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Valuable information exists in huge
geospatial datasets but is hidden and
not integrated in the decision process

New emerging data acquisition techniques pro-
vide fast and efficient means for multidimen-
sional spatial data collection.

Airborne LIDAR surveys, SAR satellites, stereo-
photogrammetry and mobile mapping systems
are increasingly used for digital reconstruction.
All these systems provide point clouds, often en-
riched with other sensor data, yielding extremely
high volumes of raw data.
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GOALS

Develop methods for knowledge-driven processing of topographic data
* High-quality coregistration from multiple heterogeneous data sets;
= Efficient feature extraction and classification methods for detecting keypoints

and correlations between different geodatasets (e.g. coverages and point clouds);

= Hfficient surface generation, using multi-resolution and level-of-details techniques;

= High-quality change detection methods to characterize dynamic events;

= Descriptive information to be associated to dataset (metadata) explaining the process, or
workflow, that produced it, leading to provision of processing and capturing semantics.

Often it is only accessed for damage as-
sessment in a "what went wrong?" analysis

0 Recent emergencies, such as the toxic industrial
g mud spill in Ajka, Hungary, in October 2010, and

== the flooding rain in Genova, Italy, in November
2011, have emphasized the fact that actually a
lot of crucial information is indeed contained in
existing large geospatial datasets but it is hidden
and in no way integrated in on-going decision
processes. Valuable knowledge could be ex-
tracted from this data but currently the hidden in-
formation is typically only accessed in hindsight
for damage assessment and knowledge only de-
- rived in a belated "what went wrong" analysis.

Develop methods for the visual analysis and inspection of huge geospatial datasets
= \/isualisation and exploration of large heterogeneous nD geodata sets, based on
leading-edge GPU technology, with corresponding data preprocessing Sservices;
= \Web-based visualization for non-expert decision makers, realized via client-side
or server-side rendering, with corresponding pre-processing Services.

Make information from large geospatial datas-
ets available on time, with interactive visual
decision support, and at the relevant level of
decision making

It will be of great importance that the users can
specify a desired workflow on a high level and do
not have to learn complicated technical jargon. All
implementation details will remain unseen for the
users who will be heavily involved in the project
from the very start in an initial requirement speci-
fication phase, and later in the testing of compo-
nents and in two testing and evaluation cycles of

Integration of the services into a platform able to sustain data-intensive processing

= A model for hierarchic, domain-specific languages with which users will be able to specify
workflows for processing data sets, independently of underlying execution architectures;

= A spatial data processing middleware that abstracts from different parallel and distributed
processing infrastructures, such as GPGPUs, Map/Reduce and Cloud environments, and

that can choose the ideal architecture given an algorithm and a data set description. Ry the developed prototypes.
Will leverage the information hidden in large heterogeneous | %& ﬁ

geospatial data sets and make them a practical choice to support

reliable decision making. Sty Bk
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