
vertical extension of objects and shows them from a view familiar to everyone. Th is 

allows intuitive interpretation while 
simple mouse clicking enables a large 
group of laymen to retrieve distance, 
height, area and volume. Th e number of 
storeys in a building can also be 
counted easily. Such data is benefi cial 
for taxation, issuing building permits, 
registration of property rights and fi re-
fi ghting but is also valuable for highly 
automatic creation of textured 3D city 
models. In the wake of the success of 
Pictometry, a company which in 2000 
started to off er services based on its 
own digital fi ve-camera system (four in 
a tilted position arranged as a Maltese 
cross), oblique photogrammetry has 
become standard in aerial surveying. To 

give our readers a comprehensive insight into applications and business opportunities, 
we commence 2014 with a series devoted to oblique photogrammetry. We hope it will be 
as successful as our UAS series in 2013. Th e oblique photogrammetry series is a joint 
initiative of EuroSDR Comm. 1, Delft University of Technology and University of Twente 
(ITC) and will cover concepts, applications and camera systems currently available on the 
market. We encourage you to contribute. Markus Gerke and co-authors get the ball 
rolling with an overview of properties, the most common confi gurations and applica-
tions (see page 18). In the second article, which will be published in the February issue, 
Fabio Remondino will focus on bundle block adjustment of oblique imagery and dense 
image matching.

We are also happy to announce that our ‘Young Geo in Focus’ initiative, which was 
introduced in the November 2013 issue of GIM International, will be continued in 
2014. Th e next contribution is scheduled for publication in the February issue. Th is 
bimonthly feature off ers recent graduates or postdocs the opportunity to share their 
experiences with our worldwide audience. If you’ve just completed an innovative 
project with your fi rst employer or fi nalised your PhD research with results that are of 
interest to practitioners, please let us know. We’re looking forward to gaining many 
valuable insights!

Oblique Photogrammetry and 
Young Geo in Focus
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Benchmarking Image-based DSM 1. 
Generation
- http://tw.gs/Rcr8Zy
Aibotix UAS Inspects Germany’s 2. 
Second-longest Bridge
- http://tw.gs/Rcr8ZV
Laser Scanner System Helps Mine to 3. 
Remain Profi table
- http://tw.gs/Rcr8Za
Camera System Captures Nadir and 4. 
Oblique Views on One Pass
- http://tw.gs/RbV0gW
How to Stop Land Grabbing in Africa5. 
- http://tw.gs/Rcr8aw

Terrasolid European 
Users Event 2014  
Terrasolid, the Finnish developer of 
Lidar and image data processing 
software products, is inviting its 
product users to attend the company’s 
annual Users Event. 
Besides the high-level training sessions, 
the event will also be a platform for 
meeting and discussing with other 
Terrasolid users. Th e event is being held 
from 3 to 6 February 2014 in Levi, 
Finland. 
 http://tw.gs/RbV0ga

Hotel Panorama, Levi.

GIM0114_News-Columns   13GIM0114_News-Columns   13 07-01-2014   10:19:5607-01-2014   10:19:56



|    INTERNATIONAL  |  J A N U A RY 2 0141414 ERNATIONAL |  J A N UUUUUU AAAAAAA RA RRUUUUU AUUUUUU RUUUUUUUUUUUUUUU AU AAU AUU Y 2Y  2Y  Y  222 0101401401144

Apple’s Lessons 
for the 
Geospatial World

GIM INTERNATIONAL INTERVIEWS DR JÜRGEN DOLD, CEO LEICA GEOSYSTEMS

Under the umbrella of Hexagon, Leica Geosystems 
has several sister companies and other partners 
with whom it is developing total solutions. In this 
interview, Jürgen Dold outlines the direction Leica 
Geosystems is moving in the many segments in 
which it is active. In particular, he believes that 
the geospatial industry should use more vertical 
apps as the basis for creating more and better 
turnkey solutions.
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BY MARK PRONK, CONTRIBUTING EDITOR, GIM INTERNATIONAL

What have been the benefi ts of Leica 
Geosystems’ recent takeovers of the 
various companies? 
We have taken two diff erent 
approaches to acquiring companies. 
Th e fi rst approach has been to 
acquire local organisations that 
were typically long-time partners 
of ours, especially in countries 
which we perceive to be growth 
markets. Th ere, we want to have 
our own organisation helping us to 
shape and develop the market. In 
that respect we now have a strong 
local presence in all the BRIC 
countries; 25% of Leica Geosystems’ 
employees come from or are based 
in emerging markets. Th is is an 
important approach because it forms 
a stronger basis for growth: closer 
to the customer to understand their 
needs. 

Th e second approach has been 
technology-driven. Th e technology-
based acquisitions help us to move 
into new applications and to expand 
our portfolio. We recently announced 
our acquisition of Airborne 
Hydrography (AHAB), and our 
intention is clear: we are currently 
leading in laser technologies and now 
we will be pushing the limits of lasers 
in hydrography, too. 

Z/I Imaging is now integrated into Leica 
Geosystems. What will customers notice as 
a result of this integration? 
By taking out Z/I Imaging out of 
Intergraph and placing it in the 
Geospatial Solutions division we 
basically co-positioned the Leica 
Geosystems brand and the Z/I 
Imaging brand in the airborne 
mapping segment. Both brands 
have a signifi cant market share 
from the past, each based on a 
long tradition of over 80 years 
in aerial photogrammetry. Th ey 
were perceived as competitors, but 
off ering the same application does 
not necessarily mean that they are 
competing brands. Because if you 
have both technologies, the Z/I 
Imaging technology and the Leica 

Geosystems technology, you basically 
fi nd customers who are more suited 
to either one application or the other. 

Will Z/I Imaging as a brand name 
disappear? 
Z/I Imaging will continue as a brand 
name. It has an established base 
of customers who have acquired 

solutions from the company over 
many years, so there is no need to 
change it. It is important to know 
that this market has always had 
a broad base of loyal customers. 
Depending on the application, there 
are now Z/I Imaging customers who 
buy Leica Geosystems products and 
vice versa. 

Some customers were already joint 
customers, because some of them 
bought our Leica ALS series ofLidar 
scanners and Z/I DMC cameras 
and so forth. We already had a 
mixture of these, but now at our user 
conferences and exhibitions we are 
bringing these brands together. 

In which direction are the mobile mapping 
systems moving? 
Mobile mapping is actually just 
starting, although there has been 
quite a large number of early 
adopters. What we often recognise 

in this market is that these users try 
to fi nd new applications. Th en, the 
market adapts slightly before the 
technology really takes off . I think 
we are not too far away from getting 
more traction for the professional 
market. For the consumer market 
there are already many applications. 
Just think of mobile mapping such 

as Google and Bing, etc. But now 
the technology is getting so fl exible 
that many surveyors could use a 
Lidar scanning system for other 
purposes, and hence also create new 
applications. So this is really only the 
beginning, and it is an interesting 
and fascinating area. At Leica 
Geosystems, we have made our HDS 
laser scanners mobile for the Leica 
Pegasus:One mobile mapping system. 
It off ers our customers highest 
fl exibility by using their exisiting 
hardware so that they can really 
benefi t from an attractive return on 
investment. 

We have several thousand laser 
scanners out there in the market that 
have been mostly used on tripods. 
We have developed a mount for the 
Pegasus:One system, so that our 
customers can mount their scanner 
on the car as well to collect point 
clouds at vehicle speed. Th is 
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d Jürgen Dold assumed the position of president and CEO of Leica Geosystems AG on 

1 April 2010. Dr Jürgen Dold has been with the company since 1995, when he started 

as a product manager and general manager for several business areas of the 

Metrology and Surveying divisions. In 2008, he was appointed president of the 

Geospatial Solutions Division. Before joining Leica Geosystems, Jürgen Dold acted as 

an academic counsellor and a lecturer at the Technical University of Braunschweig 

(Germany). He holds a degree in surveying from the University of Bonn (Germany) and received his 

doctor’s degree from the Bundeswehr University in Munich (Germany).

