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Outline

Development of the Galileo Geodetic Service
Provider (GGSP) Prototype

Project structure and external interfaces
Galileo Terrestrial Reference Frame (GTRF)
Summary and Outlook




History European GNSS

» 19/12/1994: Council Resolution on the European
contribution to the development of a GNSS (GNSS1 —»
EGNOS, GNSS2 — Galileo)

» December 1999: Beginning of the Galileo “definition
phase”

» May 2000: WRC Istanbul: Allocated frequencies MUST be
used before 13/02/2006 : At least one satellite must be
transmitting SIS by this date

» 26/03/2002: Galileo is officially launched

» 10/06/2003: Founding of GJU (signed by EU and ESA)

» 19/12/2004: Phase 1 Kick-Off
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» 6" Framework Programme of the EC

“*Community activities in the field of research,
technological development and demonstration”

2002-2006
» First Galileo Call mid 2003
» Galileo 6FP 2nd Call

June 2004

Three different areas with altogether 17 topics
» Third Call in December 2005
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Second Call:

»Area 1l “User segment, user community”
10 topics

» Area 2 “Mission definition and implementation”
5 topics
Call 2420 “Implementation of Galileo Geodetic
Service Provider Prototype”

» Area 3 “Innovations and international initiatives”
2 topics
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Cconsortium

sent a tender for GGSP prototype development
to Galileo Joint Undertaking (GJU)
In September 2004, accepted in March 2005

GFZ

PorTspbAm

#

Astronomisches Institut der Universitat Bern

OPERATIONS
CENTRE

FOR THE
EUROPEAN
SPACE AGENLCY

INETITUT
GCEOGRAFPHIQUE
MAT SN AL

......_.Zi;:." a5 essources naturelles
o T i o a
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|. Development of the Galileo Geodetic

Service Provider (GGSP) Prototype

» Main part: Development of Galileo Terrestrial
Reference Frame (GTRF) and establishment of service
with products and information for potential users

» Actions of GGSP Prototype:
e GTRF Definition
* GTRF Realization
« GTRF Maintenance
* GTRF to IERS Link

e Galileo to ILRS Link
» Contract with Galileo Joint Undertaking

» Start (“Kick-Off”) July 2005
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Il. Project structure and external interfaces
GGSP Project Structure (1/2)

GGSP
|
Project Management Recommendations for operation | | Galileo in the geodetic world Data,Product & Information
WP200 ...... WPE00 | of permanent GGSP Management (Web/ftp/archive)
WP100 GFZ WP700 GFZ| | WP800 BKG| | WPS00 GFZ
(see next page)
Development plan Promotion, Outreach
Project Control
| {WPT710 GFZ WP810 BKG
WP110 GFZ (BKG,ESOC,IGN) (IGN,NRCan,WHU)
Project Reporting Operational plan Geodetic Applications
w120 GFZ |wpr20 BKG| wWP820 BKG
(ESOC,IGN) (IGN,NRCan,WHU)
Financial Management
] Standardisation
WP130 GFZ =
WP830 IGN
BKG,NRCan,WHU
Documentation ( )
WP140 GFZ Cooperation with non-EU
Galileo Partners
“|WP840 WHU
(NRCan)
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GGSP Project Structure (2/2)

WP700
WP800
WP300
WP100 GGSP
]
1 1 | I L
Consolidation of GGSP S/W Extensions, Adaptations Initial Realisation of GTRF Maintenance of GTRF until Validation
and Tests completion of IOV
WP200 GFZ| | WP300 AlUB|| WP400 ESOC|| WP500 GFZ| | WP600 AlUB
Definition of TRS S/ for data analysis Planning, requirements link to Planning, requirements, link to Detailed validation plan
I "[we3to AluB | HServices | candoss H
WP210 IGN ey e WP410 ESOC WP510 GFZ WP610 AIUB
(GFZ, ESOC) (IGN) (ESOC,IGN) (ESOC)
Yo S e oS SIW for combination and Link to GSTB, EGNOS Effects on GGC & user Link to GSTB,EGNOS
H WP220 esoc| | alignment ] -| community, EGNOS |
WP320 IGN WP420 ESOC WP520 BKG WP620 ESOC
(GFZ)
External Interfaces = — -
| ‘ : Tools for validation of GTRF Data processing | | Data processing Validation of GTRF
WES% R | eSS Al | wp430 GFZ WP530 Esoc| [|weseso AlUB
(AlUB, ESOC (AIUB, GFZ)
R;wa::wwetz :jﬁ":;do;' b Combination &Transformation Combination &Transformation Local tie checks
il fypz‘m AIUB Software validation and to ITRF | to ITRF (Link to updates) |
(ESOC.GFZ,BKG,IGN) | | comparison WP440 IGN WP540 IGN| | |wP640 BKG
e | {wr340 GFZ (GFZ (GFZ
. (AIUB, ESOC, IGN
SO36 preichpe design Validation of initial realisation Multi-year analysis Quality assurance
e GFZ| | | Special studies and WP450 AlUB WP550 IGN| | [wPeso BKG
investigations (ESOC) (NRCan
Initial GTRF realisati 1 i
it GTRF reafisation Ephemeris for SLR tracking Combination of GGSP network
i results with IGS
WP280 %ﬁ ~| WP560 AlUB| |wPes0 NRCan
Validation plan for initial GTRF
realisation
| |WP270 AIUB | | GTRF maintenance until
(ESOC completion of IOV
WP280 GFZ
(AIUB,IGN)

D
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GGSP External Interfaces

Providing e.g. GSS I I I I
coordinates and
velocities, EOP,

transformation

matrices etc.
Part of Galileo Core

System (together with

Space Segment and
Ground Control
Segment)

Responsible for GSS
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lll. Galileo Terrestrial Reference Frame (GTRF)

(1) Coordinates and velocities for GTRF Stations (in FOC phase all
equipped with Galileo receivers):

« Core network: Galileo Sensor Stations (GSS) &= (GMS)

Planned number of GSS: 18 for 10OV, final about 50, including 5
Galileo Uplink Stations (ULS)

 Galileo satellite laser ranging stations* &= (ILRS)
« |TRF core stations** — (IERS)
« additional IGS Stations to fill gaps — (IGS)

At all stations terrestrial local ties between the observation
techniques shall available. First stage of GTRF realization with
GPS only

(2) Earth physical parameters and models <—> (IERS)

* SLR Stations which are able to observe Galileo Satellites

**Co-location of a minimum of two of the three space techniques: SLR, VLBI,
GNSS (mandatory Galileo and GPS, optional GLONASS and DORIS).
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Strategy for GTRF realisation and maintenance (1/2)

a) GTRF free network adjustment
b) GTRF alignment to ITRF

a) Free network adjustment
e To avoid errors in fixing ITRF reference stations
e To getthe highest internal network quality (2 sigma =3 cm)

&
Kiruna i
<> A‘(e\luwkmfe ' A <> P AMagadan SI m u Ita-.n eq u S
X | o, A determination of
< . i)
O o AT O‘O e e Station positions
0 A .
o ASam\agudeCuha 0 b Earth Rotatl 0 n
o Lk g Parameters
Galapagos S E
<> A AF‘urtl\/‘lureshy . Orblts and CIOCkS
‘Fw APaF]EETE Eerldand ARiucIeJaneim Haﬁebees{hu‘R ”””””” ANuum (ad d iti O n a.l p ro d u Cts
A = iy offered to GMS and
’ Legend & I I
N | g o geodetic community)
Rio Grand A GALILEC Sensor Station | 4

o} ELR Station

o YLBI Station

& YLEl + SLF Station

'y VLBl + SLRIGPS em”




Strategy for GTRF realisation and maintenance (2/2)

b) Alignment to ITRF

consistent within 3 cm (2 sigma)
via

 |GS core stations expressed in ITRF
- co-located to GSS & non co-located stations
(independent quality check via co-located sites)

« SLR/VLBI stations co-located to GSS
(independent quality check via co-located
sites; from IGS independent connection to
geocentre and scale)

Require accurate local ties (1 mm)

Remark: EGNOS stations may be imbedded in the same
way according to a TBD schedule.
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L] 'RF_NEBNork

= | et S —
® GPS st. at GSS location _ Re kawk ?",?"5?“1 Kiruna -
ofair o ellowknife ! 0
@ GPS st. at Galileo ULS | Nosrii Krasnoyarsk
:{ ! A} Wejnzell khar * for
s . I _Vancouver : Herstmonoeux P
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COIL SRONG 2/ { i atera kit3 /o
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. y i g NS N AN Wuhan Opngaida
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i \ @ asci i ; L -
Wallis et Futuna | \ | f i o )
-:_._-_\. aspa Papeele F.'- I\-._ .areq \IJ .\ .COCO aanr.:oft MorESby ' 55
Flji | \ Rio de Janeiro Heg‘t ioni»..‘ .' ;f"
I\ \, ! Easter Island || = J Hagebeesthoek Notmes
1@ : L. Cortohs \ o=, Yarragadee
\ " Santiago de Ch__lle orco Ai { suth S \
5= @ 6”9”05 Ires ) ! A\t Stromio
' ’- { _goug / Perth /;
L e o 2 o Lauder.<7
! N o ker i
"\._‘_ Rio Grande N e g Dunedin
Ui~ %
Vesleskarvet  syog o281

<>)Tr0|l

Initial GTRF network at the beginning of I0V:
>73 locations: 218 GSS (incl. 5 ULS), <50 GPS stations, 10 ILRS core stations
IGS stations and GSS are collocated at established GSS
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GGSP Products

GTRF (versioned)

Other information
Station coordinates

FTP GGSP

@gsp

(weekly)
J
ERP (dally) v
WWW
Orbit (daily)
Clock (daily)
Brochure, Documents
Report (weekly)
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GGSP Homepage

Datel  Bearbeiten  Ansicht  Baworiten Exbras 2

; GGSP - The Galileo Geodetic Service Provider Prototype - Microsoft Internet Explorer ' : - | 0 |i|

Gzurick v = v @2 24 | @suchen GiFavoriten 4| Bhv S B

Adresse I@ http://ggsp.gfz-potsdam.de/ggsp_home.html ﬂ @ wechseln zu | Links

@gsp =

Home | Project | Objectives | Architecture | GTRF | Users | Consortium | Download | Contact | Impressum || ISDC Portal
The Galileo Geodetic Service Provider Prototype

The establishment of the Galileo Reference Service Provider (GRSP) is a project funded within the sixth framework programme of the European Union. Call number 2420 of the second call for proposals asked for the
"Implementation of Galileo Geodetic Service Provider Prototype". The target of the Galileo Geodetic Service Provider (GGSP) is the development of the Galileo Terrestrial Reference Frame (GTRF) and the
establishment of a service with data, products and information for the potential Galileo users.

The project started in July 2003 and will finish probatly at the end of 2008,

This portal is to inform the public about the progress of the project. In a later stage it will offer a variety of information in different specifications. In order to get project related documents or products in future please
use the GGSP areas of the 1SDC portal.

. GFZ ia=
NTRE
\bkg oo 4

lw g::;ﬂaawma @

Home | Project | Objectives | Architecture | GTRF | Users | Consortium | Download | Contact | Impressum || ISDC Portal

» http://ggsp.gfz-potsdam.de (preliminary)
» http://lwww.gqgsp.eu (submitted)
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V. Summary

» The partners of GGSP Prototype consortium works
since about two year close together
» GGSP will initialize and maintain the
Galileo Terrestrial Reference Frame (GTRF)
» GGSP will establish a prototype of a
service with products for potential users
» