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Uberblick @-esa

1. Copernicus
2. Galileo Update
3. Galileo fur hochprazise Anwendungen

ESA UNCLASSIFIED - For Official Use Werner Enderle | 28/04/2017 | Slide 2

— 0l b =™ = := "Il D 1 mm Il = i= K1 2 im I+l European Space Agency






\\“\\\.

Was ist Copernicus? {zesa

European Space
response to > Component

global needs:
 to manage the
environment,

* to mitigate the
effects of climate
change and e
to ensure civil =" Services
security i Component
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GMES/Copernicus Key Milestones

First Sentinel satellites launched

EU-ESA Copernicus Agreement for 2014-2020

Revision of the ESA GSC Declaration

EU Regulation of the Copernicus programme

EU Delegated Regulation for Copernicus data access

Commission proposal for a Regulation on GMES initial operations (2011-2013)

DI

ESA Ministerial Council in The Hague provided next major funding contribution by ESA
Member States; Signature of EU-ESA Delegation Agreement on GMES

ESA Ministerial Council in Berlin: first funds committed to the Copernicus Space
Component

ESA Ministerial Council in Edinburgh: first Copernicus services funded

>

Initiation of Copernicus: ‘Baveno Manifesto’
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Copernicus Komponenten und Kompetenzen \k&‘»‘-esa
Coordinators Partners:
Space W
o CSAaA Aaariny
Component \\ National éEumetsat

Commission

Overall .
Programme _ ‘ . ‘
Coordination Services
Component European (&

Commission

In-situ Daten unterstutzen die Space und Service Komponenten
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Cope_rnlcus Space Komponente: die einzelnen &\g__-esa
Sentinels ...

3

’: 4’
SlA/B: Radar Mission 3 Apr 2014/25 Apr 2016

;‘ N
SZA/B: High Resolution Optical Mission 23 June 2015/7 Man/:h 2017

3

»
S3A/B: Medium Resolution Imaging and Altimetry Mission 16 Feb 2016/2017
-

S4A/B: Geostationary Atmospheric Chemistry Mission 2021/2027

SSP: Low Earth Orbit Atmospheric Chemistry Mission

‘ S5A/B/C: Low Earth Orbit Atmospheric Chemistry Mission 2021/2027
SGA/B: Altimetry Mission 2020/2025
ESA UNCLASSIFIED - For Official Use Werner Enderle | 28/04/2017 | Slide 7

— 0l bz ™ == "Il D = 5 m B

m = == B ] I+] European Space Agency



(W

{zesa

Copernicus — Missionen

COSMO—Skymed

Copernicus
Contributing
Missions

RapidEye g

. und viele mehr!

MetOp M Meteosat 2"d Generation
= > o . Werner Enderle | 28/04/2017 | Slide 8

— 0l b =™ = := "Il D 1 mm il = == g I+l European Space Agency

SPOT (HRS)

ESA UNCLASSIFIED - For Official Use


http://images.google.at/imgres?imgurl=http://www.skyrocket.de/space/img_sat/msg-1__1.jpg&imgrefurl=http://www.skyrocket.de/space/doc_sdat/msg-1.htm&h=300&w=233&sz=17&tbnid=TWIlDyoVzVoJ:&tbnh=111&tbnw=86&start=5&prev=/images?q=Meteosat+8&hl=de&lr=&sa=G

Copernicus Sentinel Data Policy &“\ eSa

Sentinel Data Policy =
FREE and OPEN access

. e, e
» Joint COM/ESA Sentinel Data Policy Principles have been prepared in 2009 -
adopted by ESA MSs in Sep 2009

» EU Delegated Act on Copernicus Data and Information Policy has been
published on 12 July 2013 (C(2013)4311, final)

» ESA will table a Sentinel Data Policy for approval by PB-EO in Sep 2013. Main
principles of Sentinel data policy:

» Open access to Sentinel data by anybody and for any use:
» Free of charge data licenses

» Restrictions possible due to technical limitations or security constraints
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Galileo Update

- Galileo Initial Services — 15 Dezember 2016

2. Galileo SERVICES caunec B }
POV bR Quelle:
P EC Présentation
= QOpen Service auf Munich Satellite
= free Navigation
= jnteroperable with other GNSS Summit 2017

= worldwide access

>

= Public Regulated Service

=  access controlled by "Competent Authorities”
= worldwide coverage

d

= Search and Rescue
= free
= worldwide coverage (Cospas-Sarsat)
= |Jocate emergency beacons
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Hochprazise Anwendungen d-esa

— Space Applications

— Autonomous Driving

— Agriculture, precision farming

— Machine Guidance

— Fisheries

— Forestry

— Civil Engineering, Mining, Oil

— Static Applications, Public Works
— Surveying and Mapping

— Weather

— Timing and synchronization
* Banking
» Electricity network

« Communication network
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Precision Argriculture - Real Time {=esa

Anforderungen:

- Genauigkeit der Real
Time Position im 10 cm
Bereich

- Sehr hohe Verfugbarkeit
der GNSS Services

- Multi GNSS fahige
Receiver

- Kommunikation muss
verfugbar sein

- GNSS Datenfusion mit
anderen Sensoren
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Bahnbestimmung von Satelliten — Nicht Real Time \\K eSa

| | Anforderungen:
1 % | . 3 - Genauigkeit der Position
Measurcs the diagonal components of the & . ca. 1 cm
! gravity gradient tensor in the gradiometer e : ]
» -l @ " - Post Facto prozessieren
| By - der Daten
mﬂwmet s ::‘:;{‘:rm. GOCE Probleme/Herausforderungen

«  Sehr komplexe

o Modellierung der Krafte,
reconstiution with an accaracy of ~1 em in all die auf den Satelliten

directions and recovery of lower order harmonics . i

precise measurement of the deformations of the erken’ Sp@ZlG” der

ey fois Restatmosphare in 400km
Bahnhohe
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Bahnbestimmung von Satelliten — Real Time

Zukunftige Konzepte der
Satelliten-Bahnbestimmung

* Rein kinematische
Bahnbestimmung in Real
Time durch PPP ~5cm

» Voraussetzung:

Verflugbarkeit der
hochgenauen GNSS Orbits
und Clocks on-board des
Nutzersatelliten, z.B. durch
den Galileo Commercial
Service
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Voraussetzung fiir hochprézise Anwendungen - €Sa

* Minimierung oder Eliminierung der Fehlereinflisse (Atmosphare,
Orbit- und Uhren, Mehrwegeeffekte usw.) auf die GNSS I\/Iessungen
durch e i -

* Modellierung der Effekte
» Konzept die GNSS Daten zu prozessieren

« Eine besondere Bedeutung hat die prazise Orbit-und
Uhrenbestimmung der GNSS Satelliten, da besonders komplex

* Globales Netzwerk von GNSS Sensor Stationen mit hochwertigen GNSS
Empfangern

* Hochgenaue dynamische Modelle zur Bahnberechnung

« Komplexe Infrastruktur zur Prozessierung der GNSS Daten
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Effekt durch Verbesserung der Modelle
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Hochprazise Anwendungen d-esa

Orbit accuracy of predicted Orbits — Galileo Satellites - 120 min on 25/04/2017
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Hochprazise Anwendungen d-esa

Orbit accuracy of predicted Orbits - 120 min on 26/04/2017
GPS Satellites Galileo Satellites
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Galileo Real Time Uhrenschatzungen {cesa
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Real Time PPP fiir KOUR, GAL+GPS dcesa

20 # of Valid Satellites
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Danke fur Ihre Aufmerksamkeit
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