Th ere is more to UAS than 
just the ‘cool factor’
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After a very successful and well-received fi rst edition, GIM International will

publish its second UAS special in spring 2014, bringing you details of the very 

latest developments relating to Unmanned Aircraft Systems. 

Advertising
This special magazine will be distributed at relevant shows such as the 

ASPRS 2014 Annual Conference, Intergeo Eurasia, AUVSI’s Unmanned 

Systems 2014 and ICUAS’14. To learn more about the circulation of this 
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€12,00

GIM0114_Interview   16GIM0114_Interview   16 07-01-2014   15:50:0107-01-2014   15:50:01



INTERVIEW

JANUARY 2014  |    INTERNATIONAL  | 17

fl exible approach lowers the entrance 
barrier for customers to take their 
fi rst steps in mobile mapping and 
fi nd their own applications. In 
June we acquired Geosoft who was 
doing an excellent job of integrating 
hardware and software for an optimal 
workfl ow. One of our customers fi nds 
billboards to help local communities 
generate revenue from advertising 
along their roads. It is a new 
business concept that has evolved by 
expanding on existing applications: 
starting from a surveying and 
engineering tool and going into a 
completely diff erent area to open 

the market for customers and for 
ourselves as well. Th is example shows 
that increased versatility enables you 
to perform new tasks and you can 
grow into new markets. 

The rise of UAS in the geomatics sector has 
been signifi cant in recent years. How do 
you view the role of UAS in the years ahead? 
I think there is more to UAS 
than just the ‘cool factor’. Do you 
need to necessarily own a UAV 
manufacturer? We’ve been doing 
airborne photogrammetry for 80 
years and we have never owned an 
aircraft company. In contrast, if you 
think about unmanned applications, 
in other words when taking off  and 
fl ying is all pre-programmed, then 
it becomes interesting for Leica 
Geosystems. We now have a strong 
partnership with Aibotix, Germany, 
which we formed to explore some 
potential business models. We 
have adopted their multi-copter 
technology, and we have integrated 
our hardware and software in order 
to provide a complete solution to the 
the market. 

We see considerable potential in 
this market, e.g. for inspection and 
maintenance applications of diffi  cult-
to-access infrastructures. How fast 
it will come to fruition is not easy 
to say, but it will come. We’ve never 
been wrong in saying that a certain 
technology would come, we were just 
sometimes too early. 

Which new or emerging markets do you 
foresee for Leica Geosystems in the 
coming years? 
Well, in the past year we’ve had quite 
a few substantial new releases, such 
as the Leica Nova MS50 for example. 

It is a new category of instrument, 
we call it a multistation. And if we 
can fi t scanning into such a small 
space, approximately the size of a 
cigarette packet, we can also do more. 
Th e miniaturisation and integration 
of technology is one of the steps 
which we are working very closely 
on in terms of sensor technology 
– becoming more dynamic, and 
capturing data from mobile mapping 
and unmanned aerial vehicles.  

On a larger scale, we’re also working 
very closely with our sister company 
Intergraph to build total solutions. 
One good example is ‘H20’ where our 
sensors from multi-controlled MS50 
and GNSS solutions are seamlessly 
integrated with the Intergraph 
software. Th is involves an expert 
on dam safety programming the 
system and ‘teaching’ it when it 
should issue an alarm. Intergraph’s 
alarm management solution is then 
used to transmit the information 
in order to ensure that the relevant 
people are informed on time. After 
all, they need to be informed in order 

to be able to help. We do the same in 
water management, in mining, and in 
construction applications and so on – 
in other words, in solutions where 
software plays a big role. 

Hexagon’s philosophy is that “shaping 
change to meet the growing needs of our 
world is not only possible, but an 
imperative for us all”. In what way do your 
customers experience this? 
Th is is all about data. When you see 
how much data we produce with all 
our geospatial solutions, it comes 
to a point that the end customer is 
basically overwhelmed by the data. 
Th erefore, we create standards for GIS 
systems, and there are standards in 
the GIS systems to create information 
out of these systems, and so on and so 
forth. I believe this is all good, but we 
also need to rethink some of the more 
high-pressure situations in which 
information is needed faster, 
in near-real time. 
 
In that case, we need to be exploring 
vertical solutions; it is an opportunity 
to help to change the way this 
industry works. If there is a fl ood at a 
dam, for example, there is no time to 
worry about standards: you need the 
alarm immediately. Or if you’re in a 
mine and you want to know whether 
a landslide is coming, you have 
no time; you need one integrated 
solution that gives you the right 
answer at the right time. And that’s 
where vertical apps come into play. 

Apple has enjoyed such great success 
because it has helped people to 
manage the enormous amount 
of information that is available 
on the internet. Apple created its 
own standard of apps and also let 
other people design apps to answer 
very specifi c questions. Th at way, 
you end up with say 5 or 10 apps. 
I think this is a very interesting 
approach, and one that the geomatics 
industry can also learn from for the 
future. Vertical apps could provide 
information directly from sensors. In 
other words, in the geospatial world, 
we need more apps! 

Surveyors could use a Lidar 
scanning system for other purposes, 
and create new applications
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Oblique Airborne 
Photogrammetry

PROPERTIES, CONFIGURATIONS AND APPLICATIONS

Oblique airborne photogrammetry is rapidly maturing and entering the workfl ow 
of service providers. Many applications embrace the advantages of airborne 
capturing combined with slanted viewing geometry which comes close to human 
perception of scenes while standing on the ground. The authors provide an 
overview of the properties of oblique airborne images, the most common 
confi gurations and applications.

Today’s aerial surveys are often 
carried out using multiple small or 
medium-format cameras mounted 
together and simultaneously 
capturing nadir and oblique images. 

façades, lamp posts, trees and other 
vertical structures, but worsens 
occlusions and introduces large-
scale gradients from foreground to 
background. Two types of occlusion 
may be distinguished: self-occlusion, 
for example when the rear side of 
a building becomes invisible, and 
occlusion by other objects (Figure 1). 
In the ‘north view’ of Figure 2, the 
rear side of the tower is not visible, 
and the tower also occludes parts 
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Oblique images capture the scene 
under a tilt angle, which is much 
larger than in nadir views. Th e 
tilt – the angle between nadir and 
optical axis – improves visibility of 
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BY MARKUS GERKE, YOERI SLAGBOOM AND GEORGE VOSSELMAN, THE NETHERLANDS
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of the building in the background, 
which in turn occludes another 
building. In the second north view 
image, the façade of the fi rst building 
facing is completely visible. Th e west 
view in Figure 2 enables the space 
to be observed between the two 
rear-side buildings while the south 
view allows the tower façade to be 
seen completely. Occlusion can thus 
be avoided or its eff ects diminished 
by increasing the number of images 
taken from diff erent viewpoints and 
by increasing overlap.

CONFIGURATIONS
In 2006, Track’Air introduced 
the MIDAS small-format system. 
Today Leica/Hexagon off ers the 
RCD30 Oblique system, where up 
to fi ve digital mid-format cameras 
enable the scene to be captured in 
nadir and the four cardinal oblique 

directions. Another example is 
the new Osprey system off ered by 

Microsoft. Providers and operators 
focus on two confi gurations: fan and 
Maltese cross. Th e fi rst comprises two 
oblique cameras oriented either along 
or across track; the latter consists 
of fi ve cameras, four oblique ones 
and one looking nadir. Common tilt 
angles of oblique cameras lie between 
30° and 45°. Fan confi gurations are 
helpful for corridor mapping while 
the Maltese cross, employed by 

Series on Oblique Photogrammetry
This article is the fi rst in a series on oblique photogrammetry, a technology 

introduced by service providers around 2005. The series is intended to cover concepts, 

applications and camera systems currently available on the market. Readers are 

welcome to contribute. To do so, please contact the editorial manager at

wim.van.wegen@geomares.nl or the senior editor at m.j.p.m.lemmens@tudelft.nl.

 Figure 1, Sources of occlusion.

 Figure 2, Examples of occlusion and how they can be avoided by multiple views 

(Courtesy: Slagboom en Peeters).
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MIDAS, Pictometry or BlomOblique, 
is used for capturing cities and other 
large areas. 

MONOPLOTTING
Unlike nadir images, oblique airborne 
images depict scenes similar to the 
way humans look at objects from 
ground view, and therefore they 
are often used for reconnaissance, 
taxation, registration and inspection. 
Tools are available to visualise the 
images such as Pictometry Esri 
interface or the Slagboom en Peeters 
GIS viewer. Th ese tools are not meant 
for measuring. Measuring can be 
done by monoplotting, a technique 
for collecting 3D coordinates from 
a single (oblique) image combined 
with a digital terrain model (DTM) 
of suffi  cient quality of the same 
scene. Oblique images also enable 
easy measurement of the height of 
buildings and other objects (Figure 
3). Th e image coordinates of the 
top and base point are measured 
through heads-up digitisation, 
from which dr can be computed. 
Th e ray through the base point and 
the projection centre (O) intersects 
with a DTM, thus giving the planar 
object space coordinates of the base 
point. Assuming that the building is 
vertical, the top point will have the 
same planar coordinates as the base 
point which allows to compute the 
height diff erence (dH) from dr. Such 
measurements can be conducted with 
the Pictometry Electronic Field Study 

(EFS) system and BLOMDesktop 
software. 

3D CITY MODELLING
Oblique aerial views of urban areas 
signifi cantly ease the creation of 
3D city models. As with mobile 
mapping systems, street views of 
buildings can be acquired although 
the ground sample distance (GSD) 
is usually much smaller. A distinct 
advantage of airborne images is 
that they provide views of the rear 
sides of buildings and roofs. Services 
enabling highly automatic creation 
of 3D city models from oblique views 
are BlomUrbex 3D and Slagboom en 
Peeters 3D. Eagleview, a subsidiary 
of Pictometry, creates detailed CAD 
drawings from buildings (roof and 
wall report) for easy estimation of 
material needs for roof maintenance, 

for instance. Visualisation and other 
applications may suffi  ce using closed 
surface reconstruction alone. Since 
2010, dense image matching has 
entered photogrammetric production 
workfl ows aiming at one height 
value for each and every image pixel. 
Meshing of the point clouds enables the 
creation of a closed surface description, 
followed by texturing. Figure 4 shows 
a meshed point cloud. In addition 
to semi-global matching (SGM) and 
patch-based multi-view stereo software 
(PMVS), both established techniques 
published in some open source projects, 
commercial software such as EADS 
Street Factory is available.

CONCLUDING REMARKS
Automation is expected to increase 
within scene interpretation and 3D 
city modelling in the future. 

FURTHER READING
-  Fritsch, D., Kremer, J., Grimm, A. (2012), A Case Study of Dense Image Matching 

using Oblique Imagery – Towards All-in-one Photogrammetry. GIM International, 26(4): 

18-23.

-  Furukawa, Y., Ponce, J. (2010) Accurate, Dense, and Robust Multi-View 

Stereopsis. IEEE Transactions on Pattern Analysis and Machine Intelligence, 32(8): 

1,362-1,376.

-  Hirschmüller, H. (2008), Stereo Processing by Semi-Global Matching and Mutual 

Information. IEEE Transactions on Pattern Analysis and Machine Intelligence, 30(2): 

328-341.

-  Höhle, J. ( 2008), Photogrammetric Measurements in Oblique Aerial Images. 

Photogrammetrie Fernerkundung Geoinformation, 2008(1): 7-14.

-  Petrie, G. (2009), Systematic Oblique Aerial Photography using Multi-frame 

Cameras. Photogrammetric Engineering & Remote Sensing,75(2): 102-108.

 Figure 3, Principle of monoplotting.

 Figure 4, Dense matching result (PMVS2: patch-based multi-view stereo 

software) and meshing (Meshlab, Poission reconstruction).
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BY LOMME DEVRIENDT, ORBIT GEOSPATIAL TECHNOLOGIES, BELGIUM

Low-speed and 
Low-altitude 
UAS

INTERTWINING UAV AND SOFTWARE

With today’s operational unmanned aerial systems (UAS), photogrammetry has entered a new era. However, not every 
unmanned aerial vehicle (UAV) is suited for aerial mapping. The ability to fl y at low speed and low altitude while maintaining 
high wind tolerance is essential. The author presents a UAS in which the favourable fl ying characteristics of a particular UAV 
are strongly intertwined with adapted fl ight planning and processing software to generate high-precision maps including the 
possibility of stereo restitution.

Dr Lomme Devriendt received a PhD from 

Ghent University (Belgium) in the fi eld of 

geography. He is head of the Department 

of Photogrammetry at Orbit GeoSpatial 

Technologies, based in Belgium. The 

company is specialised in photogrammetry 

and mobile mapping.

 lomme.devriendt@orbitgis.com

reliability of most UAS are controlled 
automatically using sensors and 
sophisticated fi rmware. Added to 
this is that a fl ight can be conducted 
fully autonomously according to a 
pre-specifi ed fl ight plan so that one 
fi eld operator can operate the system 
with minimal eff ort and highly 
independent of weather conditions. 3D 
modelling is enabled by manoeuvring 
the attitude of multicopters such that 
facades and other vertical elements of 
3D structures are captured by oblique 
imagery. However, the creation of 
high-resolution and high-precision 
imagery requires specifi c provisions 
concerning speed, altitude and 
stability of the UAS as well as image 
confi guration. Th e lower the altitude, 
the higher the precision will be but 
also the higher the lay-over of objects, 
while occlusion will make objects 
invisible. Th is problem can only be 
solved by high overlaps and high-
resolution imagery, which requires – 
taking into account the downsized 

digital cameras – reduced speed of 
the UAS. Yet the lower the speed, 
the more the UAS will be aff ected by 
wind and turbulence, and the smaller 
the area that can be captured in one 
fl ight, since the time a UAS can stay 
in the air is counted in minutes rather 
than hours. Extending the fl ight and 
ensuring stability requires intelligent 
power distribution. 

MICRODRONES
With a diameter of 103cm and a 
height of 50cm, microdrones’ 

Can UAS technology compete with 
standard land surveying? UAS is a 
valuable addition to satellite and 
airborne photogrammetry and 
land surveying since it off ers the 
potential to merge the high precision 
of land surveying with the ease of 
photogrammetric capture of geodata. 
To achieve such a merging of benefi ts, 
three features are important: (1) 
high immunity to weather, light and 
foliage conditions which limit the 
operational periods of image capture 
by high-altitude photogrammetry; (2) 
supporting both 2D/3D mapping for 
topographic and cadastral purposes 
as well as 3D modelling of buildings 
and other constructions; and (3) 
high ground resolution or ground 
sample distance (GSD) and surveying 
precision, which are limited for high-
altitude photogrammetry. 

PROVISIONS
Th e fi rst two conditions are easy 
to fulfi l since the stability and 
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MD4-1000 not only fl ies at an 
altitude of up to 5km but can also 
operate at low altitudes, at low speed 
and thus ensure high-precision 
overlaps (Figure 1). Th is UAS is 
easy to operate and can stay in the 
air for up to 88 minutes thanks to 
its intelligent power distribution 
(i.e. fi rmware developed on the 
quadrocopter principle that is 
customised for low RPM speeds and 
based on an intelligent attitude, 
altitude and heading reference 
system (AAHRS) using sensor types 
such as accelerometers, gyroscopes, 
magnetometers, air pressure, 
humidity and temperature). Its high 
reliability (based on GPS dynamic 

hold, frequency-hopping technology, 
automatic landing procedures, 
virtual fence planning, onboard 
and real-time fl ight recording, 
etc.) meets today’s UAS legal 
requirements and makes it easier 
to obtain fl ying permits. Th e size 
of the four propellers reduces the 
noise level (68dBA at a distance of 
3m) and ensures stability: steady 
pictures can be taken up to a wind 
speed of 7m/s (moderate breeze), 
and the system can operate in a 
wind speed of up to 12m/s (strong 
breeze).Th e stability and reliability is 
controlled automatically by sensors 
and fi rmware. Th e UAS can carry 
all types of cameras. For mapping 
purposes, the Olympus EP2-EP2-3; 
the Sony Nex-7, the Canon 550D-
660D and the Canon MarkIII have 
been tested. Th e uploaded fl ight plan 
enables autonomous fl ight and image 
capture at pre-specifi ed positions 
using an onboard GNSS/IMU system. 
As a result, one operator can pilot 
the UAS with a minimum of eff ort 

in most weather conditions. Table 
1 shows typical specifi cations of a 
fl ight plan.

FLIGHT PLANNING
Th e development of the fl ight 
planning software focused on ease of 
use and fast preparation of the fl ight 
plan using maps or plans. Th e fl ight 
planning software can be handled 
within a GIS environment so that 
the preparation can be done in less 
than fi ve minutes and in just a few 
steps: 

Flying height 70m

GSD 1.2cm

Along / across overlap 60% / 30%

Continuous flight Yes

Coverage/hour 28.79ha

Image scale 1:2900

 Table 1.

 Figure 1, microdrones’ MD4-1000 in 

operation. 

 Figure 2, Mapping on a DPW using strabox stereo viewing (top) and anaglyph stereo viewing.
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- Defi nition of type of UAS, camera 
mounting and specifi cations

- Outlining of the area and strip 
direction

- Flying height and speed settings 
(e.g. horizontal speed inside and 
outside strips, vertical speed), 
along/across overlap, battery 
time limit, returning home and 
continuous fl ight options, setting 
of home positions, type of fl ight 
(area, linear, terrestrial). 

Th e resulting fl ight plan sets out 
the coordinates (waypoints) for the 
automated UAS fl ight.

PROCESSING
Bundle block adjustment and 
generation of digital surface models 
(DSM) and orthoimages are done 
fully automatically using image-
matching methods quite similar 
to conventional photogrammetry. 
However, the high object height / 
fl ying height ratio and downsized 
digital cameras require modifi ed 
software to better detect tie points, 
support additional matching 
algorithms and visualise the 
relatively high z-value of objects in 
a user-friendly stereo environment 
(Figure 2). Manual addition of 
break lines to the DSM using 
the stereo facility of the digital 
photogrammetric workstation 
(DPW) enhances 3D visualisation 
and orthoimagery. Th e DPW 
enables stereo viewing of imagery 
by several methods: anaglyph, 
stereographics and strabox. In order 

to facilitate the human operator 
extracting vector data manually, 
the images are automatically 
enhanced using histograms. Th e 
Orbit photogrammetric software 
is integrated into the Orbit GIS 

software enabling the use of edit 
tools in stereo mode and other 
GIS functionality while Orbit 

software also supports integration 
of photogrammetric products with 
point clouds acquired by laser 
scanning and other types of geodata 
(Figure 3).

CONCLUDING REMARKS
Tests have shown that after bundle 
block adjustment the average 
residues at ground control points 
are smaller than one centimetre for 
all three coordinates. Th e average 
precision of measuring object 
points is 2 to 3cm for the planar 
coordinates and 4 to 10cm for the 
height component at fl ying heights 
of between 60m and 100m. Th is 
UAS system will not replace land 
surveying in the short term, but it 
demonstrates that the technology 
is increasingly suited for specifi c 
applications. UAS is rapidly evolving, 
and its maturing photogrammetry 
marks the start of a new era. 

 Figure 3, Vector data (yellow line) extracted from UAS imagery superimposed on a point cloud 

from Topcon’s IPS2 mobile mapper for a road project (top) and for a project of a new residential 

area.

UAS is rapidly evolving, and its 
maturing photogrammetry marks 
the start of a new era
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BY AJAY DASHORA, BHARAT LOHANI AND KALYANMOY DEB, IITK, INDIA 

Airborne Lidar has become a regular technology for acquiring accurate, consistent 
and dense point clouds. However, the constraints on specifi cations, available 
sensors and aerial platforms are still a challenge for Lidar data acquisition. 
Optimal fl ight planning is essential. Current practices rely on rules of thumb and 
trial and error, meaning that optimal solutions are rare. The authors have 
developed a Lidar fl ight planning system which does provide an optimal solution at 
a high level of automation and requiring minimal user intervention. 

Once acquired, Lidar data should 
satisfy the specifi cations on density, 
overlap, spatial distribution 
and accuracy. Data clusters and 
voids should be absent. Further 
requirements can be found in 
U.S. Geological Survey National 

photogrammetric imagery further 
complicates matters.

FLIGHT PLANNING
Lidar fl ight planning starts with 
dividing an area into rectangular 
strips (Figure 1). After fi nalising 
one fl ight line, the aircraft has to 
turn to the next fl ight line. Flight 
planning defi nes fl ight lines and 
other fl ight parameters through a 
simulation exercise, thus enabling 
Lidar and/or image data of predefi ned 
specifi cations to be acquired at 
minimum costs. Flight planning 
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Lidar Flight 
Planning

A SYSTEM WITH MINIMAL USER INTERVENTION  

Geospatial Program Lidar Guidelines 
and Base Specifi cation Version 13. 
Th e constraints on specifi cations, 
available sensors and aerial 
platforms make Lidar data 
acquisition a challenging task. Th e 
need to simultaneously capture 
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explores the relationships between 
the Lidar scanner, camera, aircraft, 
navigation sensors (GNSS and 
IMU), terrain features and other 
components. Th e resulting fl ight plan 
is used by the fl ying crew and sensor 
operator. 

Flight planning should thus take 
into account the possible operation 
ranges of sensors including pulse 
repetition frequency (PRF), fi eld of 
view (FOV), scan frequency, beam 
divergence, ground sampling distance 
(GSD), fl ying height, trajectory 
position and attitude. Furthermore, 
it should account for the accuracy of 
the resulting 3D coordinates of the 

points in the point cloud or of the 
2D coordinates measurable in the 
orthoimagery as the consequence of 
observation errors. Flight planning 
should also consider preferences in 
direction of fl ight, type of turning, 
maximum banking angle and cushion 
period (the time needed in addition 
to the time to fl y from the end of one 
strip to the beginning of the next 
strip).

CURRENT PRACTICE
All of the above should be included 
in a single, comprehensive software 
system to yield the optimal fl ight 
plan. However, current practices 
consist of manual and semi-automatic 

approaches; both use rules of thumb, 
such as that the fl ying direction 
should be along the longest direction. 
Th e relationships between parameters 
are realised computationally by 
varying one parameter and noticing 
its eff ect, both on the others and on 
the fl ight plan itself. Th ese approaches 
are iterative, based on trial and error, 
treat all parameters as separate 
entities and make a decision through 
heuristic rules or user intervention. 
Th ese semi-automatic approaches 
are implemented as graphical user 
interface-based (GUI-based) software. 
A patented application by Murphy 
(2004) is an example of such software. 
Recently, Landtwing and Whitcare 
(2008) and Tian et al. (2011) published 
preliminary studies in which they 
highlighted the limitations of the 
current approaches and the need for 
improvement. 

NEW SYSTEM
Th erefore, the authors conducted 
a comprehensive study aimed at 
developing a software package which 
accounts for all components of 
airborne Lidar data acquisition – such 
as sensor, platform, user requirements, 
user preferences and terrain features 
– and photogrammetric image 
acquisition during the same fl ight. Th e 
resulting system primarily exploits 
mathematical relationships between 
the various components. For example, 
the relationships between data 
density, overlap and terrain relief are 
expressed as mathematical formulas. 
Th e same is true for the relationships 
between the along-track and across-
track spacing and nominal pulse 
spacing. In case of simultaneous image 
acquisition, the relationship between 
the FOV of the onboard digital camera 
and FOV of the Lidar scanner has 
to be exploited. Th e development 
of the mathematics departs from 
scrutinising the basic principles. 
Next, the formulas are converted into 
algorithms and fi nally into computer 
code. Th e system also evaluates the 
various turning mechanisms, because 
the type of turning aff ects the optimal 
design. A distinction is made between 

 Figure 1, Schematic 

view of fl ight strips, 

fl ight lines and 

consecutive turning.

 Figure 2, Flight 

strips (with the fl ight 

direction shown by 

an arrow).
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consecutive, non-consecutive and 
hybrid turnings. Consecutive turning 
means that the next strip is adjacent 
to the previous one; this is in contrast 
to non-consecutive turning. A 
combination of the two is called hybrid 
turning. Unlike previous approaches, 
the determination of the optimal 
turning mechanism is an integrated 
part of the system. Th e accuracy of the 
six exterior orientation parameters 
obtained from the GNSS/IMU device, 
the accuracy of the Lidar scanner and 
the accuracy of the spatial arrangement 
of both devices propagate as errors 
in the fi nal products. Th e required 
accuracies of the end products are also 
taken into account to determine the 
optimal fl ight path. 

OBJECTIVE FUNCTION
Th e mathematical relationships 
reveal that the fl ight duration, data 
requirements and the quality of 
data are functions of the scanner 
parameters (PRF, FOV, scan 

frequency) and fl ying parameters 
(fl ying height, fl ying speed, fl ying 
direction). An objective function 
has been developed to relate fl ight 
duration to these parameters while 
simultaneously accounting for the 
constraints of the data specifi cations 
and quality, among others. Th e nature 
of the parameters in this objective 
function, the objective function itself 
and the constraints revealed that 
genetic algorithms (GA) provide good 
solutions for optimising the objective 
function. GA off ers a range of 
confi gurations for solving a problem, 
and an algorithm has been found that 
solves the complex cases of airborne 
Lidar the best. 

EXAMPLE
Th e black lines in Figure 2 show 
the boundary of a 4km2 area of 

interest (AOI). Th e AOI has to be 
captured by Lidar and digital images 
simultaneously. Table 1 lists the 
data requirements and specifi es 
sensors and aircraft. Th e ratio of the 
diff erence between along-track and 

across-track spacing to along-track 
spacing may be a maximum of 10%.

Th e above requirements and 
specifi cations were input into the 
fl ight planning software resulting in 
the strips as shown in Figure 2 and 

scanner and fl ying parameters as 
listed in Table 2.

CONCLUDING REMARKS
Th is approach requires minimum 
user intervention and automatically 
calculates the optimal fl ight plan 
with the shortest fl ight duration, 
while simultaneously meeting the 
data requirements and ensuring 
quality for any type of terrain. Th e 
fl ight planning system is versatile 
and expandable for new defi nitions 
of fl ight duration, fi eld limitations, 
future needs and any additional 
requirements of the Lidar data. 
Compared to current practices, it 
provides a signifi cantly higher level 
of automation. A patent has been 
fi led by the authors at IITK. 

FURTHER READING
-  www.georgiadfi rm.com/pdf/USGS-NGP%20Lidar%20Guidelines%20and%20

Base%20Specifi cation%20v13(ILMF).pdf

-  Landtwing, S., Whitcare, J. (2008), Simultaneous Data Acquisition with Airborne 

Lidar and Large-format Digital Camera, International Lidar Mapping Forum 2008 

Denver, 11 pages.

- Murphy, K. (2004), Light Detecting and Ranging (Lidar) Mapping, US Patent No. 

6,711,475.

-  Tian, X., Xu, L., Xiaolu, Li., Wang, J., Kong, D. (2011), Design on the Aerial Survey 

Parameters of the Airborne Lidar, 2011 International Conference on Remote Sensing, 

Environment and Transportation Engineering (RSETE 2011), Nanjing, China, 24-26 June 

2011, 4 pages.

Data densities: minimum / maximum 10 / 13 points/m2

Minimum overlap / endlap / sidelap 10% / 60% / 25% 

Altimetric / planimetric errors 10cm / 15cm

Maximum GSD 15cm

Relief variation across AOI 200m

Maximum bank angle / cushion period 25º / 30 seconds

Lidar scanner Optech’s ALTM 3100EA

Camera Applanix DSS 322 (60mm focal length)

Navigation sensor Applanix POS AV510

Aircraft Cessna

Scanner Parameters Flying Parameters
FOV Scanning 

frequency
PRF Height Speed Direction

7º 70Hz 100KHz 886.3m 45.9m/s
(90 knots)

9.9º

 Table 2, Optimal 

values of scanner 

and fl ying 

parameters.

 Table 1, Data 

requirements and 

device specifi cations.

Th e fl ight planning system is 
versatile and expandable – a patent 
has been fi led
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Making Laser 
Scanning Simple

FARO TECHNOLOGIES

FARO Technologies, headquartered in 
Lake Mary, USA, is specialised in 3D 
measurement, imaging and realisation 
technology. The company develops and 
markets computer-aided measurement 
and imaging devices and software. The 
technology permits high-precision 3D 
measurement, imaging and comparison 
of parts and complex structures within 
production and quality assurance 
processes. The devices are also used 
for documenting large volume spaces 
or structures in 3D.

FARO had its start in a friendship 
between two self-proclaimed 
‘techno-junkies’ who were working 
on their PhDs in biomedical 
engineering at McGill University 
in Montreal, Canada. Simon Raab 
and Greg Fraser founded Res-Tech 
on 21 February 1981, and the name 
was changed to FARO two years 
later when they began developing 
technology and software to support 
advanced surgical and diagnostic 
methods. Th ey introduced their 
fi rst articulated-arm measurement 
technology in 1984, with additional 
models following in 1986 and 
1988. In 1991 Raab and Fraser 
recognised parallels between medical 
3D diagnosis and processes in 
component construction with the 
aid of CAD in the manufacturing 
industry. FARO took a new 
direction with 3D measurements 

in manufacturing, which was 
completed in 1994. FARO acquired 
the software company CATS in 1998, 
allowing signifi cant improvements 
to be made to FARO AnthroCAM 
software. In 2005 FARO acquired 
iQvolution and iQsun and their 
phase-shift laser technology, 
allowing for expansion into markets 
such as architecture, forensics and 
surveying with the FARO Laser 
Scanner LS. Recently FARO has been 
announced as one of the Top 100 
fastest-growing companies by Fortune 
magazine.

HIGH PRECISION
FARO develops and markets 
computer-aided measurement and 
imaging devices and software. Th e 
company’s technology permits high-
precision 3D measurement, imaging 
and comparison of parts and complex 
structures within production, 
quality assurance processes and 3D 
documentation in architecture and 
facility management. Th e devices are 
used for inspecting components and 
assemblies, production planning, 
documenting large volume spaces 
or structures in 3D, surveying 
and construction, as well as for 
investigation and reconstruction of 
accident sites or crime scenes.

MOST TRUSTED 
FARO’s mission and vision is to be 

 Ralf Drews, managing director of FARO Europe and senior vice 

president EMEA.

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 THOMAS WEINERT, GERMANY

the world’s most trusted source 
for 3D measurement, imaging and 
realisation technology and to enable 
people to easily and accurately 
connect the physical world to the 
virtual world. FARO’s core values 
represent the foundation of its 
culture. Th is means believing in 
the necessity of collaboration and 
dedication to product quality. FARO 
strives for the ability to fi nd, suggest 
and implement the best solutions for 
its customers.

INTERNATIONAL SCOPE 
Th e company’s global headquarters 
is located in Lake Mary, Florida, 
USA. Its European head offi  ce is 
in Stuttgart, Germany, and its 
Asia/Pacifi c head offi  ce is based 
in Singapore. FARO has branches 
in Brazil, Mexico, Germany, 
United Kingdom, France, Spain, 
Italy, Poland, Th e Netherlands, 
India, China, Singapore, Malaysia, 
Vietnam, Th ailand and Japan. In 
2012, FARO had 961 full-time 
employees, made up of 365 sales 
and marketing professionals, 165 
production staff , 117 research 
and development staff , 111 
administrative staff  and 203 
customer service/application 
engineering specialists. In 2012, 
the company generated USD273.4 
million in sales and USD149.6 
million in gross profi t.

REDUCING MEASURING TIME
FARO’s technology helps to reduce the 
amount of on-site measuring time. 
Th e various industry-specifi c software 
packages enable users to process 
and present their results quickly and 
eff ectively. Th e company’s principal 
products include the portable 
measurement arm – the FaroArm; 
the FARO Laser Tracker VantageTM; 
the FARO Laser ScanArm; the FARO 
FOCUS3D; the FARO Gage articulated 
measuring devices; the FARO3D 
Imager AMP; and the CAM2 family of 
advanced CAD-based measurement 
and reporting software. FARO is 
ISO9001 certifi ed and ISO17025 
laboratory registered. Worldwide, 
approximately 15,000 customers 
are operating more than 30,000 
installations of FARO’s systems 
in production and quality control. 
Airbus, Audi, Boeing, BMW, Ford, 
General Electric, General Motors, 
Honda, Johnson Controls, Komatsu 
American International, Lockheed 
Martin, NASA, Northrup Grumman, 
Siemens and Volkswagen all belong to 
FARO’s extensive customer list. 

“FARO’s development has always 
been strongly guided by the needs of 
its customers, whose aim is mainly 
to further increase productivity. 
Th is is a powerful motivation for our 
product development. Specifi cally, it 
means that our customers’ processes 

are becoming increasingly complex. 
Measurement systems should be 
user-friendly, portable, rugged and 
intuitive to operate. And they have to 
meet the high demands on accuracy 
at fast workfl ows. Our task is in 
the interaction with these factors 
to increase the productivity of our 
customers by providing tailor-made 
products,” says Ralf Drews, managing 
director of FARO Europe and senior 
vice president of EMEA.

LOOKING AHEAD
FARO had a good year in 2012 despite 
the economic challenges around the 
world. Th e company’s sales grew by 
almost 8% and the cash position 
increased by 22%. Based on the 
forecasts for the next three and 
fi ve years, FARO wants to become 
larger and more global, and to off er 
a signifi cantly broader and deeper 
technology portfolio. 

Th e opportunities for FARO are 
signifi cant: “We understand our 
world in 3D. Our perception is the 
benchmark of the requirements of 3D 
documentation and the technology 
that is used for it. Th e issue is now 
more topical than ever and we are 
receiving a demand from various 
industries. We are focusing on the 
EMEA market and we are expecting 
high growth and good results,” says 
Ralf Drews. 

 The new FARO Focus3D X 330 

laser scanner offers a range of 

up to 330 metres and enables 

scanning in full sunlight.
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www.chcnav.com

LT400HS GNSS Handheld – Accurate, Productive, and 
Versatile Surveying & Mapping Solution

RELIABLE AND EFFECTIVE
The LT400HS Handheld GNSS is a rugged GPS+GLONASS 
data collector designed to achieve sub-meter to centimeter 
accuracy in adverse mapping conditions with or without the 
external antenna.

COMPETITIVE SURVEY SOLUTION
Bundled with Carlson’s SurvCE software, the LT400HS is the 
perfect cost-effective GNSS RTK Survey Solution for survey 
and construction professionals.

POWERFUL GIS SOLUTIONS
Combined with DigiTerra Explorer7 Mobile GIS software, the 
LT400HS GNSS handheld offers feature-rich solution for 
accurate GIS field data collection and maintenance.
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The FIG Congress will be held in dynamic Kuala Lumpur, Malaysia.

The XXV FIG Congress will be held in 

Kuala Lumpur, Malaysia, from 16 to 

21 June 2014. The congress will take 

place at a purpose-built convention 

and exhibition facility strategically 

located within the city centre, 

overlooking the iconic Petronas Twin 

Towers and the 50-acre KLCC Park. 

The event is being jointly organised 

by FIG and the Association of 

Authorized Land Surveyors Malaysia 

(PEJUTA). 

In addition to the main partners of 

the FIG Congress 2014, namely the 

partnering agencies and bodies of 

the United Nations and the World 

Bank, allied international and 

regional professional organisations 

are also supporting the event. The 

XXV FIG Congress in Kuala Lumpur 

is of interest to participants from all 

over the world and will be a 

memorable, not-to-be-missed 

experience.

The overall theme of the congress is 

‘Engaging the Challenges – 

Enhancing the Relevance’ within the 

context of the FIG Work Plan for 

2011-2014 that has a vision to 

extend the use and usefulness of the 

profession for the betterment of 

society, the environment and the 

economy. 

The congress programme will 

showcase the work of FIG and its 

Commissions, Task Forces and 

Permanent Institutions. The 

programme will be underpinned by 

high-level keynote speakers in four 

plenary sessions. The four 

consecutive congress days will offer 

up to 10 parallel sessions and 

workshops. Presentations will 

comprise of peer-reviewed, 

scientifi c, academic, technical and 

practical papers. Hence, the FIG 

Congress 2014 will be a meeting 

place for international practitioners 

and academics from all disciplines 

within the surveying, geospatial, 

natural and built-environment 

professions; all in all, this will allow 

more than 700 presentations across 

the entire spectrum of the surveying 

profession. In addition, a range of 

technical tours will be offered aimed 

at highlighting the role of the 

profession in Malaysia and 

spanning the broad context of FIG’s 

Commissions. 

We are pleased to announce that 

Food and Agriculture Organization 

will be supporting the FIG Academic 

Members’ Forum whilst the Global 

Land Tool Network, facilitated by 

UN-Habitat, will be supporting the 

FIG Surveyor Generals/Director 

Generals/Affi liate Members’ Forum.

The trade exhibition will be located 

on the same level within the Kuala 

Lumpur Convention Centre as the 

venue for the technical programme, 

thus providing a more conducive 

congress environment for all 

participants. Approximately 100 

booths are catered for within the 

venue and we are pleased to welcome 

the Platinum Sponsors of the 2014 

FIG Congress – Trimble, Esri and 

Leica Geosystems – to the exhibition.

Young surveyors are generally 

encouraged to establish a network 

that can be useful in their current 

and future professional career. What 

could be better than a truly global 

network? Therefore, FIG and PEJUTA 

have decided to pay special 

attention to young surveyors and 

to give them an outstanding 

opportunity to participate, both in 

the congress with its variety of 

sessions and in a special Young 

Surveyors Conference. 

The FIG Congress offers you 

excellent opportunities to expand 

your knowledge base and network 

with others in your fi eld while also 

having fun! 

We look forward to welcoming 

you to Kuala Lumpur, Malaysia, 

in June 2014. 

Louise Friis-Hansen

Hanne Elster

Hyun Sook Lee 

Claudia Stormoen Pedersen

FIG Offi ce 

Don’t Miss the XXV FIG Congress in June 2014
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GSDI: Issues at the interfaces.

In an early article about global 

spatial data infrastructure back in 

1998, I tried to identify how 

discussions at early GSDI meetings 

were different from those at other 

GIS or geomatics conferences of the 

day. At the time, many of the GIS 

conferences tended to focus on 

specifi c technology issues, 

applications or policies – but not all 

at the same time. The connections 

had been identifi ed, but not 

necessarily developed. 

By comparison, the papers and 

discussions at the fi rst two GSDI 

conferences in 1996 and 1998 

tended to work at the ‘interfaces’ 

between people and policies, 

policies and institutions, technology 

and data, and so on. However, even 

in those days there seemed to be 

growing agreement on key 

technology and data issues with 

respect to interoperability and data 

exchange. That said, there was 

ample evidence of debates over 

issues and opportunities in the 

geospatial community involving 

linkages and inter-relationships 

between people, institutions and 

policies as well as technology and 

data. That is still true today. Even 

the contributions to this GSDI 

column over the past year 

demonstrate the continuing 

challenges and accomplishments 

faced at such interfaces. For 

example:

The design and implementation  -

of the WayLeave Clearance 

System that improved the 

approval process for new or 

maintenance infrastructure 

projects on public properties in 

the Kingdom of Bahrain

Progress of the Canadian  -

Geomatics Community Round 

Table in bringing together 

members from Canadian industry, 

government and academia to 

make a more concerted response 

to key economic, political and 

social drivers driving change in 

their community

Tensions between privacy/data- -

protection rules and open data, 

as well as projects in Belgium 

and Norway that deal with legal 

interoperability and geospatial 

data licensing frameworks 

designed to help foster the wider 

use of geoinformation and enable 

the creation of new value-added 

services across international 

boundaries 

Examples from INSPIRE and  -

GSDI in bringing together 

organisations from different 

countries that support SDI 

activities at local and 

transnational levels (e.g. the 

‘Arctic SDI’) in order to help 

inform solutions to larger 

international problems 

The many ‘small grants projects’  -

supported by the GSDI 

Association that assist geospatial 

data suppliers, executives and 

end users in developing the 

applications, policies, services 

and training necessary to improve 

the informed use of geospatial 

data in emerging nations [ 1].

Finally, GSDI columns in GIM 

International also discussed the 

potential of UAVs and indoor 

mapping systems for populating the 

next generation of richer and far 

more detailed spatial data 

infrastructures. Again, while 

exciting and proven technologies 

already exist to move these forward, 

it will be the resolution of regulatory 

issues in key markets and/or shared 

acceptance of a limited number of 

important standards that will 

determine how soon, and how wide, 

their impact will be felt. Stay tuned!

My thanks to all the hard-working 

contributors to our GSDI columns in 

2013. On behalf of all the members 

of the GSDI Association Executive, 

I wish the readers of GIM 

International a prosperous and 

exciting 2014. 

Into 2014 and Beyond

MORE INFORMATION  
1. www.gsdi.org/sic1

www.gsdi.org
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INTERNATIONAL ASSOCIATION OF GEODESY

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@tuwien.ac.at 
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Michael Sideris, sideris@ucalgary.ca 
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Tonie van Dam, tonie.vandam@uni.lu 
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Urs Marti, urs.marti@swisstopo.ch 

President of Commission 3 Rotation & 
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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

MORE INFORMATION  
www.iag-aig.org

www.unoosa.org/oosa/en/SAP/

gnss/icg.html

IAG, IGS, IERS, FIG and BIPM lead delegates of the WG-D at ICG-8.

The 8th Meeting of the International 

Committee on GNSS (ICG-8) was held 

in Dubai from 9 to 14 November 

2013. The overall goal of the ICG, 

established in 2005 under the 

umbrella of the United Nations, is to 

facilitate and simplify user access to 

the different global navigation 

satellite systems in an interoperable 

manner. The ICG secretariat is within 

the United Nations Offi ce for Outer 

Space Affairs (UNOOSA). 

There are four Working Groups (WG) 

within ICG: WG-A on Compatibility 

and Interoperability; WG-B on 

Enhancement of GNSS Services 

Performance; WG-C on Information, 

Dissemination and Capacity Building; 

and WG-D on Reference Frames, 

Timing and Applications. WG-D is the 

Working Group co-chaired by IAG/IGS 

and the International Federation of 

Surveyors (FIG), and is essentially the 

WG that is comprised of the 

international NGOs that contribute to 

ICG.

IGS, FIG and IERS were represented 

in, and actively contributed to, the 

work of the ICG-8 meeting, principally 

through the activities of the ICG 

WG-D. A number of recommendations 

had been prepared and proposed by 

the WG-D at past ICG meetings, 

related to geodetic and timing 

references, aiming at increasing – 

and ensuring – the interoperability of 

the different GNSS for the benefi t of 

users’ positioning applications. 

During the ICG-8 in Dubai, the WG-D 

noted specifi c progress in (1) the 

refi nement of the alignments of 

GNSS-associated reference frames to 

the latest realisation of the 

International Terrestrial Reference 

System in the form of ITRF2008, and 

(2) on timing references in relation to 

rapid UTC (UTCr), BIPM publication 

and GNSS time offsets. The Working 

Group also made fi ve new 

recommendations: one in relation to 

the assessment of the level of 

reference frame alignments to the 

ITRF, and four on timing issues 

related to: the work of the proposed 

redefi nition of UTC; offi cial provision 

of a rapid UTC (UTCr) by the BIPM; 

the BIPM publication [UTC – GNSS 

times] and [UTC – UTC (k) GNSS], 

and on the monitoring of offsets 

between different GNSS times.

ICG WG-D on Reference Frames 

Timing and Applications has 

contributed, and will continue to 

signifi cantly contribute, to the 

International GNSS Monitoring and 

Assessment (IGMA) initiative. IGMA is 

now a Task Force within ICG, and the 

objectives are to: determine GNSS 

service parameters to monitor; 

determine what gaps exist in current 

and planned monitoring and 

assessment; consider organising a 

workshop on IGMA parameters, 

services and methodologies; and 

recommend what should be 

monitored by 1) individual GNSS 

monitoring/control segments, 2) at 

shared sites of two or more GNSS 

through bilateral agreements, and 3) 

through global monitoring of multi-

GNSS observation parameters. 

The IGMA Task Force has also been 

tasked with proposing an 

organisational approach that 

co-ordinates and integrates the 

related activities for identifying 

parameters, avoids duplication, 

considers the role of the current/

planned IGS and defi nes the 

relationship of the proposed 

organisation to the ICG, and fi nally 

with exploring methods to 

disseminate and distribute 

monitoring and assessment results. 

8th Annual Meeting of the International Committee on GNSS 

Since the predecessor of the IAG, the 
‘Mitteleuropäische Gradmessung’, was 
established back in 1862, IAG celebrated its 
150th anniversary in 2012. Celebrations 
climaxed in September 2013 at the IAG 
Scientific Assembly in Potsdam, Germany. 
This location is particularly significant since 
the first ever meeting, in April 1862, was 
organised by General Baeyer, as 
representative of the Kingdom of Prussia, in 
Berlin. The participants were several 
geodesists from the Kingdom of Saxony and 
the Austrian-Hungarian Empire.
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GIM CORRESPONDENT
David Fairbairn, Newcastle University, UK

Graffi ti spotted in Dresden, August 2013.

Last month’s ICA column in this 

magazine gave a taste of the 

excellent organisation and content 

of the 26th International 

Cartographic Conference in Dresden, 

Germany. The column touched on 

one of the main ‘take-away 

messages’ of the conference, as 

promoted by ICA president Professor 

Georg Gartner and used for the title 

of this month’s column. In his 

opening address to the conference, 

the president examined the nature 

of contemporary cartography and, in 

particular, the way in which the 

discipline is perceived by the 

outside world.

In his speech he argued that there is 

considerable confusion about the 

status, relevance and importance of 

cartography. While the term ‘map’ is 

popular and used regularly in the 

media, featuring in major business 

debates between major software 

companies and in mass-market 

applications related to new 

technologies such as mobile 

devices, the term ‘cartography’ can 

provoke the question, “Is that still 

around?”. It is not unlikely that 

anyone involved in making maps 

nowadays will call themselves 

something other than a 

‘cartographer’.

Furthermore, Professor Gartner 

suggested that the enormous 

relevance of the ever-growing 

amount of geodata and 

geoinformation can only truly be 

‘unleashed’ when it becomes 

accessible to human users. This 

means trying to package it in such a 

way that allows it to be perceived, 

‘digested’ and used, and thus 

communicated simply. This, he 

suggested, was and is exactly the 

aim of cartography, and its 

contribution. Maps are most 

successful at being the interface 

between spatial data and human 

users. They introduce order into 

information based on spatial 

attributes, they engage to explore, 

they can be entertaining, they help 

users to become spatially aware, 

they tell stories, they help us to 

position ourselves in a particular 

topic by showing entities and their 

interrelationships.

Without this contribution, humans 

would be somehow ‘spatially blind’. 

Maps enable us to answer space-

related questions. Maps can be used 

to support spatial behaviour. 

Cartography is clearly needed in 

order to enable spatial thinking, 

spatial planning, spatial reasoning 

or decision-making, and maps are 

the most successful and powerful 

instruments to enable spatial 

awareness.

By looking at these arguments as 

ways to describe the importance of 

cartography as a discipline and the 

enormous drive and popularity 

cartography gains from using and 

applying modern technologies, 

Professor Gartner concluded that a) 

cartography is relevant, b) 

cartography is attractive, and c) 

cartography is highly contemporary. 

There is no need to step back or hide 

away as a cartographer, but rather 

we should counteract the question 

above by stating that cartography is 

very much “still around”. It is of the 

highest importance and benefi t that 

cartography and cartographers 

actively contribute their skills, 

knowledge, methods and research to 

all geospatial domains. 

It’s OK to Be a Cartographer!

MORE INFORMATION  
www.icaci.org
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From left to right:  Alik Ismail-Zadeh, representative of ICSU-GEOUNIONS; George 

Gartner, representative of JB GIS; Mazlan Othman, director of UNOOSA and deputy 

director-general of UNOV;  Orhan Altan, Istanbul Technical University-ISPRS 1st 

vice president; Robert Backhaus, United Nations Platform for Space-based 

Information for Disaster Management and Emergency Response (UN-SPIDER/DLR).

Knowledge transfer from geospatial 

science to professionals and 

decision-makers in disaster and risk 

management (DRM) is a major 

challenge in view of the global 

upward trend in major disasters. 

And this trend is likely to continue 

due to the impact of climate change 

and population growth in areas 

exposed to natural hazards.

The Joint Board of Geospatial 

Information Societies (JB GIS) and 

the United Nations Offi ce of Outer 

Space Affairs (UNOOSA), which is 

carrying out the United Nations 

Platform for Space-based 

Information for Disaster 

Management and Emergency 

Response (UN-SPIDER), have 

embarked on a major initiative to 

demonstrate the potential of 

geospatial technologies for disaster 

and risk management to decision-

makers in governmental and 

administrative bodies, to disaster-

management professionals and to 

other stakeholders. 

As a follow-up to the booklet 

Geoinformation for Disaster and 

Risk Management – Examples and 

Best Practices published by JB GIS 

and OOSA in 2010, another 

publication was prepared in the 

framework of an interdisciplinary 

project named VALID (The Value of 

Geo Information for Disaster and 

Risk Management). The VALID 

report, published by JB GIS, the 

International Council for Science-

GeoUnions (ICSU-GeoUnions) and 

OOSA, was offi cially launched on 3 

September 2013 at OOSA in Vienna, 

Austria, and is now available online 

at 1. 

Based on a dedicated case study as 

well as a web-based global 

stakeholder survey, the VALID report 

gives evidence of economic, 

operational and strategic benefi ts of 

geoinformation in DRM. This two-

fold approach was followed in order 

to ensure a detailed as well as a 

holistic view on the benefi ts of 

geoinformation, and to obtain best 

possible coverage of the disaster 

management cycle, addressing 

prevention as well as response 

aspects. Among other points, the 

survey results from end users 

highlighted the benefi t of all 10 

geoinformation products shortlisted 

for appraisal in reducing losses in 

the public economy and in support 

of preventive strategies.

In addition to the benefi t appraisal, 

the VALID report also provides 

detailed descriptions of the 

scientifi c and technical background 

of the geoinformation items 

assessed, also addressing such 

issues as methodology, data 

requirements, costs, access to 

available products and 

recommendations for future 

activities. 

The presentation event was 

attended by representatives of the 

Permanent Missions to the United 

Nations in Vienna and other 

international organisations as well 

as the media. Participants 

welcomed the VALID publication and 

encouraged the project group to 

proceed on a third booklet project. 

Orhan Altan and Robert Backhaus

Geoinformation for Disaster and Risk Management:
A Valuation of Benefits

MORE INFORMATION  
1. www.un-spider.org/sites/

default/fi les/VALIDPublication.pdf

www.isprs.org
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Future events

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.

 FEBRUARY
Middle East Geospatial Forum
Dubai, United Arab Emirates

from 02-04 February  
For more information:

E: abhishek@geospatialmedia.net

W: www.megf.org/2014/index.htm

10th Asia GIS Conference
Bangkok, Thailand

from 09-11 February
For more information:  

E: asiagis2014@gistda.or.th

W: asiagis2014.gistda.or.th/

Oldenburger 3D Tage
Oldenburg, Germany 

from 12-13 February
For more information: 

E: christina.mueller@jade-hs.de

W: http://bit.ly/182z8mO

EuroCOW 
Castelldefels, Spain

from 12-14 February
For more information:

W: www.eurocow.org

International LiDAR 
Mapping Forum
Denver, CO, USA

from 17-19 February 

For more information:

E: lcorkhill@divcom.com

W: www.lidarmap.org/international

 MARCH
Geospatial Conference in Tunis (GCT)
Tunis-Gammarth, Tunisia

 from 17-21 March  
For more information:

E: GCT@3g-consult.de

W: www.gct-tunisia.com

ASPRS 2014
Louisville, KY, USA

from 23-28 March

For more information:  

E: hstaverman@asprs.org

W: www.asprs.org

World Bank Conference on Land and 
Poverty
Washington, DC, USA

from 31 March-03 April
For more information:  

E: landconference@worldbank.org

W: http://go.worldbank.org/522XXPNXS0

 APRIL
AAG Annual Meeting 2014
Tampa, FL, USA

from 8-12 April
For more information: 

W: www.aag.org/annualmeeting

ENC-GNSS 2014
Rotterdam, The Netherlands

from 14-17 April
For more information: 

W: www.enc-gnss2014.com

Interexpo GEO-SIBERIA-2014 
Novosibirsk, Russia

from 16-18 April
For more information: 

E: argina.novitskaya@gmail.com

W: http://bit.ly/1a328gN

Intergeo Eurasia 2014
Istanbul, Turkey 

from 28-29 April
For more information: 

E: ofreier@hinte-messe.de

W: www.intergeo-eurasia.com

 MAY
Geospatial World Forum 2014
Geneva, Switzerland 

from 05-09 May
For more information: 

E: info@geospatialworldforum.org

W: www.geospatialworldforum.org

Esri Africa User Conference 2014
Cape Town, South Africa 

from 06-08 May
For more information: 

E: auc@esri.com

W: www.esri.com/events/auc

MundoGEO#Connect Latin 
America 2014
Sao Paulo, Brazil 

from 07-09 May
For more information: 

E: connect@mundogeo.com

W: http://mundogeoconnect.com/2014/en

GEOBIA 2014
Thessaloniki, Greece

from 21-23 May  
For more information:

E: igitas@for.auth.gr

W: geobia2014.web.auth.gr

GEO Business Show 2014
London, UK 

from 28-29 May 
For more information:

E: info@geobusinessshow.com

W: http://geobusinessshow.com

 JUNE
GEOSummit 2014
Bern, Switzerland 

from 03-05 June
For more information: 

E: dkatzer@geosummit.ch

W: www.geosummit.ch/de/index.html

5th International Conference on 
Cartography & GIS
Riviera, Bulgaria 

from 15-21 June 
For more information:

E: bgcartography@gmail.com

W: http://iccgis2014.cartography-gis.com/

home.html

XXV FIG International Congress 2014
Kuala Lumpur, Malaysia 

from 16-21 June 

For more information:

E: fig@fig.net 

W: www.fig.net/fig2014

 JULY
AfricaGEO 2014
Cape Town, South Africa 

from 01-03 July
For more information: 

E: aparker@ruraldevelopment.gov.za

W: www.africageo.org

 OCTOBER
Intergeo 2014
Berlin, Germany

from 07-09 October
For more information:

E: dkatzer@hinte-messe.de

W: www.intergeo.de

CHC, www.chcnav.com 32

FOIF, www.foif.com.cn 26

Geneq, www.sxbluegps.com 36

Hi-Target Surveying, www.zhdgps.com/en 22

KCS TraceMe, www.traceme.tv 4

Kolida Instrument, www.kolidainstrument.com 38

KQ Geo Technologies, www.kanq.com.cn 36

Leica Geosystems, www.leica-geosystems.com 2

MicroSurvey, www.microsurvey.com  20

Pythagoras, www.pythagoras.net 8

RIEGL, www.riegl.com 7

Ruide, www.ruideinstrument.com 34

SOUTH Surveying, www.southsurvey.com 10

Supergeo, www.supergeotek.com 40

TI Asahi, www.pentaxsurveying.com/en 44

Trimble Navigation, www.trimble.com 43
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state of the art

measur ing technology

TI Asahi Co., Ltd.
International Sales Department
Tel.: +81-48-793-0118
Fax. +81-48-793-0128
e-mail: international@tiasahi.com
www.pentaxsurveying.com/en/

R-400N SERIES

R-400VDN SERIES

R-400VN SERIES

AFL SERIES
AL SERIES

ENGINEERING
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CONSTRUCTION 
LEVELS

GNSS G3100-R1

POSITIONING SYSTEM
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