Possible ESA-Czech Republic Cooperation in EO

1. INTRODUCTION

This summary shows possible cooperation areas between ESA and the Czech Republic, including
initial indication of possible cooperation methods and associated issues. Depending on the subject,
the cooperation can be also through the ESA PECS programme.

This summary is complemented by a set of power point presentations to be provided on CD-ROM.
All this material is intended to provide an initial list of possible areas, which should be
complemented as necessary by meetings and demonstrations, and which should permit the Czech
Republic to identify their preliminary interests and contact points.

2. SSE

2.1

SSE (Service Support Environment), based on SOA, Web Services and standards, permits to
publish, discover, provide and monitor simple or chained, manual or automatic services. Thanks to
its workflow engine, it is possible to chain services, opening up opportunities for cooperation
among various actors that provide complementary efforts towards a higher objective. SSE extends
the Ground Segment (GS) interface (e.g.: catalogue, order, dissemination) from only data to data +
services. It does not require that services be moved from their location (service providers keep full
control of their services and of related IPRs). The documentation and the free-of-charge ToolBox
permit to easily make use of the environment.
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Service Support Environment

Order Infarmation

Data conversion services allow to convert raster
as well as vector data into several different
formats, Other conversion services allow tlipping
an area of interest, or generalising or
resampling data.

Qutput of S5E services can be now distributed
using fast an reliable means such as DDS (Data
L | Distribution Satellite).

Satellite Image Processing +
These services provide access to satellite sensor
data, and warious kinds of derived data such as

4 digital elevation models etc. Eventually, data
available via the INFED meta-catalogue may
= hecome accessible here.

Wind erosion is a major source of soil
degradation in arid and semiarid areas. Dust
and sand storms erode agricultural areas, a
problem of major economic importance globally
Also, desertification is a main issue in global
climate change studies,

Environmental stress are certain conditions
which limit a8 normal growth of vegetation.
Pollution, draught, desert locust, plant diseases,
overpopulation, and erosion are potential
hazards which can disrupt a sustainable
development, This becomes wvery important
when we focus on agriculture land, where earth observation can
help determining the impact of enwironmental stress on
agricultural production and food security issues.

Land-use and land-cover change are significant
to a range of issues central to the study of
| glohal environmental change. Land-use and
B |and-cover changes driven by human activity
f| have the potential to significantly affect food
security and the sustainshility of the world
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0il, Gas, and Mineral Exploration +

] Large scale monitoring of natural forests and  [f
plantations, together with the need for their
sustainshle management is very urgent, as
population continues ta grow. Remote sensing
combined with geographic information systems
can provide 3 synophic, objective wiew of the

extent and current management of these natural resources.
0Oil, gas and mineral deposits are the raw
materials that drive the global economy. As
existing reserves dwindle, ensuring an adequate
supply for the future requires the explaration of

frontier regions for new supplies. Satellite data
can map and identify large-scale geological
structures related to hydrocarbon and mineral deposits that
ground-based surveys may find mare difficult to see: satellite
radar interferometry can precisely identify surface faults or slight

around _motion _connected  with _hvdrocarbon _reservairs,

agricultural and forest product supply systems.

The world's urban population is growing four
times faster than its rural population, so that
cities are projected to be home to two thirds of
glabal citizens by 2020, Nine tenths of this
growth is occurring in developing regions, and
Africa  shows the fastest rate of urban
expansion, surpassing 5% per year. This growth needs to be
monitared to ensure it proceeds on a sustainable basis, does not
damage environmental resources, and does not worsen the
auality_and life_and safetv of urban dwellers. The sheer scale of
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2.2 Status

SSE is operational since 2005 and its operations are currently funded until 2010. SSE is available
for free use under ESA Neutral moderation, which mainly ensures adherencetos e r v iSlcAs.s 6

2.3 Possible Cooperation

The Czech Republic could profit from SSE in many ways, ranging from free publishing of services
within the ESA portal (with ESA assistance if necessary) to the installation of a National
environment (even in national language) for regional or thematic services.

In the most complete case (installation of an environment in the Czech Republic) a PECS proposal
could cover aspects like set-up and maintenance of the infrastructure, training of personnel,
translation of specific parts or SSE message in local language, creation and maintenance of
services, etc. On the other side, ESA might have to identify own funds for IPR issues and activities
like installation and tuning of the software and provision of training. In return to ESA funding, the
Czech Republic should provide for example services published in English into the ESA portal.

3. KIM

3.1 Background

KIM (Knowledge-based Information Mining) is a tool developed through the collaboration of ETHZ,
DLR, ESA and industry. It permits to interactively train the system, by clicking on sample images,
to search large or well characterised areas in all the images ingested into a collection. The tool
provides identifiers of the relevant images or the maps / GIS objects of the contained features.
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Status
The ESA KIM installation will be available for test from June 2007.



3.2 Possible Cooperation

The collections loaded on the test system can be freely used to understand the capabilities.

On request, ESA can load onto the test system private collections of images of interest to the
Czech Republic for remote access.

The KIM system can also be installed in the Czech Republic if requested. In this case a PECS
project should fund all necessary actions from system set-up to training and use. ESA should
instead identify own funding for installation, tuning and training. The Czech Republic should
compensate this ESA funding though results of their validation of the system for their cases.

4. KEO

4.1 Background

KEO (Knowledge-centred Earth Observation) will be a distributed component-based processing
environment, providing:
e Data or Processing Components developed by ESA or partners
¢ Capability to create Processing Components from KIM training (no code writing)
e Access to complex Reference Data Sets (collections of heterogeneous data and information,
like images, documents, DEMs, photos, processors, etc.), growing with external contributions
e Capability to create complex processing chains of Processing Components for automated
information extraction
o Capability to create and publish SSE services

Chaining Remote
Create, Check Contributions
Chain, Portfolio
Publish ?
Discover a —>
l Components
‘a..______________._.-’
e . N
[ 2 e .
Workflow ; L Describe .e—+— Processing
Engine Terminology Components —
“-.______________../ “=-.______________..-/
|
| Reference Data Sets
| Create, aii e
| | Maintain, —» | pocs Data Processing Create,
I Browse Components Components Maintain
| 1 | /\
I Locall _ . — ] KIM
I Contributions & Functions el
1
v RV
Web Services /FTP
Status

First release of KEO will be available in June 2007 for test and comments. Other two releases are
expected, with the final one at the beginning of 2008.

4.2 Possible Cooperation

Czech Republic representatives might participate in the evaluation of the various KEO versions
and in the use of the final version.



On request, KEO might be installed in the Czech Republic under a PECS project financing the set-
up and maintenance of the environment, the organisation of the consortium, the training of the
personnel and the use. In this case ESA should finance installation, tuning and training. In return of
this ESA investment, the Czech Republic should provide Data or Processing Components,
documented in English, for reuse in ESA versions of the system.

5. GRID

5.1 Background

The environment is assumed to be known by the Czech Republic (one of their companies having
personnel in ESRIN involved in this topic).
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5.2 Status
ESRIN has an operational system linked to a development one. Both are well coordinated.

5.3 Possible Cooperation

If interested, the Czech Republic should define activities, of operational or technology nature, to be
possibly addressed by a PECS project.

6. GSE

6.1 Background

GSE (GMES Service Element) and related projects are assumed to be known by the Czech
Republic.



Status

Some GSE services were consolidated and others are being scaled up.

6.2 Possible Cooperation

The Czech Republic should decide if an in which projects they are interested for definition of a
possible PECS project.

7. COPS

7.1 Background

COPS (Cooperating EO Sensors) has the objective to demonstrate innovative ways to exploit
Earth Observation and in-situ data synergies, for making best use of intrinsic qualities and to
permit dynamic interaction between the two worlds, to horizontally support more applications, to
provide orchestrated services with interoperable interfaces based on Open Standards.



