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first survey-grade UAS laser scanner!

The VUX®-1 is a compact and lightweight laser scanner for unmanned aerial missions |  
weighting less than 4.0 kg | accuracy/precision typ. 25 mm | up to 550 kHz PRR | long mea-
surement range | up to 200 scans/sec | 330° field of view | echo digitization & online wave-
form processing | multiple target capability | multiple time around processing | parallel 
scan lines | various IMU integration options | internal data storage 240 GByte | data storage 
on external USB devices | integrated LAN-TCP/IP interface | flexible, easy system installation 

RIEGL offers a whole family of proven Airborne Laser Scanner Systems & Engines for every purpose:
LMS-Q1560 Dual Channel, High Performance, Fully Integrated Airborne Laser Scanning System
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FOV330°
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In the Dutch news recently: a chain of opticians is planning to use drones to deliver 
replacement glasses or contact lenses to customers in the case of loss or breakages. And 
a pizza chain intends to deliver pizzas by unmanned aerial vehicle: the ‘DomiCopter’ 
could be dropping meals on doorsteps near you soon – the fi rst tests have already been 
completed. 

Th e report about the delivery of contact lenses turned out to be an April Fool’s joke, 
and it would seem that the pizza delivery story could be a PR stunt too, which 
succeeded in gaining lots of exposure. But what these examples show is that these days 
it’s all about drones – or UASs – and that almost every company is trying to think of 
ways to incorporate UASs in their strategy. Now for some true examples: last month, 
Facebook bought the British company Ascenta, manufacturer of small solar-powered 
UAVs, and Google has just announced the acquisition of Titan Aerospace, another 

company that aims to produce 
drones fl ying on solar power. 
Google stated its intention to use 
the products of the newly acquired 
company to provide internet 
access in areas where there are no 
cables for the signal. Furthermore, 
Google wants to use the drones to 
provide more recent and accurate 
pictures – for the Google Earth 
service, for instance – but also to 
map deforestation and other 
disasters, whether natural or 
man-made. Likewise, Facebook has 
said it wants to provide internet in 
remote areas using the Ascenta 
drone. 

Drones have been around for quite 
a while now, and what makes them so useful for so many applications is of course their 
relatively long endurance and fl ight time. However, the success of drones in geodata 
collection is largely due to the growing fl exibility, decreasing size and weight, and 
higher accuracy of the sensors that can be mounted on them. In other words, it’s the 
maturing geotechnology that makes it possible to put UAS to work in mapping and 
surveying. Th anks to the latest drone-based techniques, the surveyor/UAS pilot can 
produce orthomosaics, digital elevation models (DEMs) or 3D city or landscape models 
with the same – or even better – quality than those acquired from conventional 
photogrammetric surveying. In the fi fth article in our series on oblique 
photogrammetry (on page 20 of this edition), our senior editor Mathias Lemmens 
sheds light on the rapidly maturing technology in the marketplace for airborne 
geodata. (Th e fi rst article in this series appeared in the January issue of GIM 
International. To read this, or order our special edition on UAS for mapping, visit the 
Store at www.geomares.nl.) 

Such wide coverage of mapping techniques suitable for UAS – and other airborne 
methods – clearly shows that the drone is merely the vehicle. It is the increasing quality 
and multi-applicability of geotechniques that is really making the diff erence. 

Merely the Vehicle 

Photography: Arie Bruinsma
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The image on this month’s front cover 
shows an oblique photograph of the 
Tokyo Skytree captured with a 
VisionMap A3 dual-camera system. 
With a height of 634 metres, the 
building is the tallest structure in 
Japan. It was opened in 2012 and 
serves as a broadcasting tower, 
observation tower and restaurant. This 
issue contains the fifth article in our 
series on oblique photogrammetry.
(PHOTO COURTESY: VISIONMAP)
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Optimising Quality Control for Lidar Data Processing
Lidar systems on terrestrial and airborne mapping platforms have been proven to be an 
eff ective tool for generating highly accurate, dense point clouds for a variety of applica-
tions. However, satisfying the needs of those applications requires rigorous quality control 
(QC) of the point cloud. To date, most QC activities have focused on checking the 
positional quality of the point cloud (ensuring that the coordinates of the derived point 
cloud are free from systematic errors), which is justifi able given the relative maturity of 
Lidar compared to image-based mapping. Nevertheless, end users are mainly interested in 
derived products from such data (e.g. DTMs, segmented features, classifi ed features and 
identifi ed objects). Currently, the development of standardised techniques for quanti-
tative QC of such products is rarely addressed. Th erefore, we should establish such 
techniques while considering their practicality and promoting their use by the Lidar 
community. What would make a QC procedure more appealing to all stakeholders (i.e. 
data providers, end users, and regulatory organisations)? QC activities are traditionally 

regarded as a process of either acceptation or rejection 
based on a set of specifi cations. To accelerate the 
adoption of QC activities, such tools should yield 
higher productivity and cost savings. To increase 
appeal, the following should be borne in mind:
1.    Th e QC should identify whether the delivered 

products meet the set specifi cations
2.    Quantitative QC is more appealing than qualitative QC
3.    If the delivered product does not meet the set 

specifi cations, the following actions need to be 
undertaken: 

 a. Identify the origin of the deviation
b. Fix the data to meet the set specifi cations.

One possible approach could be to identify the diff erent problem scenarios that could 
occur depending on the data processing at hand, to devise a procedure for detecting the 
frequency of such a problem, and devise a procedure for fi xing the data product. As an 
example, if the data processing under consideration is the segmentation of planar features, 
one could identify the following problems that might aff ect the segmentation results:
1.   Wrongly non-segmented points (i.e. some of the non-segmented points should have 

been incorporated in identifi ed segments)
2.   Over-segmentation (i.e. a single planar surface has been segmented into more than 

one segment)
3.   Under-segmentation (i.e. more than one planar surface have been wrongly 

segmented as one segment)
4.  Invading/invaded segments (i.e. some of the segments are invading or being 

invaded by other segments).

In addition to quantifying the outcome of the data processing activity and delivering a 
better product, the proposed QC strategy will make the quality of the delivered product 
less sensitive to the utilised tools. In other words, the results will be consistent regardless 
of the processing algorithm. In summary, the Lidar community should realise the need to 
develop a quantitative QC procedure for Lidar data processing that must appeal to data 
providers and end users alike, both from practical and fi nancial perspectives.
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Copernicus Masters Contest 
Seeks New Ideas for Satellite 
Data  
Th e fourth annual Copernicus Masters competition is just 
around the corner. Ideas for services, business concepts and 
applications based on satellite Earth observation data can be 
submitted as of today. With over EUR300,000 worth of awards, 
technical support, data packages and business incubation 

available, the competition 
aims to foster product 
development and entrepre-
neurship. 
 http://bit.ly/1t3WKSL

The Copernicus Masters awards 

ceremony in 2013.

How Computer Vision and Artifi cial Intelligence Boost Mapping1. 
- http://bit.ly/1ibFtO8
Sentinel-1A Satellite Launch Marks Beginning of New Era2. 
- http://bit.ly/1t41Iip
3D Vegetation Library Added to Esri Products3. 
- http://bit.ly/1ibFdyQ
Aerial Solution for Geo-referenced Orthomosaics and DEM4. 
- http://bit.ly/1t3YGKV
Leica Geosystems Launches Entry-level Laser Scanner5. 
- http://bit.ly/1t3XhUJ

Leica Geosystems Launches 
 Entry-level Laser Scanner
Leica Geosystems has announced the launch of its latest 3D 
laser scanner, the ScanStation P15. Th e new scanner is designed 
to complement existing scanning 
products with its high-quality, 
short-range function. In order to 
achieve the advanced functionality 
of the ScanStation P20, upgrades 
will be made available in 
authorised Leica Geosystems 
technical service centres. 
 http://bit.ly/1t3XhUJ

ScanStation P15.

New and Improved Authoritative 
U.S. Land Cover Map 

Th e latest edition of 
the United States’ 
most comprehensive 
look at land-surface 
conditions from 
coast to coast has 
been released, 
showing the extent 
of land cover types 
from forests to 
urban areas. Th e 

National Land Cover Database (NLCD 2011) is being made 
available to the public by the U.S. Geological Survey and partners. 
 http://bit.ly/1t3XKGl

NLCD 2011 is based on Landsat satellite imagery.
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Seeking Indoor Continuity for GNSS Positioning 
Solution 
Researchers at Telecom SudParis, France, which is part of the Institut Mines-Telecom, a 
world-leading education and research institution in the fi elds of information and commu-
nication technology, are working on a solution to provide indoor continuity for GNSS 
positioning. Th e idea is to deploy a minimal transmission infrastructure in order to allow 
a standard receiver to measure pseudo-ranges and carrier phases, thus leading to a 
accurate indoor positioning. Th e infrastructure consists of several antennas fed through 
optical fi bres with a GNSS-like signal. 
 http://bit.ly/1t3X6Zt

CAPIGI 2014: Connecting Agriculture and 
 Geomatics 
From 2-4 April 2014, the CAPIGI 2014 conference was held in Amsterdam, Th e 
Netherlands. It proved to be a fi rst-rate event with lively discussions and networking 
opportunities. Bringing people together from the four relevant stakeholder groups 

(agriculture, science, 
government and private 
companies) resulted in an 
interesting mix of 
viewpoints on the use of 
geospatial information, and 
in particular on how it can 
be applied to improve 
farming. 
 http://bit.ly/1gPsQIr

Lively discussions at CAPIGI 2014.

GIM International
Launches Second UAS 
Special 
After a very successful fi rst edition, GIM 
International now has published a second 
issue dedicated to UAS to bring you details 
of the very latest developments in the 
sector. Th e magazine will be distributed at 
relevant shows such as Intergeo Eurasia, 
the ILA Berlin Air Show, AUVSI Unmanned 
Systems 2014, ICUAS’14 and more. 
 http://bit.ly/1t3YYl6

Cover of the 2nd GIM International special edition on UAS.
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GeoMax Unveils Zipp10 
Pro Total Station Series 
GeoMax has introduced some fi rst-class 
improvements to the Zipp10 Pro total station 
series, designed to make sure that the necessary 
data is always at hand. A USB port and an 
integrated, removable memory stick allows data 
and fi les to be swiftly exchanged between total 
station and the offi  ce. Th e USB host interface 
can upgrade instruments to the latest fi rmware 
and transfer data to an ASCII fi le directly in the 
fi eld. 
 http://bit.ly/1t3YlrQ

GeoMax Zipp10 Pro total station.

AGILE Conference on Connecting through 
Location and Place
From 3 to 6 June 2014, the 17th International Conference on Geographic 
Information Science will take place in Castellón, Spain. Th e AGILE conference 
brings together geographic information researchers to meet and to exchange ideas 
and experiences at European level. Th e conferences are used to initiate and 
stimulate AGILE initiatives on specifi c subjects of special interest within the GI 
community. 
 http://bit.ly/1t3YfAd 

RIEGL Establishes Main Office in Beijing 
RIEGL laser scanners have already been sold for several years in China through the 
manufacturer’s distribution partners, Five Star Electronics and Red China 
Geosystems, both located in Beijing. To support the growing demand for RIEGL 
products in China, the 
company has now established a 
RIEGL China main offi  ce in 
Beijing. Th e closer support of 
Chinese customers in cooper-
ation with RIEGL China’s local 
distribution partners will help 
to further promote and build 
the RIEGL brand in China. 
 http://bit.ly/1t3Y6wP

RIEGL China with distribution 

partners.
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Bluesky Launches Green Map of Britain
Aerial mapping company Bluesky, UK, has created a brand new map of Great Britain 
showing the health of the nation’s forests, fi elds and parks. Created using special 
colour infrared (CIR) sensors mounted on an aircraft, the Bluesky map compares the 
‘greenness’ of vegetation, thereby providing an indicator of health, vitality and even 
maturity. With vegetation under threat from pests, disease, pollution and adverse 
weather conditions, the map is set to become an essential tool for those who manage 
and protect green infrastructure. 
 http://bit.ly/1t3Z4cx

Bluesky NDVI green map.

Hexagon Takes Over 
Mining Software and 
Service Company 
Hexagon, a global provider of design, 
measurement and visualisation technol-
ogies, has entered into an agreement to 
acquire Mintec, a resource modelling, 
optimisation, mine planning and sched-
uling software developer for the mining 
industry. Th e acquisition of planning 
and scheduling software strengthens 
the company’s mining solution strategy, 
providing a platform for comprehensive 
life-of-mine solutions, said Hexagon 
president and CEO Ola Rollén. 
 http://bit.ly/1t3WWkX

SimActive Launches 
New One-click 
 Solution for UAVs
SimActive, the Canadian developer of 
photogrammetry software, has unveiled 
a new one-click solution for UAV 
imagery. Correlator3D version 5.2 
allows the automatic processing of an 
entire project in just one easy step. Th e 
full workfl ow, which includes generation 
of a DSM, DTM and orthomosaic, can 
be performed in a matter of minutes. 
 http://bit.ly/1t3XAPv
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Benin, Cameroon, Ghana, Niger, Nigeria and some other West-African countries have 
accomplished the fi rst Millennium Development Goal to halve the proportion of under-
nourished people between 1990 and 2015. Despite this, the proportion of people in 
Sub-Saharan Africa living on less than USD1.25 a day only reduced from 56% in 1990 to 
48% in 2010, according to UNDP fi gures. Over 400 million Africans are still living in 
extreme poverty, and 70% of them reside in rural areas and depend on agriculture. 
African Union has proclaimed 2014 as the ‘African Year of Agriculture and Food 
Security’. At its launch in January in Addis Ababa, Ethiopia, José Graziano da Silva, FAO 
director general, presented a new cure to poverty: ‘family farming’. “For decades small-
scale farmers […] were viewed as part of the problem of hunger,” he stated. “Th at could 

not be further from the truth.” Th e 
task is now to increase the 
effi  ciency of subsistence farmers. 
Th e conditions can be created, 
according to da Silva, by giving 
those farmers access to fi nancial 
services, training, mechanisation 
and technology. Th is is noble 
indeed, but it will most likely 
become the nth consecutive 
attempt doomed to fail. Th e idea of 
off ering fi nancial services to the 
poor sounds endearing, but it 
bothers me greatly, as a ‘fi nancial 
service’ is just a phony term for 
luring the poor into debt. And 
there is no good at all in debt when 
the debtor is vulnerable. Financial 

institutions will be the only ones to profi t, since they are allowed – by law – to create 
currency out of thin air and to reap the benefi ts of interest. And that’s not all – there is a 
second snag: farmers depend on world market food prices for their survival. A report by 
the World Development Movement, an organisation campaigning to eradicate poverty 
and injustice, shows that the world’s most powerful fi nancial institutions speculate on 
the future price volatility of agricultural products. Originally invented to warrant 
farmers a fi xed price and thus certainty of income well before harvest, these derivatives 
also enable speculators, who have absolutely no affi  nity with food cultivation, to profi t 
from daily fl uctuations in prices. Speculators have also discovered that they can make 
tremendous gains from price rises and falls that they themselves have triggered. Th e 
abovementioned report – entitled Th e great hunger lottery: how banking speculation causes 
food crises – stresses that speculation adds to spikes in food prices which aff ect the poor 
the most. Furthermore, food prices become destabilised, which impedes farmers in 
planning and investing. Hence, family farmers may get squeezed twice by the fi nancial 
industry: fi rst by debt, and then by speculation. It’s a shame that fi nancial trading based 
purely on the expected price changes of assets rather than on their tangible value can 
bring so much profi t to a greedy few, while the vast majority – who actually produce 
those assets – pauperise, and may even become victims of famine.

Family Farming

M
AT

HI
AS

 LE
M

M
EN

S 
Se

ni
or

 e
di

to
r, 

G
IM

 In
te

rn
at

io
na

l

m
at

hi
as

.le
m

m
en

s@
ge

om
ar

es
.n

l

Racurs Unveils 
2014 Conference 
Venue 
Racurs will be organising its annual 
conference on the island of Hainan, 
China, this year. Th e 14th International 
Scientifi c and Technical Conference 
called ‘From Imagery to Map: Digital 
Photogrammetric Technologies’ will 
take place from 20 to 23 October and 
will be co-organised by Smartspatio 
Technologies from China. 
 http://bit.ly/1t42rjE

Aerial Solution for 
Georeferenced 
Orthomosaics 
and DEM 
Lehmann Aviation, a manufacturer 
of professional micro civil 
drones, has announced a new aerial 
solution for georeferenced 
 orthomosaics and DEM: the 
LA300 fully automatic personal 
drone which is now working 
with the GoPro Hero3+ camera, 
in addition to the Nokia 
Lumia 1020. 
 http://bit.ly/1t3YGKV

Lehmann LA300.
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A Smarter 
Future for 
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Thomas Kersten is a professor of 
photogrammetry and laser scanning at 
HafenCity University Hamburg, 
Germany. He is currently also one of 
the ‘directors’ of the Oldenburger 
3D-Tage, an annual conference on 3D 
optical measurement techniques, laser 
scanning and photogrammetry. GIM 
International spoke to him in February 
2014 at the most recent edition of that 
event. Here, he talks about future 
technologies in the geomatics 
profession, data processing, 
archaeology as one of the many 
possible applications for geomatics, 
and HafenCity University’s philosophy.

Which major developments do you foresee 
in terrestrial laser scanning (TLS) geodata 
acquisition technology in the next fi ve 
years?
I expect there to be a lot of new 
developments involving low-cost 
sensors. Th ey are not only becoming 
cheaper, but also increasingly 
powerful, and I can see a lot of 
potential for such systems. For 
example, with respect to close-range 
areas, the Kinect. I expect the next 
Kinect and other similar sensors to 
lead to signifi cant improvements 
in 3D measuring technology. It’s 
already possible to source low-cost 
sensors for just a few thousand euros, 
compared to the high-end systems 
that often cost tens of thousands. Of 
course you don’t get the same quality, 
but calibrating the system and 
implementing some clever algorithms 
can nevertheless give you some good 
results. 

What do you foresee for measurements on 
a large scale?
In terms of laser scanning, I really 
must say that there are some very 
good products being invented, such 
as the new RIEGL system with 
infrared and thermal cameras. 
Nowadays we’re seeing a lot of 
sensors integrated into one system: 
think of a laser scanning system 
with GPS, a camera, a thermal sensor 
and perhaps a hyperspectral sensor 
resulting in data fusion. And mobile 
laser scanning systems already have 

these diff erent types of sensors 
integrated into them. Th e bottleneck 
lies in obtaining a value-added 
product by processing the data. Th e 
system providers should speed up 
the software developments for data 
processing, because there still is a lot 
of room for innovation and potential 
for improvements. 

One of the main bottlenecks in the 
processing of point clouds is their 
massivity. Do you have any suggestions for 
tackling this issue?
At the moment, people tend to 
complain about the huge amount 
of data which we are unable to 
handle, but I believe this is only a 
temporary problem. With the current 
rate of advancement in computer 
techniques, it will soon be resolved. 
It’s even already possible to do 
smartphone photogrammetry, which 
I call ‘smartphonegrammetry’. Th e 
ETH in Zurich, Switzerland, has 
announced an Android app which 
enables a smartphone to be used as 
a 3D scanner, and there’s another 
system, called OpenDive, which 
allows you to use your smartphone 
as a 3D visualisation tool. We use 
the game engine, Unity; we input 
our 3D models into the game engine 
and then, using OpenDive, we put 
them onto our smartphones as an 

app for 3D visualisation. Th e sensors 
in the smartphone enable you to 
scan and visualise the objects in 3D 
– smartphonegrammetry in practice! 
In the future, people will be using 
smartphones for many mapping 
applications.

What role do you see for open-source 
software in processing massive amounts of 
point clouds?
Th ere are a lot of open-source 
packages available, either for free or 
at very low cost, which enable the 
generation of very dense point clouds. 
Optical cameras, in combination 
with algorithms, are becoming 
a serious competitor for laser 
scanners. Th e algorithms are coming 
mainly from the computer vision 
community, where a lot of open-
source software is available. Th at’s 
one of the big diff erences between 
photogrammetry and computer 
vision. In computer vision, someone 
develops an algorithm and puts it on 
the internet for free, so that anyone 
else can take it and develop another 
solution or even improve the systems 
or the software. In photogrammetry, 
the systems that are developed are 
kept concealed and protected, as if 
in a fortress, with the aim of being 
sold. Th erefore, improvements in 
the development of systems and 
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algorithms are moving much faster in 
the computer vision community than 
in photogrammetry. Th e computer 
vision specialists are focused on 
automation: input images into the 
system and let the system compute 
the images to produce a point cloud 
or a measured 3D model. Meanwhile, 
photogrammetry specialists approach 
it from the other angle: automation 
is not important. What matters is 
the precision of the models, so they 
focus on getting the accuracy and 
positioning right in the system. If 
you can combine both worlds in one 
system, you will have the optimal 
system for 3D modelling. Th e 
algorithms have been available for 
some 10 or 15 years, but computers 
were not advanced enough to be 
able to run such systems within a 
reasonable space of time. Obviously, 
that’s no longer a problem today.

What have been the main contributions of 
TLS to improving cultural heritage mapping 
and 3D city modelling?
In general, terrestrial laser scanning 
has been one of the biggest 
inventions and improvements in the 
documentation of cultural heritage for 
the past 15 years. Th e technology and 
methods of TLS are well-accepted in 
the archaeology and cultural heritage 
community, but other competitive 
technology is available now such as 
‘structure from motion’ algorithms 
and low-cost sensors. For 3D city 
modelling, the state-of-the-art 
technology is laser scanning. And of 

course we should not forget combining 
technologies such as airborne Lidar 
and mobile laser scanning using 
vehicles such as cars and ships.

Is geomatics technology expanding into 
other fi elds as it becomes more user-
friendly?
User-friendliness is one aspect, but 
the other thing is how we handle 
projects and how we communicate 
with other disciplines. People from 
archaeology, cultural heritage 
and architecture speak a diff erent 
‘language’, which can make it very 
diffi  cult for us to understand each 
other. If we know what they really 
want, we can explain what we can do. 
I always say that the other disciplines 
such as archaeologists should 
concentrate on doing what they are 
good at. Our technology can help 
them to improve their documentation, 
analysis and interpretation. But I 
realise that there are three groups: 
one group is very critical of new 
technology; they want to run their 
projects just as they did 20 years ago, 
although this is a minority. Th e second 
group accepts and uses the technology 
in so far as they ask experts to do 
that work for them. Th e third group 
from cultural heritage, archaeology 
and architecture is formed by people 
who are able to use the systems 
themselves. Th is means that they 
have received training in the methods 
and they get very good results up to 
a certain level of detail and accuracy. 
You could say, tongue in cheek, that 

they are stealing our jobs! I would 
prefer to see geomatics specialists 
performing that work and supporting 
people in the fi elds of archaeology and 
cultural heritage in close co-operation. 

UAS is a rapidly emerging technology. How 
can UAS serve heritage mapping and 3D 
modelling of the built environment?
In 2012 I was in Melbourne, 
Australia, at the ISPRS congress. 
Th ere were lots of parallel sessions, 
and while the sessions with a 
somehow UAV-related title were 
completely crowded, the other ones 
were more or less empty. In other 
words, everyone is currently focused 
on UAVs. Each university has its own 
system and is working with them. 
Th e impact of UAS over the few years 
has been signifi cant and I am sure 
UAS will become more and more 
important in the next few years. 
Th e technology will signifi cantly 
be improved in the near future; the 
system payloads will become 2 or 3kg 
instead of 1, which will enable the 
system to be based on a single-lens 
refl ection camera for better-quality 
photography. And the algorithms 
behind these are structure from 
motion, photogrammetry, and so on.

UAS is considered to be a low-cost geodata 
acquisition technology. Do you think that 
low cost equals low quality?
First, I don’t agree that low cost 
generally means low quality. Sure, 
there are some examples that show 
that it is. For example, the Kinect is 
one system that is able to take 3D 
measurements within approximately 
a 4 metre radius. Th is produces results 
which are useful for some applications, 
such as indoor navigation. Th e system 
does produce low-quality point 
clouds, but this is just the beginning 
of the development. I expect future-
generation Kinects to off er better 
systems with better performance. 
However, another example is a UAS 
with a very good camera, with 36 
million pixels. Th e UAS delivers very 
high-resolution photographs and 
correct matching will give good results 
with point clouds. Th erefore it is a 
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low-cost system, but certainly not a 
low-quality one. I expect that once 
people start accepting such low-cost 
systems, low-costs solutions will 
spread all over the world.

The education and research activities at 
HafenCity University Hamburg are aimed at 
envisioning and concretising how the 
future of metropolitan areas could, and 
should, look. Which aspects of geomatics 
does this involve?
As a professor at the HafenCity 
University in Hamburg, I enjoy teaching 
motivated young people who are truly 
interested in geomatics. From my point 
of view, this is a great challenge. Besides 
the theoretical part, I like to organise 
practical, interdisciplinary projects. It 
is our policy to run projects together 
with our students, aimed at delivering 
results that are useful for other 
people. Th e philosophy at HafenCity 
University is that geomatics works 

together with architecture, civil 
engineering and urban planning. 
Th erefore, we defi ne common projects 
where students from these diff erent 
disciplines work together with – and 
learn from – each other.
Over the past few years in Germany, 

we have seen several examples 
of huge projects that have failed. 
Th ink of the never-ending stories 
of the construction of the new 
airport in Berlin, the underground 
railway station in Stuttgart (‘Stuttgart 
21’), or the Elbe Philharmonic Hall 

in Hamburg. Th e problem lies in 
the fact that (a) politicians like to 
play the role as principal builder, 
and (b) the specialists from the 
various disciplines involved in these 
major projects cannot communicate 
with each other successfully. 

Th erefore, at HafenCity University 
we aim to help students from diff erent 
disciplines to speak the same language 
and to understand each other. Th is 
integrated approach will be very 
important for geomatics professionals 
in the future. 

Integrated approach will be very 
important for geomatics 
professionals in the future
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BY JULIANNO SAMBATTI AND DIETER LÜBECK, BRADAR, BRAZIL

Geodata collection in tropical regions 
is diffi cult because of cloud cover and 
dense forestation. However, radar 
signals are able to penetrate clouds, 
and the P-band can even pass through 
vegetation foliage. Illustrating this, 
1.2 million square kilometres of the 
Brazilian Amazon have been mapped 
between 2008 and 2013 using the X- 
and P-bands. The same radar data also 
enables detection of illegal logging, 
monitoring of aquatic plants and 
estimation of forest biomass. Here, 
the authors describe the underlying 
technology and give examples.

Th e remote sensing department of 
OrbiSAT – acquired by Embraer in 
2011 and now rebranded as BRADAR 
– started in 2000 with the design and 
building of a synthetic aperture radar 
(SAR) instrument, the OrbiSAR. In 
2008 the Brazilian army granted 
BRADAR (then still OrbiSAT) a 
contract to gather airborne X- and 
P-band data of the cartographic void 
in the Brazilian Amazon (Figure 1). 
Th is is, to our knowledge, the world’s 
largest systematic aerial mapping 
project using the X- and P-bands. Th e 
project took 5,230 fl ight hours using 
two Rockwell turbo commanders 

carrying the dual-band radar 
OrbiSAR (Figure 2). Th e Geographic 
Service of the Brazilian army 
processed the raw data to produce 
digital terrain models (DTMs), 
digital surface models (DSMs), X- and 
P-band orthoimages and around 
2,880 maps at scale 1:50,000.

DTM AND DSM
Th e Amazon region’s vast tropical 
rainforests are endangered by defor-
estation, mostly caused by illegal 
logging. Preventing such violations 
requires the regular acquisition 
and interpretation of geodata. Only 
remote sensing imagery is well-suited 

to capture such an extensive area 
comprehensively, but the constant 
presence of cloud cover limits the 
use of aerial or spaceborne optical 
imagery. However, both X- and 
P-bands can ‘see’ through clouds. 
Moreover, the P-band – with a 
wavelength of 75cm – can penetrate 
the foliage and reach the terrain 
underneath the vegetation. P-band 
signals refl ect off  the terrain and 
only return as backscatter to the 
radar sensor when refl ecting again 
off  tree trunks; a process called 
double bounce (Figure 3). In forests, 
where tree trunks are more abun-
dant and/or larger than in open 

Mapping the 
Amazon

X- AND P-BANDS USED TO DETECT ILLEGAL LOGGING AND ASSESS BIOMASS
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areas, more P-band signals return 
to the sensor. As a result, the radar 
imagery becomes brighter in areas 
covered with forests and appears 
darker in open areas. A continuous 
variation indicates that image bright-
ness correlates with the vegetation 
biomass. Th ese P-band properties 
allow the terrain and vegetation 
characteristics to be investigated. Th e 
X-band – with a wavelength of 3cm 
– refl ects on the vegetation canopy. 

Radar X-band interferometry can be 
used to create models of the land-
scape surface (DSM) while P-band 
interferometry provides the data for 
modelling the terrain underneath the 
vegetation (DTM). When no vegeta-
tion is present, DSM and DTM coin-
cide. Th e diff erence between the DSM 
and DTM heights gives an estimate of 
the vegetation height. Th e two bands 
interact diff erently with vegetation. 
Hence joint analyses of the refl ec-
tions may enhance the characteri-
sation of the vegetation diversity, 
while revisits enable changes to be 
detected. Assuming a constant DTM, 
changes in DSM are caused either 
by vegetation removal or vegetation 
growth. Changes in the amplitude of 
the backscatter, image texture and 
brightness also represent changes in 
the landscape.

ILLEGAL LOGGING
Illegal logging is a scourge in the 
Amazon. Nowadays, deforestation 
is monitored via satellite imagery, 
but atmospheric conditions and 
resolution are limiting factors. 
For instance, illegal loggers have 
discovered that the removal of 
vegetation within the resolution of 
cell of 30 x 30m of MODIS on the 
Terra/Aqua satellite or the Wide Field 
Imager on CBERS (China-Brazil Earth 
Resources Satellite) – usually in the 
form of selective logging – remains 
unnoticed for a long time. By the 
time it is spotted, the damage has 
already occurred and the loggers are 

long gone. To detect the logging of 
a single tree, and thus to discover 
illegal logging at an early stage, we 
developed a monitoring system 
based on the investigation of high-
resolution X-band image time series. 
For example, the study of two X-band 
images taken one month apart (see 
Figure 4) allowed the detection of 
objects which have appeared (red) 
or have been removed (cyan); grey 
indicates no change. Th e pattern of 
red and cyan spots close together in 
Figure 4 shows that single trees have 
been removed. Th e red spot indicates 
that a tree has been removed and the 
cyan spot indicates what was behind 
that tree and can now been ‘seen’ by 
the radar. Th e red rectangle near the 
centre of Figure 4 indicates vegetation 
has been cleared, most likely for 
grassland cultivation. Santo Antônio, 
a Brazilian hydroelectric plant in the 
Amazon region, is employing this 
technology to monitor the forested 
area under its protection.

AQUATIC PLANTS
Aquatic plants in water reservoirs 
can cause problems for hydroelectric 
facilities as they may clog turbines. 
Towards the upper right of Figure 4, 
the cyan and red circular patterns 
indicate growth, removal and/or 
movement of these plants in a water 
reservoir. Figure 5 shows an X- and 
P-band composite from which the 
extension of aquatic plants covering 
a lake can be determined. Th is 
enables their development to be 
monitored and action to be taken as 
necessary. 

CARBON STOCKS
To determine the amount of forest-
related carbon credits to be assigned 
to a certain jurisdiction, it is essential 
to monitor changes in forest carbon 
stock, which is one-to-one related 
to forest biomass, over time. One 
such carbon market mechanism is 
REDD+ (Reducing Emissions from 
Deforestation and Degradation) 
which is aimed at reducing emissions 
from deforestation and forest 
degradation in developing countries. 

 Figure 1, Map of 

Brazil and 

neighbouring 

countries; the 

mapped area is 

shown in blue.

 Figure 2, Aircraft equipped with radar antennas.

 Figure 3, P-band double bounce effect.
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Vegetation height maps can be 
generated from radar DTMs and 
DSMs and, when combined with 
biomass ground truth collected 
by fi eld crews, the biomass/
carbon stocks of large areas can be 
estimated (Figure 6). With their high 
resolution and ability to cover vast 
areas independent of atmospheric 
conditions, radar surveys could 
become the preferred technology for 
estimating changes in forest carbon 
stocks.

CONCLUDING REMARKS
Similar to the mapping of the 
Brazilian cartographic void, X- 
and P-band radar has been used 
in mapping the entire territory 
of Panama at scale 1:25,000. Th e 
Brazilian government recently 
contracted BRADAR to map 74 
municipalities (around 90,000 km2) 
and to identify the risk of fl ooding 
and landslides. Th e radar market 
is steadily growing and a new 
generation of compact airborne radar 
systems is being developed to meet 
market needs, both in Brazil and 
internationally. 

 Figure 4, RGB composition of X- and P- band taken during one month. 

 Figure 5, 

Orthoimage 

composite of X- and 

P-band showing the 

borders of 

macrophytes; red 

spots indicate 

ground truth.

 Figure 6, Forest 

biomass map of an 

area in Paragominas, 

Brazil.
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Digital Oblique 
Aerial Cameras 
(2)

A SURVEY OF FEATURES AND SYSTEMS

In recent years, aerial photogrammetry has increasingly been using camera 
systems which capture nadir and oblique images at the same time. The number of 
oblique systems on offer in the marketplace for airborne geodata collection is 
growing steadily – a strong indicator that the technology is rapidly maturing. In 
this follow-up article, the author highlights oblique systems from Digicam, Dimac, 
Icaros, VisionMap and Wehrli. 

Th e previous article on digital oblique 
aerial cameras, published in the April 
issue of GIM International, provided a 
general introduction to oblique aerial 
imagery and the diverse camera 
confi gurations which allow oblique 
image capture. Th e feature went on to 
address the following camera systems: 
Pictometry, Leica’s RCD30 oblique, 

UltraCam Osprey, Midas from 
Track’Air, and the Trimble AOS. In 
addition, Phase One medium-format 
cameras were also discussed because 
they are increasingly being mounted as 
modules on arrays in a pattern that 
allows oblique image capture. Th e initial 
sources used to compile this survey 
included papers, brochures, factsheets, 
whitepapers and Geomatching.com, the 
product comparison website for 
hardware and software. In a 
subsequent stage, the manufacturers 
themselves were approached 
individually for their feedback.

DIGICAM
IGI, founded in 1978 and based in 
Kreuztal, Germany, introduced the 
Penta DigiCAM in 2008 (Figure 1). 
Th is camera system consists of 5 
DigiCAM sensors, one that looks nadir 
and four sensors which view oblique 
under a tilt angle of 45 degrees. Th e 
oblique cameras have a focal length 
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of 80mm, and for the nadir camera 
this length is 50mm. Th ree sizes of 
CCD chips are on off er: 60MP (8,964 
x 6,716 pixels); 50MP (8,176 x 6,132 
pixels) and 39MP (7,216 x 5,412 
pixels). Th e pixels have a size of 6 
micron and a radiometric resolution 
of 16 bit. Filters allow either RGB 
imagery or colour-infrared (CIR) 
imagery to be collected. Th e total 
weight is 55kg and the system fi ts in a 
box measuring 40.2 x 43.6 x 83 square 
centimetres. Another IGI system 
enabling the capture of oblique views 
is the Dual DigiCAM. Th is system is 
composed of two cameras which can 
be fl exibly arranged to enlarge the 
swath width, to record RGB and CIR 
images simultaneously but also to 
capture along-track or across-track 
oblique images.

DIMAC
Cicade, an aerial survey company 
based in Belgium and founded in 
1985, has developed a proprietary 
oblique camera system. Th e system 
is not for sale, and has instead been 
used for conducting aerial surveys by 
the company itself. Around 2000, the 
company recognised the new chances 
for photogrammetry in the digital era 
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and decided to build itself a digital 
aerial camera. Th e initiative resulted 
in the Dimac line of modular camera 
systems and the establishment of the 
Dimac Systems company in 2004. Th e 
company intended to off er cameras 
to other aerial survey companies. 
But bringing highly specialised 
instruments to highly specialised 
costumers requires a global network. 
Th erefore, in the summer of 2010, 
Dimac decided to divest part of its 
camera assets to Canada-based Optech 
which was well known for its airborne 
and ground-based laser scanners. Th e 
camera production activities moved 
to Optech’s main factory in Vaughan 
and the Dimac system evolved into the 

CS-6500 (1.9kg) introduced in 2013; 
the CS-MS1920 (2.8kg) introduced in 
2011; the CS-10000 (6kg) introduced 
in 2012; and the CS-15000 (12.2kg) 
introduced in 2012. Not part of the 
sale was the Dimac oblique system, 
in which the 6 metric cameras, all 
equipped with fl ight motion control, 
are arranged according to the Maltese 
cross confi guration – two are looking 
nadir and four are viewing oblique. 
Th e size of the nadir-looking image is 
116MP (13,000 x 8,900 pixels) and 
the oblique images each cover 60MP 
(6,700 x 9,000 pixels). Figure 2 shows 
a composite of the 5 Maltese cross 
images recorded in the same instant by 
the Dimac system.

IDM 1000
Established in 2004 and headquartered 
in Fairfax, VA, USA, Icaros, introduced 
the Icaros Digital Mapper (IDM) 
1000 in 2013. Th e IDM 1000 system 
extends the IDM 200 nadir camera 
system with four oblique cameras, 
confi gured in a cross pattern and 
tilted 45 degrees with respect to nadir 
(Figure 3). Th e sensor of the nadir-
looking RGB/NIR camera covers 80MP 
(10,328 x 7,760 pixels) and the sensors of 
the oblique RGB cameras cover 36.3MP. 
Each pixel has a size of 4.88 micron and 
a radiometric resolution of 14 bit. Th e 
cameras are calibrated and support a 
range of focal lengths. Th e system weighs 
54kg and fi ts within a box measuring 
61 x 53 x 30 square centimetres. Th e 
modular design allows easy interchange 
of RGB, NIR and thermal sensors while 
in the fi eld. Th e system includes the 
Icaros Collection Suite (ICS) software 
for oblique-imagery mission planning, 
navigation, mission management 
and post-mission data processing. 
IDM1000 imagery can be processed 
with photogrammetric tools such as the 
Icaros Photogrammetric Suite (IPS), 
which includes automatic aerial 
triangulation and bundle block 
adjustment of oblique images.

SERIES ON OBLIQUE PHOTOGRAMMETRY
This fi fth article adds to the series on oblique photogrammetry oblique camera systems as 

did the previous one (part 1; see the April 2014 issue of GIM International). The articles 

published in the January, February and March editions covered properties of oblique 

airborne imagery, automated processing and automatic building detection, respectively. 

The series is a joint initiative of EuroSDR Comm. 1, Delft University of Technology and 

University of Twente (ITC). Edited by Mathias Lemmens, the series is intended to cover 

concepts, applications, and camera systems and confi gurations currently available on the 

market. You are cordially invited to contribute or to submit comments or additions. To do 

so, please feel free to contact the editorial manager at wim.van.wegen@geomares.nl or 

the senior editor at m.j.p.m.lemmens@tudelft.nl. 

 Figure 1, A view of the 

casing of the Penta DigiCAM 

oblique camera system 

manufactured by IGI.

 Figure 2, Oblique 

(GSD = 15cm) and 

vertical (GSD = 

12cm) images of 

Poitiers, France, 

taken with the Dimac 

camera at the same 

time.

 Figure 3, The IDM 

1000 system consists 

of an IDM 200 nadir 

camera extended 

with four cameras 

tilted at 45 degrees 

with respect to nadir.
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VISIONMAP A3
Another method to obtain oblique 
views is by sweeping one or more 
cameras across track. Th e scan motion 
allows a large fi eld of view across the 
fl ight direction and provides oblique 
views. VisionMap’s A3 dual-camera 
system, introduced in 2008, operates 
according to this sweeping principle. 
Th e two 300mm lenses rotate at a 90 
degree angle with the fl ight direction 
(see Figure 4) and provide a fi eld of 
view (FOV) of up to 106 degrees. A 
single frame covers 7,812 x 2,666 
pixels. Each pixel has a size of 9 micron 
with a radiometric resolution of 12 
bit. Up to 29 double frames can be 
captured in a single sweep resulting in 
a total frame size of 62,500 by 7,850 
pixels. Th e centre part of the total 
frame – up to an FOV of 40 degrees – is 
suited for orthoimage generation. Th e 
single frames captured outside this 
FOV range, i.e. the frames towards the 
end of the sweep, are de facto oblique 
images. Th e typical fl ying height varies 
from 3,000 to 10,000 metres. Th e 
camera including computer weights 
38kg and fi ts within a box measuring 
60 x 60 x 50 square centimetres. 
Th e vertical and oblique images are 
processed fully automatically including 
block adjustment, generation of 
orthoimages and creation of digital 
elevation models (DEMs). Th e key to 
VisionMap’s approach is threefold: 
high yield of aerial surveys; vertical 
and oblique images in one fl ight by one 
camera system; and fully automatic 
production of orthoimagery. Five 
years after the launch of the A3, the 
A3 Edge has been introduced on the 
market. Th e system has been designed 
to increase the area captured per hour 
at higher spatial resolution (Figure 5). 
Th e total image frame of the A3 Edge 
covers 78,000 x 9,600 pixels; each 
pixel has a size of 7.4 micron with a 
radiometric resolution of 12 bit. Th e 
maximum across-track FOV is 109 
degrees. At a fl ying height of 4,250m, 
the ground sample distance (GSD) is 
10cm. Figure 6 compares productivity 
of digital aerial cameras in terms of 
square kilometres captured per hour 
as a function of GSD.

WEHRLI
Th e fi ve oblique camera systems 
from Wehrli/GeoSystem, a company 
based in New York, USA, and 
specialised in digital aerial cameras 
and high-end photo scanners, are 
designed around the nadir-looking 
1-DAS-1, an RGB medium-format 
(12kg) push-broom camera initially 
developed to operate along with an 
airborne Lidar scanner. Red, green 
and blue are simultaneously recorded 
by separate line sensors mounted 
in the same focal plane. Th e linear 
array sensors consist of 8,023 pixels, 
each measuring 9 micron and with a 
radiometric resolution of 14 bit. When 
fl ying at a height of 1,000m the GSD 
of the nadir-looking camera is 10cm. 
Th e fi rst oblique camera developed 
by the fi rm was the 3-DAS-1, which 
consists of 3 cameras all contained 
in a single housing. Separate lenses 
are used for each view: one looks 
nadir, one forward at a tilt angle of 
26 degrees, and one backward at a tilt 
angle of 16 degrees. All camera heads, 
whether looking nadir or oblique, 
have a focal length of 110mm. Th e 
3-DAS-2 is, as the name suggests, a 
doubling of the 3-DAS-1, with two 
cameras looking nadir, two forward 
and two backward. Th e focal length of 
each camera is 80mm. Of course, the 
doubling results in a heavier system 
weighing 68kg, while the 3-DAS-1 
weighs 59kg. Th e 4-DAS-1 has the 
same features as 3-DAS-1 but has 
been extended by a nadir-looking 
near-infrared (NIR) camera while the 
focal length of all cameras is 80mm. 
Th e 3-OC-1 is a 3 camera system. Its 

main diff erence with the 3-DAS-1 is 
that the inclination angle of both the 
forward and the backward-looking 
cameras is 45 degrees, while the 

 Figure 4, Diagram of VisionMap’s sweeping A3 dual-camera system 

showing its working principle.

 Figure 5, A view of the casing of the A3 Edge sweeping camera system.

 Figure 6, 

Comparison of 

productivity 

measured in square 

kilometres per hour 

of A3, A3 Edge and 

other digital aerial 

cameras as a 

function of GSD 

(courtesy: VisionMap; 

modifi ed).
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focal length of the nadir camera is 80mm instead of 110mm. Th e 
fi fth oblique system, the 6-DAS-1 (see Figure 7), actually combines 
the 4-DAS-1 and 3-OC-1 in one system. Th ere are two nadir-looking 
cameras: one is for RGB and the other captures the near-infrared 
band. Th e inclination of one forward-looking camera is 26 degrees, 

just as for the 4-DAS-1, and the other looks at an angle of 45 degrees, 
just as the 3-OC-1 does. One backward-looking camera has a tilt angle 
of 45 degrees and the other of 16 degrees. Th e 6-DAS-1 is scheduled 
for launch in spring 2014.

CONCLUDING REMARKS
Extracting accurate geometry from aerial images on a production 
scale has for a long time been limited to vertical images. Today’s 
sensors can be calibrated accurately, georeferencing can be done 
through GNSS/IMU alone while modern computers and software 
can swiftly conduct the complex calculations needed for the 
extraction of real-world coordinates from imagery, thus allowing 
fully automated bundle block adjustment and generation of 
orthoimages and DEMs from oblique imagery. Indeed, the use and 
value of oblique camera systems is fully intertwined with today’s 
sophisticated photogrammetric software.

ACKNOWLEDGEMENTS
Th anks are due to all mentioned manufacturers of oblique digital 
aerial cameras for their feedback on the fi nal draft. 

 Figure 7, A view of the casing (left) and lens system of the Wehrli 6-DAS-1 oblique 

camera system.

Th e use and value of oblique 
cameras is fully intertwined 
with sophisticated 
photogrammetric software
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BY KATSUHISA BANJO, ASCO, JAPAN

Common mobile mapping systems heavily rely on positioning using GNSS. However, concrete, soil and other materials block 
GNSS signals, thus impeding their use when inspecting pipelines, subways or other underground corridors. Furthermore, such 
corridors are often narrow, which requires the system to be compact. Here, the author describes a platform equipped with 
laser scanners and a camera which has been developed in Japan for mapping a wide variety of narrow underground spaces.

Regular inspection of underground 
corridors is important to detect 
deformations and damage. Th e 
success of above-ground mobile 
mapping systems (MMSs) triggered 
us to design an MMS for use in 
inspecting underground corridors. 
Th e main constraints which 
necessitated the adaptation of 
conventional MMSs included:

No reception of GNSS signals  -
below ground 
Th e system should be able to fi t  -
through manholes with a diameter 
as small as 60cm
Th e system should be able to map  -
corridors with a diameter as small 
as 80cm
A working speed of 300 metres per  -
hour is suffi  cient
Corridors may be long, so cable-less  -
power supply is required
Batteries must have a long service life  -

PLATFORM
To solve the manhole issue, we have 
designed a modular all space mobile 

(ASM) system; all individual parts 
can fi t through a 60cm-diameter 
manhole. After being passed through 
the manhole, the parts are assembled 
inside the corridor (Figure 1). To ensure 
compactness, the platform has not 
been equipped with an engine; instead, 
a human operator pushes or pulls the 
platform manually, or pulls it along 
using a rope. Th e platform including 
sensors weighs 100kg and has a length 
of 170cm, a width of 100cm and a 
height of 80cm (Figure 2).

SENSORS
Th e main sensors (Figure 3) on 
board are: three laser scanners, 6 HD 
cameras confi gured to one camera 
system to cover a full circle, an 
inertial navigation unit (IMU) and 
odometers attached to each of the 
four wheels. Th e IMU provides the 
orientation and the odometers the 
distance. One laser scanner measures 
cross-sections and the other two 
lasers are used for determining 
objects for correcting the IMU 

Underground 
Mobile 
Mapping

LASER SCANNING AND IMAGING OF CORRIDORS IN JAPAN

Katsuhisa Banjo, general manager of 

ASCO, Osaka, Japan, specialised in land 

surveying, photogrammetry and GIS. In 

2010, he further specialised in mobile 

mapping systems and unmanned aerial 

systems.

 k-banjo@asco-ce.co.jp

orientation data. Each scanner 
captures a 270-degree arc across track 
with a frequency of 4,050 points 
per second. Th e spacing between 
cross-sections depends on the speed 
of the platform; at 300m/h the 
spacing between subsequent scans 
is 0.5cm, which is the minimum for 
most applications. Th e camera system 
can take both photos and videos. An 
on-board notebook PC collects the 
data and monitors the survey.

SURVEY AND PRODUCTS
Th e ASM is positioned by using a total 
station to track a marker fi xed 
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FURTHER READING
Lemmens, M. (2014) Robotic Mapping, 

GIM International, 28:2, 11.

MORE INFORMATION
www.asco-ce.co.jp

to the platform. If direct tracking is 
not possible, the marker is fi xed to 
the corridor wall at a position visible 
from both the ASM and the total 
station. Th e coordinates calculated 
from the total station measurements 
are combined with the data obtained 
from the odometers and lasers to 

provide input for the 3D-SLAM 
(Simultaneous Localisation and 
Mapping) algorithm. Th e resulting 
positions and orientations enable 
georeferencing of the point clouds 
and images/videos. Th e point clouds 
can be further processed using free 
software such as Bentley Pointools 
View for real-time visualisation, Open 
Source CloudCompare for generating 
meshes, and Quick Terrain Reader. 
Plain views and along and across-
track views can be automatically 
generated from the point clouds, and 
diameters of the tunnel segments 
can be determined. Comparison with 
the design enables deformations and 
damage to be detected. Figure 4 shows 
a georeferenced point cloud obtained 

from combining an above-ground 
survey with a corridor survey.

CONCLUDING REMARKS
We are working on reducing the 
weight and size of the platform to 
enable corridors as narrow as 40cm 
in diameter to be mapped. Th e ASM 
will be further robotised by mounting 
an electric motor and a remote 
control system. To broaden the range 
of spaces the ASM can operate in, it 
will be further modifi ed so that it can 
also navigate staircases.

ACKNOWLEDGEMENTS
Th anks are due to Tohoku University 
and International Rescue System for 
their co-development. 

 Figure 4, Merged 

point clouds of 

above-ground area 

and corridor.

 Figure 3, Sensors and other devices of the ASM.  Figure 2, Above-ground operation of the ASM (top) and inside a corridor.

 Figure 1, Parts are assembled inside a corridor.
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Capturing 
Reality in 
True-3D

ACUTE3D

A spin-off of two major European 
research Labs, Acute3D – whose name 
associates the notions of 3D and 
precision – develops innovative 
software solutions allowing simple 
photographs to be turned into true-3D 
models automatically. In line with the 
company’s tag line, “capturing reality”, 
this French start-up is extending its 
offering to establish Smart3DCapture 
solutions as a standard for all 
segments of the 3D reconstruction 
market.

Acute3D is a French technological 
software company created in January 
2011 by leveraging on 25 man-years 
of research at two major European 
research institutes, École des Ponts 
ParisTech and Centre Scientifi que et 
Technique du Bâtiment. It won the 
French ‘Most innovative start-up’ 
award in the same year, and signed 
an industrial partnership with 
Autodesk. Th at led to the launch of 

123D Catch, a free online solution 
allowing users to turn photos 
acquired with their smartphone 
into 3D models. With millions of 
recurrent users since its launch 
in 2012, 123D Catch and its core 
technology by Acute3D have proved 
to be robust and scalable.

CAPTURING CITIES
Having observed that three-
dimensional city models were 
becoming more and more popular, 
and that there was a real need for 
automated solutions to match the 
scale of large urban areas, Acute3D 
decided to focus on the 3D mapping 
market. Its Smart3DCapture 
technology, embedded in both OEM 
and stand-alone solutions, allows 
airborne photography acquisition 
companies to off er aff ordable 3D 
reconstruction services to national 
and local governments within the 
framework of large-scale projects.

Beside proprietary solutions 
developed or acquired by Google, 
Apple or Microsoft, Smart3DCapture 
is still the only solution off ered to 
professionals keen to map entire 
cities in 3D from aerial and street-
level photographs.

Until recently, most of the city 3D 
mapping projects hardly reached 
a few hundred square kilometres, 
and took months and tremendous 
human resources to achieve. 
Nowadays, Acute3D customers 
produce thousands of square 
kilometres per project, covering not 
only the city centre and business 
districts, but also the suburbs and the 
small surrounding cities, in a fully 
automated manner and in a fraction 
of the time previously required.

Taking into consideration the new 
possibilities off ered by this type of 
solution, end users of the 3D models 
(e.g. national and local governments) 
now issue calls for tender to map 
huge territories in a few months, and 
prepare to refresh their database on a 
much more frequent basis.

With customers like Blom, Nokia, 
Pasco, Asia Air Survey, Aerometrex, 
Shanghai Hangyao, PPDATA, 
Tencent, etc., Acute3D is already 
considered as the leading vendor of 
photogrammetry solutions for cities 
and large areas.

Moreover, Acute3D co-edits, with its 
partner InterAtlas, dozens of cities 

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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and urban areas in high resolution
[ 1] for purchase by professionals 
including architects, real estate 
agencies, land surveyors, city 
planners, etc. 

FAST GROWTH
With seven employees as of January 
2014 and three more due to join 
in Q2, offi  ces in Paris and Sophia 
Antipolis (France) and a gross 
revenue which tripled in 2013, 
Acute3D is a young but very dynamic 
company.

Th rough the direct sales force, 
distributors in more than 10 
countries and its worldwide partners 
and OEMs, Acute3D solutions are 
actively promoted in most regions of 
the world, and this network is quickly 
increasing in size and density.
 
Th e company is constantly investing 
in R&D, and has four dedicated full-
time engineers in its research team. 
Hence, the product development 
is mostly technology-driven with 
an acute sense of innovation and 
practical applications in mind.

Recently, a customer was producing 
a 3D model of 500 square kilometres 
of a city including canals, lakes and 
sea. As every photogrammetrist 
knows, automatic photogrammetry 
does not properly apply to water 
due to refl ection and movement. 
Th erefore, the research team invented 
an algorithm that automatically 
creates water areas from GIS data and 
seamlessly sews them to the shores 
in a consistent 3D model. Th is saved 
the customer a lot of time and money 

on the project and enabled a painful 
touch-up process to be skipped. Th e 
new feature was released to every 
Smart3DCapture user in the next 
version.

Rather than developing an 
end-to-end solution dedicated to 
a specifi c application, Acute3D 
focuses on its core expertise of 3D 
photogrammetry, striving to smooth 
out the production processes as well 
as to extend the fi eld of application of 
this specifi c domain.

Th is philosophy implies a high level of 
interoperability, through neutral but 
also native formats, with the major 
3D GIS and CAD third-party software 
solutions. Acute3D solutions are 
perfectly integrated with the existing 
production pipeline, resulting in a 
reported increase in productivity.

BECOMING A STANDARD
Having observed that other 
markets were looking for a high 
level of precision and scalability, 
Acute3D decided to launch several 
new software packages in 2014, 
dedicated to UAV operators, 3D 
printing professionals and 3D graphic 
designers. 

Th e next move in this direction is 
the launch in May 2014 of a new 
software edition, tailored to address 
the needs of today’s UAV/drone 
operators. New features will be 
included in this edition, such as DSM 
and true-orthophoto generation. Th e 
interoperability will also be increased 
with new formats supported, in order 
to facilitate volume calculations on 

stockpiles in third-party solutions, 
for instance.

FUTURE
At a time when almost everyone has 
very realistic 3D cities in the palm of 
their hand with Google, Apple and 
Microsoft maps, city planners and AEC 
professionals are now looking forward 
to including the same level of 3D 
modelling in their own applications, 
and even extending it to street level.

With the 3D printing market expected 
to grow to more than USD12 billion 
by 2020 (compared with USD2 
billion in 2012) according to the 
Credit Suisse (2013), the UAV market 
expected to grow to over USD114 
billion by 2023 (PR Newswire – 
ReportsnReports.com, 2014), and an 
increasing demand for automatic 3D 
reconstruction, Acute3D is willing to 
surf the waves and become a major 
player in these domains.

Bringing all the power of city-scale-
adapted solutions to these markets, 
Acute3D is off ering a full range 
of solutions in order to support 
customers as they evolve over time, 
either by enabling the creation of 
cloud-based solutions to process 
thousands of small projects a day for 
the 3D printing industry, or allowing 
UAV operators to produce more 
accurate, true-3D and larger areas for 
their end users. 

MORE INFORMATION 
1. www.ubick.net

www.acute3D.com

 Smart3DCapture 

produces high 

resolution 3D 

models from 

simple 

photographs, 

without any human 

intervention.

 City-scale 3D 

modelling at a 

resolution of 5cm per 

pixel.
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Field data acquisition for land administration based on satellite imagery.

The FIG/World Bank publication on 

‘Fit-for-Purpose Land Administration’ 

is attracting a lot of attention on 

international podia. The new FIG 

publication was launched last month 

at the joint FIG/World Bank Forum on 

‘Spatial Innovations and Good Practice 

in Land Administration’, which was 

held the day after the World Bank 

conference on land and poverty took 

place in Washington DC, USA.  

This publication is the result of 

cooperation between the World Bank 

and the International Federation of 

Surveyors (FIG) over recent years on 

land administration. The aim has 

been to address the issue of 

building and sustaining land 

administration systems that are 

basically fi t-for-purpose rather than 

blindly complying with top-end 

technological solutions and rigid 

regulations for accuracy.

As it turned out, the term ‘fi t for 

purpose’ was very much in focus 

throughout the World Bank conference. 

It is obvious and very much recognised 

that there is an urgent need to build 

affordable, fl exible systems that can 

be completed within a reasonable 

time frame and then be incrementally 

improved over time. The fact that this 

publication presents a set of 

guidelines recommended jointly by 

the World Bank and the International 

Federation of Surveyors makes it a 

strong piece of advice towards 

decision-makers at governmental 

and political levels.

There were very positive reactions by 

representatives from the Global Land 

Tool Network (GLTN) and from the 

United Nations Initiative on Global 

Geospatial Information Management 

(UN-GGIM). The concept was also 

very well received by politicians, 

NGOs and land professionals during 

a presentation of the publication at 

the High-Level Conference on 

Property Rights in the European 

Parliament on 9 April 2014. The 

publication is timely and well in line 

with the report on ‘The Role of 

Property Rights, Property Ownership 

and Wealth Creation in Eradicating 

Poverty and Fostering Sustainable 

Development in Developing Countries’ 

that was recently adopted by the EU.

The fi t-for-purpose approach includes 

the following four key principles:

-  General boundaries rather than 

fi xed boundaries: using general 

boundaries to delineate land areas 

will be suffi cient for most land 

administration purposes, 

especially in rural and semi-urban 

areas. In the present context, the 

term ‘general boundary’ means 

one whose position has not been 

precisely determined, although 

usually the delineation will relate 

to physical features in the fi eld. 

-  Aerial imageries rather than fi eld 

surveys: the use of high-resolution 

satellite/ aerial imagery is 

suffi cient for most land 

administration purposes. This 

approach is three to fi ve times 

cheaper than fi eld surveys. 

-  Accuracy relates to the purpose 

rather than technical standards: 

accuracy of the land information 

should be understood as a relative 

issue related to the use of this 

information. 

-  Opportunities for updating, 

upgrading and improvement: 

building the spatial framework 

should be seen in a perspective of 

opportunities for ongoing 

updating, sporadic upgrading and 

incremental improvement 

whenever relevant or necessary for 

fulfi lling land policy aims and 

objectives. 

The publication includes a foreword 

by CheeHai Teo (FIG president) and 

Klaus Deininger (lead economist at 

World Bank). The document has been 

prepared by Prof Stig Enemark (FIG 

honorary president and principal 

author), Keith Clifford Bell (World 

Bank), Christiaan Lemmen (Kadaster, 

The Netherlands) and Robin McLaren 

(Know Edge Ltd, UK). 

Fit-for-Purpose Land Administration

MORE INFORMATION  
www.fi g.net/pub/fi gpub/pub60/

fi gpub60.htm
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GSDI Council at the GSDI14 

Conference.

The GSDI Association was created in 

2003 to carry on the tradition of the 

Global SDI conferences that began 

in Bonn, Germany, in 1996. Since 

then, 14 GSDI conferences have 

been held around the world, the 

latest in Addis Ababa, Ethiopia, in 

November 2013 (GSDI14). The GSDI 

individual members division, the 

International Geospatial Society, 

currently has over 400 members 

worldwide, many of them from 

developing nations where outreach 

activities, including capacity 

building, are much needed and 

appreciated.

The GSDI outreach and membership 

activities are managed by the 

Outreach and Membership (O&M) 

Committee, chaired by Denise 

McKenzie from our much-valued 

member, the Open Geospatial 

Consortium (OGC). OGC also 

provides technical support for the 

Association’s website and 

membership management services.

Outreach activities take many 

forms, including conferences for 

networking and published 

proceedings, newsletters, discussion 

lists, online capacity-building 

material and opportunities, and the 

GI Knowledge Network with the 

GIKnet Spatial Documents Depot.

GSDI CONFERENCES
The GSDI World Conferences focus 

on spatial data infrastructure 

issues, including legal and policy 

topics too seldom discussed in other 

geo-related conferences. The 

conferences produce open access 

proceedings of all papers and 

presentations, plus peer-reviewed 

papers and special publications. 

The conferences are a major 

component in outreach activities not 

only to our members, but also to the 

thousands of academic researchers, 

students and government and 

industry practitioners involved in 

implementing SDIs globally who 

have attended over the past 18 

years.

COMMUNICATION ACTIVITIES
The GSDI & IGS Global Newsletter, 

published monthly since 2011, 

provides news from our members and 

partners. It is distributed electronically 

to the Association mailing list of 

approximately 4,500 addressees and 

published on our website.

Several hundred monthly Regional 

SDI Newsletters have been published 

since 2002, covering Africa (2002), 

Asia-Pacifi c (since 2003, in English 

and Chinese), and Latin America & 

Caribbean (since 2004, in English, 

Spanish and Portuguese). All are 

downloadable from the GSDI website. 

From May this year, regional news will 

be produced under a single Regional 

GSDI Newsletter encompassing the 

three regions above, plus Europe 

and North America.

Outreach to members is also 

achieved via e-mail discussion lists 

for the fi ve regions, managed by the 

relevant GSDI Committees, spanning 

a wide range of SDI-related topics 

and issues. Anyone can subscribe to 

these lists and then access the full 

archive.

CAPACITY-BUILDING OUTREACH
Outreach also involves capacity 

building, a task shared with the 

GSDI Societal Impacts Committee. 

The website provides access to 

numerous videos, publications and 

webinars offered mainly by members 

or partners, plus the GI Knowledge 

Network. Since its launch in 2003, 

the GSDI Small Grants Program has 

supported more than 100 projects 

across the globe. The programme is 

a partnership between the GSDI 

Association and the GISCorps of 

URISA, with fi nancial support from 

leading government agencies.

MEMBERSHIP
Our current recruitment drive is led 

by Bruce Westcott, GSDI’s new 

membership recruitment manager, 

and vice-chair, North America, of the 

O&M Committee. You can expect 

Bruce to be calling on you soon for 

your support! 

The GSDI Approach to Outreach and Membership

MORE INFORMATION  
Outreach and Membership Committee – www.gsdi.org/standingcomm

Conferences – www.gsdi.org/gsdiConferences

Discussion Forums –www.gsdi.org/discussionlists

Newsletters – www.gsdi.org/newsletters

Newslist Archive - www.gsdi.org/newslistarchive

Publications - www.gsdi.org/publications

Small Grants - www.gsdi.org/sic1

Capacity Building - www.gsdi.org/sic3
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MORE INFORMATION  
www.iag-aig.org

www.see.leeds.ac.uk/research/

igt/working-groups/wegener-

conference

The conference will be held in the 

School of Music in the University of 

Leeds.

IAG Commission 3 ‘Earth Rotation 

and Geodynamics’ studies the 

physical processes associated with 

how the Earth moves and deforms in 

response to internal and external 

forces. This includes the entire 

range of phenomena associated 

with Earth rotation and Earth 

orientation such as polar motion, 

length of day, precession and 

nutation, as well as tidal processes 

such as solid Earth and ocean 

loading tides, and crust and mantle 

deformation associated with 

tectonic motions and isostatic 

adjustment. The purpose of 

Commission 3 is to promote, 

disseminate and, where appropriate, 

help to co-ordinate research in this 

broad arena.

Sub-Commission 3.5 of IAG 

Commission 3 ‘Tectonics and 

Earthquake Geodesy’, aims to 

encourage co-operation between all 

geoscientists studying the greater 

Mediterranean region and beyond 

with a focus on mitigating 

earthquake, tsunami, and volcanic 

hazards. In support of this, 

periodic workshops and meetings 

are organised with special 

emphasis on integrating the 

broadest range of Earth 

observations, sharing analysis and 

modelling approaches, and 

promoting the use of standard 

procedures for geodetic data 

acquisition, quality evaluation and 

processing. The next such meeting, 

the 17th General Assembly of 

WEGENER, will be held at the 

University of Leeds, UK, from 

1-4 September 2014.

The scientifi c programme of 

WEGENER 2014 will consist of the 

following sessions:

Session 1: Continental Faulting and 
the Earthquake Cycle
New geodetic, paleoseismic or other 

geophysical and geological 

observations with modelling of the 

crustal deformation relevant to the 

earthquake cycle.

Session 2: Giants of the Deep: 
Anatomy and Physiology of a 
Megathrust Zone
Use of geodesy to increase our 

understanding of (i) the anatomy of 

subduction zones, and (ii) their 

physiology, as well as 

complementary approaches such as 

seismology, marine geomorphology 

and fi eldwork, perhaps combined 

with geodesy.

Session 3: Technical Developments 
in Geodetic Observing Systems
New single or multi-techniques for 

Earth deformation monitoring or 

exploitation of multi-sensor 

integration. 

Session 4: Geodynamics and 
Potential Fields
Geodetic analysis of spaceborne 

gravity data including methods to 

identify hidden signals, new 

methods of mitigating instrument or 

de-aliasing errors, extraction of 

highest resolution signals from 

data, new numerical techniques to 

handle the increasing precision, and 

other methods that provide greater 

insights into the information content 

in gravity remote sensing datasets. 

Confrontation of gravity 

observations with other geodetic 

observations (GNSS, InSAR).

Session 5: Surface Processes
State-of-the-art methods for 

quantifying the rates and processes 

of landscape evolution, constraining 

landform kinematics, and assessing 

the external driving forces of 

climate, tectonics and humans on 

the landscape, especially 

concerning landslides, glaciers and 

coastal environments. 

Session 6: Volcanic/Magmatic 
Processes and Rift Zones
All aspects of volcanic and 

magmatic deformation across all 

tectonics settings (rifts, subduction, 

hotspots), including observation, 

modelling and integration of 

geodetic results with information 

from other fi elds such as 

seismology, petrology, hydrology and 

tectonics.

Session 7: Glacial Isostatic 
Adjustment and Sea Level Rise
Quantifi cation of sea level change 

at any spatial and temporal scale, 

analysis of the impact of changes 

in the solid Earth on sea level, and 

bridging the gap between different 

disciplines such as geodesy, 

geology, oceanography, glaciology 

and solid Earth geophysics. 

Commission 3: WEGENER 2014 – Measuring and 
Modelling Our Dynamic Planet

The mission of the Association is the advancement 
of geodesy. 

IAG implements its mission by:

-  advancing geodetic theory through research and 
teaching, 

-  collecting, analysing and modelling 
observational data, 

-  stimulating technological development, and 
-  providing a consistent representation of the 

figure, rotation and gravity field of the Earth and 
planets, and their temporal variations. 

IAG EXECUTIVE COMMITTEE 2011 - 2015

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

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

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

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

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

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

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

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

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

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

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

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

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

IAG Commission Commission 3 studies the 

entire range of physical processes 

associated with the motion and deformation 

of the solid Earth. Its purpose is to promote, 

disseminate and help to co-ordinate 

research in this broad arena.
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EXECUTIVE MEMBERS
PRESIDENT
Georg Gartner, TU Wien, Austria

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

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

PAST-PRESIDENT
William Cartwright, RMIT University, Australia

EDITOR ICA NEWS
Igor Drecki, University of Auckland, New Zealand

COMMISSION CHAIRS
Cognitive Visualisation
sara.fabrikant@geo.uzh.ch
Map Design
kfield@esri.com
Art & Cartography
scaquard@gmail.com
History of Cartography
elri@worldonline.co.za
Map Projections
mlapaine@geof.hr
Theoretical Cartography
qydu@whu.edu.cn
Data Quality
chenxy@ecit.cn
Atlases
peter.jordan@oeaw.ac.at
Mapping from Remote Sensor Imagery 
xyang@fsu.edu 
Geospatial Analysis and Modeling 
bin.jiang@hig.se 
Geovisualisation
gennady.andrienko@iais.fraunhofer.de
Maps and the Internet
rcammack@mail.unomaha.edu
Ubiquitous Cartography
arikawa@csis.u-tokyo.ac.jp
Digital Technologies in Cartographic Heritage
livier@topo.auth.gr 
Open Source Geospatial Technologies
suchith.anand@nottingham.ac.uk
Generalisation and Multiple Representation
dirk.burghardt@tu-dresden.de
Planetary Cartography
hhargitai@gmail.com
Mountain Cartography
karel.kriz@univie.ac.at
Neocartography
s.l.chilton@mdx.ac.uk
Maps and Graphics for Blind and Partially 
Sighted People
acoll@utem.cl
Maps and Society
chris.perkins@manchester.ac.uk
Use and User Issues
elzakker@itc.nl
Cartography and Children
jesus@map.elte.hu 
Education and Training
dave.fairbairn@newcastle.ac.uk
GI for Sustainability
vstikunov@yandex.ru
Map Production and Geobusiness
philippe.demaeyer@ugent.be
Cartography in Early Warning and Crises 
Management
undatra@yahoo.com 
Geoinformation Infrastructures and Standards
acooper@csir.co.za

GIM CORRESPONDENT
David Fairbairn, Newcastle University, UK

The ICA Working Group on International Map Year meeting in Olomouc, Czech 

Republic, in February 2014 (Bengt Rystedt, Ferjan Ormeling, Vit Vozenilek, Aileen 

Buckley and David Fairbairn. Serena Coetzee and Ayako Kagawa are not pictured).

The International Map Year (IMY) 

project, approved by the United 

Nations Regional Cartographic 

Conference in Bangkok, Thailand, 

in November 2012, will be 

spearheaded by the International 

Cartographic Association and run 

through 2015 into 2016. Through 

a special Working Group, ICA will 

deliver a set of guidelines and 

resources allowing national 

delegates and cartographic 

organisations to offer a full 

programme of activities and events. 

Primary management will be at 

national level, with each country 

having different contexts within 

which to address the IMY agenda. 

Common aims are: to make maps 

more visible to citizens and 

schoolchildren in a global context; 

to display different types of maps, 

showing how maps can be used in 

society, and how technical 

developments have affected their 

production; to introduce the role of 

IT in handling geographic 

information and how it allows 

individuals to make their own maps; 

to promote the sustainable 

development of geographic 

information infrastructures; and to 

increase the recruitment of students 

to cartography and cartography-

related disciplines. IMY activities 

will focus on children and the 

general public, but will also involve 

professionals and government 

agencies.

A project website is being developed 

which will offer useful suggestions, 

including advice on advertising and 

promotion, events and activities, 

and methods of engagement with 

the wide range of politicians, civil 

servants, trade bodies, learned 

societies, educationalists and 

members of the public for whom 

IMY will be of interest. Nominated 

national points of contact will be 

listed to allow citizens around the 

world to learn more about how to 

participate in the programme. 

One important resource to be 

available on the website is an online 

book called The World of Maps, to be 

published in July 2014. This set of 

individual chapters covering a 

variety of cartographic topics and 

issues will form a coherent 

introduction, reference volume and 

workbook for anyone interested in 

investigating the nature of 

contemporary mapping. It is hoped 

that this material will be translated 

into many languages for local usage 

across the globe.

In some countries, there are already 

established ‘map days’ or ‘GIS days’ 

– either as annual events or 

occasional celebrations – which are 

sometimes led by commercial 

companies, and sometimes 

promoted by learned societies. 

Embracing such initiatives is 

expected to be a feature of IMY, and 

specifi c national conferences can 

also be used to widen the scope of 

the programme. Exhibitions of maps 

are organised regularly in many 

countries, including travelling 

displays and also previews of a 

nation’s contributions to each 

biennial International Cartographic 

Conference. It is expected that 

these, along with map competitions, 

including the international Barbara 

Petchenik Children’s Map Awards, 

will become part of IMY in 2015 and 

2016. In all cases, a formal diary of 

events and schedule of activities 

should be maintained.

The inaugural launch of 

International Map Year will be on 

1 January 2015, with a formal high-

profi le event during the International 

Cartographic Conference to be held 

in Rio de Janeiro, Brazil, in August 

2015. Preparatory activities and 

promotion will be ramped up from 

the start of 2015 so look out for, and 

volunteer to hold, mapping activities 

in your country! 

International Map Year: Planning is Underway!

MORE INFORMATION  
www.icaci.org
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ISPRS HEADQUARTERS
see address of secretary general

The rapid developments in remote 

sensing and related technologies 

over recent years have been driven 

by the needs of modern societies 

and economies. These developments 

have improved our ability to assess, 

monitor and analyse ecosystems, 

environments and resources. This, 

along with associated improvements 

in techniques to handle and 

manipulate this information, has 

resulted in increasing interest from 

the academic, governmental and 

industrial communities and beyond.

The potential applications, and 

potential benefi ts, are enormous. 

Remote sensing is used in 

meteorology, oceanography, climate 

change studies, environmental 

modelling and analysis, disaster 

management and preparedness, 

telecommunications, geography, the 

Earth sciences, and so on – the list 

is endless.

Within this context, the ISPRS 

Technical Commission VII 

– Thematic Processing, Modelling 

and Analysis of Remotely Sensed 

Data – aims to promote remote 

sensing in general, and information 

extraction in particular. Together 

with its working groups, it strives to 

keep abreast of technological 

advances such as the new remote 

sensing capabilities provided by 

multi-spectral imagers, SAR 

satellites, and Lidar instruments. 

Meanwhile, it promotes new 

methods to process, exploit and 

organise the resulting information.

The TC VII 2014 Mid-term 

Symposium is being held in 

Istanbul, Turkey, from 29 September 

to 2 October 2014. The event is an 

excellent opportunity for researchers 

to present and discuss their 

research work in remote sensing and 

related fi elds. We are looking 

forward to hosting this meeting and 

welcoming everyone. As the 

symposium is being hosted by TC 

VII, the primary focus will be on the 

themes of the working groups, which 

are as follows: 

(WG1) Physical Modelling and 

Signatures in Remote Sensing

(WG2) DEM Generation and Surface 

Deformation Monitoring from SAR 

Data 

(WG3) Information Extraction from 

Hyperspectral Data

(WG4) Methods for Image 

Classifi cation

(WG5) Methods for Change Detection 

and Process Modelling 

(WG6) Remote Sensing Data Fusion

(WG7) Synergy in Radar and Lidar 

(ICWG) Pattern Analysis in Remote 

Sensing (TC III and TC VII Joint WG).

Papers accepted for the Symposium 

will be published in the ISPRS 

Annals (by double-blind full paper 

review) or the International Archives

(by abstract review) of the 

Photogrammetry, Remote Sensing 

and Spatial Information Sciences. 

A special issue of the ISPRS Journal 

of Photogrammetry and Remote 

Sensing will contain the best papers 

from the Annals and Archives. 

For all further information 

concerning the Symposium, please 

visit 1. 

Filiz Sunar, president of ISPRS 

Technical Commission VII

ISPRS Technical Commission VII Mid-term 
Symposium 2014

MORE INFORMATION  
1. http://isprstc7-2014.org

www.isprs.org
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For more information: 
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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

sUSB-EXPO
San Francisco, USA 

from 08-09 May
For more information:  

E: emil@suasnews.com

W: www.susbexpo.com

AUVSI Unmanned Systems 2014
Orlando, FL, USA

from 12-15 May
For more information:  

W: www.auvsishow.org/auvsi2014/public/

enter.aspx

GeoDATA 2014
Dublin, Ireland 

On 14 May
For more information:

E: geodata@geoaware.info

W: www.geoaware.info

ISPRS TCIV Symposium on 
Geospatial Databases and 
Location-based Services
Suzhou, China

from 14-16 May  
For more information:

W: www2.isprs.org/2014tc4symposium/

index.html

Mid-Term Symposium ISPRS Commis-
sion VI “Data, Information, and Knowl-
edge Sharing for Geo-Education”
Wuhan, China 

from 19-20 May
For more information: 

W: www.lmars.whu.edu.cn/isprscom6/

index.html

ILA Berlin Air Show
Berlin, Germany 

from 20-25 May 
For more information:

W: www.ila-berlin.de/ila2014/home/

index_e.cfm

GEOBIA 2014
Thessaloniki, Greece

from 21-23 May  
For more information:

E: igitas@for.auth.gr

W: geobia2014.web.auth.gr

UAS Event 2014
Madrid, Spain 

from 26-27 May
For more information: 

W: www.uasevent.com

GEO Business Show 2014
London, UK 

from 28-29 May 
For more information:

E: info@geobusinessshow.com

W: http://geobusinessshow.com

 JUNE
HxGN LIVE Conference 
Las Vegas, NV, USA 

from 02-05 June
For more information: 

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

GEOSummit 2014
Bern, Switzerland 

from 03-05 June
For more information: 

E: dkatzer@geosummit.ch

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

17th AGILE Conference
Castellon, Spain 

from 03-06 June  
For more information:

E: agile2014@uji.es

W: http://agile-online.org

2014 World Geospatial Developers 
Conference (WGDC)
Beijing, China 

from 11-12 June  
For more information:

E: longwei@3snews.net

W: http://wgdc2014.3snews.net/en

Optech’s 7th International Terrestrial 
Laser Scanning User Meeting
Rome, Italy

from 12-13 June  
For more information:

E: conference@optech.com

W: www.optech.com/ugm2014

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

Esri International User Conference 2014
San Diego, CA, USA

from 14-18 July
For more information:  

W: www.esri.com

Future events
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Trimble VISION™ is designed to make surveying  
more efficient wherever the job takes you.  

Our portfolio of solutions provides you with the  
ideal tool kit to get your job done right the first time. 

NOW YOU CAN HAVE A PERFECT 
POINT OF VIEW FROM ANYWHERE

Choose Your Vision at:
www.trimble.com/trimblevision
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