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Our Goals

e Attract (young) people to EO
— Technology
— Missions
— Software
— Data
— Applications

 Create awareness for the usefulness of EO —
especially in developing countries

 Demonstrate advantage of combined expertise
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DLR
German Aerospace Center

— Research Institution
— Space Agency
— Project Management Agency

i DLR




Promoting the Next-Generation Scientists
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DLR Site
Oberpfaffenhofen

Employees: Approx. 1,700
Size of site: 245 000 m?2
Research institutes and facilities:

- Microwaves and Radar Institute

- Institute of Communications and
Navigation

- Institute of Atmospheric Physics

- Remote Sensing Technology Institute

- Institute of Robotics and Mechatronics

- German Remote Sensing Data Center

- Space Operations and Astronaut
Training

- Galileo Control Center

- Flight Experiments

i DLR
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Experiments
DLR_School Lab Oberpfaffenhofen

Experiment Institute
1. Infrared Technology Remote Sensing Technology
2. Laser Technology Physics of the Atmosphere
3. Radar Technology Microwave and Radar Technology
4. Optical Remote Sensing Remote Sensing Data Center
5. Weather and Climate Physics of the Atmosphere
6. Satellite Data Analysis Remote Sensing Data Center
7. Satellite Navigation Communication and Navigation
8. Robotics Robotics and Mechatronics
9. Virtual Mechanics Robotics and Mechatronics
10. Flight Team Simulator Flighte Operations
11. Mobile Rocket Basis Space Operations
12. ASUROnaut Robotics and Mechatronics

13. Tunnel Boring Machine  Technical University Munich

i DLR













CW-ISAR: The New Imaging Radar Experiment







Experiment

Infrared
Technology

Laser Technology

Radar Measuring
Technology

Optical Remote
Sensing

Earth

Observation with
Satellite Data

i DLR

Remote Sensing Experiments
Major Components

Keywords

thermometry, emissivity, black body,
prism, BIRD, Herschel, Boltzmann

polarisation, emission,
monochromatic light, quantum optics,
signal transmission, LIDAR, HALO

microwaves, echo, Doppler effect,
frequency, SAR, Tandem-X

sun spectrum, ozone, reflectance,
hyperspectral RS, VNIR, NDVI

resolution, multispectral sensor,
image processing, change detection,
Landsat

Al
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Instruments

2 FLIR-Cameras, Pyrometer, special
coated examination objects

Infrared Class IV Laser, Class Il Laser
for signal transmission, simulating 3D-
Laserscanner

Imaging Radar (SAR), One
Dimensional Radar, Radar Speed
Sensor

ASD-Spectroradiometer, Sun
Photometer, Pyrometer

LEOWorks image processing
software, Landsat Data




Experimental Concept

Experiments represent the institutes‘ competence

.. close relation to state-of-the-art research

.. development by DLR scientific & technical experts

.. combination of specialists‘ know-how and high-tech equipment
.. continuous update and further development

Didactical transfer

.. Small team experiments (4-6 students — 1 supervisor)
.. autonomous and haptical work emphasized

.. results depending on students‘ age and capabilities
.. time frame: 2 hours per experiment

.. level of complexity adjusted to each individual group

i DLR
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http://www.facebook.com/photo.php?pid=21619&id=100001259076351
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ESA - EDUSPACE
EO Education resources for secondary schools

&t’&: esa eduspace

In 8 languages
ESA Education Home Earth from Space Environmental Issues Envisat for Schools

Choose your language 03-Mar-2013

About Eduspace

Dansk What is Eduspace?
Deutsch What tools does it offer? What is Eduspace?
Espariol f"°°5e VPRI The Eduspace website aims to
A . SAGUAGE. provide secondary school
EAANVIKG - students and teachers with a
Francais ';:_‘i'r'.'gtel;e"s'"g learning and teaching tool. It is
4 . meant to be an entry point for
Italiano What is remote sensing? » space image data, and, in
Remote sensing in depth » particular, to a widespread
Nederlands : visibility of Earth observation
Fiistiey of Eart - applications for education and
Portugués obsertvatlon : Py
Mapping and satellite »
data The Eduspace website
Satellite orbits » encourages teachers to use Earth observation data in their curriculum
Earth observation , by providing ready-made projects. It is rich in didactical material,
satellites especially in local and global remote sensing satellite data. It is a
Hesrnarcas source of ideas about how to introduce space-related matters into the
classroom, where full scale examples are also presented.
SN Kseeti About Earth from Space
Image Gallery »
Video Gallery » This section provides high spatial resolution imagery acquired over the
m major cities and landscapes of the Earth. It aims to stimulate students
and teachers to look at imagery obtained by Earth observation
Contact us » satellites, find their hometown and maybe even their school. Teachers
Search in Eduspace » and students are invited to work with this data by studying the
ST various exercises provided in the different case studies. An objective

of these case studies is to inspire schools to produce similar reports
G0| related to their own region.

http://lwww.esa.int/SPECIALS/Eduspace EN/




Theory

S\:{; esa eduspace

ESA Education Home Earth from Space Environmental Issues Envisat fo

03-Mar-2013

Elements of remote

About Eduspace
=L SEnsing

What is Eduspace?

What tools does it 3
offer?

What is remote sensing? * Platforms

S ' Observed objects
Remote =ensing iz a way of

::h"'"““"“"' collecting and analysing data to SEzrEr e
ATMJLLPE.-. - get information about an object ' The information
without the instrument used to contained in an image

Remote Sensing
Principles

What is remote

collect the data being in direct
contact with the object.

sensing? For example, if vou take a
Femote sensing in b photograph of your house, and
depth on the picture you see that the
History of Earth . house is composed of a roof,
= en walle and windows, all of which

Mapping and satellite  » appear as different colours, then this 1= remote =ensing.

— In remote =ensing, three elements are ezsential. They are:

Satellite arbits ¥

Earth observation , 1-a platform to hold the instrument

satellitas 2 - a target chject to be observed
3 - an instrument or a =ensor to ochserve the target

Resources...

e For example, when you tal-ce a ph.ntu:ugraph cl_f yqur.hnuse, you are_the
platform, the photographic emulsion of the film inside the camera is

Image Gallery * the sensor and the house is the target chject.

Video Gallery 3

m A ey additional element, and the main purpose of remote sensing

systems, Is:

Contact us 3

Search in Eduspace ¢ 4 - the information that i= obtained from the acquired data, and how it

E— iz uzed and stored




Case studies
(introductions, background, data and exercises)

esa eduspace

Education Home Earth from Sp Environmental Issues Envisat for Schoo

03-Mar-2013

Weather and climate... i Earth from Space:
Glacier Ice Flow Image of the week

Global Change...

st 4 Global warming has been shown to affect the
T o . = 5= ice flow of glaciers. With the use of Earth

' : Observation satellites, scientists are able to
study and monitor glaciers, even those that are
located in remote areas.

Introduction

Cyclones... 3

Earthquakes... ¥ Full story »
Floods... B e et e e e eh s e ea e e e ie e e
Qil slicks 3 Deforestation in Rondonia

Storm surges... ]

In this case study, vou will learn how remote
sensing can aid in the monitoring of tropical

Volcanoes . 3

Resources... rainforests, such as the Amazon rainforest. You  * Image archive
: : will =ee how this forest disappeared over a

Multimedia period of 30 years, and how the rate of

Image Gallery " deforestation can be measured. You will also

video Gallery R learn that, even in deforested areas, the

process of vegetation growth still goes on.

| Services | Full story »
Search in Eduspace B ettt et ettt ettt et et et ettt et ete et et et ete et et an et e e s
Search

Hurricane Katrina
GDI
On 25 August 2005, Hurricane Katrina hit the
densely populated south-eastern part of the US
state of Florida with squalls of 130 kilometres
per hour at maximum speed, and caused
extensive damage. Fatal floods were generated

E) BookMARK B EE by the precipitations.

Full story »




s

Education Home
About Eduspace
What is Eduspace?

What tocls does it 3
offer?

Choose your
language...

Remote Sensing
Principles

What is remote ¥
sansing?

Remote sensing in 3
depth

History of Earth 3

observation

Mapping and satellite 3
data

Satellite crbits 3
Earth observation 3
satellites

Resources -

Image processing
software

Tools for schools 3

Image Gallery 3
Video Gallery 3

Contact us 3

Search in Eduspace ¥

Software and Tutorials

esa eduspace

Earth from Sp rironmental Issues Envisat f

Image processing software

Combine AGB

Eduspace provides students and teachers

Select Aed Band ; \
with the proper tools to manipulate
IHDME images.
Select Green Band
RONZ = LEOWorks
Select Blue Band LECOWorks i= @ major component of this

educational resource, which makes the
actual processing of =atellite imagery on
school computers possible. LEOWorks is
able ta perform many advanced
processing operations including image
classification, geometric correction, and
pan-sharpening. Many image filters are
available, and GIS tools enable the
dizplaying and drawing of vectors on
images. LEOWorks is a didactical tool, and has very good help pages
and an all-inclusive tutorial (see right of page). With the assistance of
this help documentation, everyaone is able to experiment with their own
imagery to undertake their own processing. LEOWorks can process
imaages in standard jpg, tif, bmp, and png formats.

Output Type |B_I,Ite "’l

ok | cancel| Hep |

ArcExplorer

ArcExplorer is a freeware used to display and
analyse layers of Geographical Information
Systems (GIS). It includes a complete user
guide that has been made available by ESRI,
one of the leading providers of GIS software
and GIS =olutions.

' LEOWorks 3
 LEOWorks 4 (Mac)

' LEOWorks 4 (Windows)
 LEOWorks 4 (Linux)

» ArcExplorer

' LEOWorks 2 Tutorial
' LEOWorks 4 Tutorial
» ArcExplorer Tutorial




Interactive Meteosat online application
A web-based interactive application for exploiting
satellite meteorology in secondary schools

: eduspace
@esa interactive meteosat

;‘ Login to add observations a Eduspace IM case stu

Layers || Legend H;fTH Help “ Credits ‘

«l

% 555l = = @ swichtoGeostationary View [pickadate |3

|5 & Observations
{3V meteorological observations (today)
iﬁYahoo! Weather (today 09:00 AM)

GLOBE mean temperature (yesterday)

.D GLOBE maximum temperature (yesterday)
. GLOBE minimum temperature (yesterday)
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(also connected to Eduspace case studies)

http://www.asrc.ro/imeteosat_beta/map_view.php



ESA School Atlas/Geography from Space
(Incl. teacher’s handbook and DVDs)

The European Space Agency f : esa

scnoot*-
<AT |.A

: warapln from Space

...bridging the gap between the
classroom, space technology and

Earth observation

Cesa

SCHOOL
ATLAS

Grography fwme Soacs




Teacher’s Pack
(hard copy and DVD)

& Gesa &

» 11 worksheets on “Watching over the
Earth” topics

» Available in 6 languages (Deutsch,
English, Espanol, Francais, Italiano,
Nederlands)



Joint DLR/ESA EO Education stand
at IGARSS 2012 in Munich

Combined lab experiments, training sessions and 3D Demonstrations




MGAng | H3-m-maxBH 294 m




Radar experiment Spectroscopy Infrared techniques

The DLR School Lab experiments presented at IGARSS.
(More info at: http://www.dlIr.de/schoollab/desktopdefault.aspx/tabid-1991)

The School Lab was combined with ESA lectures and
computer practicals based on Eduspace
(http://www.esa.int/SPECIALS/Eduspace EN/) in a joint ESA/DLR
EO Education stand for school visits



http://www.dlr.de/schoollab/desktopdefault.aspx/tabid-1991
http://www.dlr.de/schoollab/desktopdefault.aspx/tabid-1991
http://www.dlr.de/schoollab/desktopdefault.aspx/tabid-1991
http://www.dlr.de/schoollab/desktopdefault.aspx/tabid-1991
http://www.dlr.de/schoollab/desktopdefault.aspx/tabid-1991

EO training sessions for high schools delivered by ESA.

(More info at: http://www.esa.int/SPECIALS/Eduspace EN/)

esa education


http://www.esa.int/SPECIALS/Eduspace_EN/
http://www.esa.int/SPECIALS/Eduspace_EN/

3D demonstrations on EO, were also made for the general public
throughout IGARSS, at the ESA/DLR Education area.

The material used belongs to the ESA virtual reality theatre.

(More info at: http://vrt.esrin.esa.int/tiki-index.php ?page=Shows)



http://vrt.esrin.esa.int/tiki-index.php?page=Shows
http://vrt.esrin.esa.int/tiki-index.php?page=Shows
http://vrt.esrin.esa.int/tiki-index.php?page=Shows
http://vrt.esrin.esa.int/tiki-index.php?page=Shows










Our Vision
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e Establish Practical EO Education and Training Centers
in many places

e Special Focus: Developing Countries
— Africa
— Asia

* Use Existing Expertise of Space Agencies
— DLR

— ESA
— UK Space




Next Step: Livn net ympoum213

Edinburgh, United Kingdom, 09 - 13 September

— a DLR/ESA/UK Space Agency EO education stand based on the IGARSS 2012 one

s I s
esa living planet sgmi:\%sium 2013

Objectives
Themes
News
Deadlines
Registration
Venue
Committees
Links
Contacts

Call for abstracts

UK SPACE

AGENCY

24-Jul-2012

European Space Agency

{0 &

Introduction

The 2013 European Space Agency Living Planet Symposium follows the previous successful
symposia held in Bergen (2010), Montreux (2007) and Salzburg (2004).

The event will be held in Edinburgh, United Kingdom from 9 to 13 September 2013 and is
organised with the support of the UK Space Agency .

A first call for abstracts has been released, with a deadline for abstract submission on 15
February 2013. All received abstracts will be reviewed by a Scientific Committee,
notification of acceptance will be provided in May 2013. Full papers for accepted
contributions shall be provided at the event and will be published as ESA Special
Publication.

EDINBURGH

09-13 September

Latest News
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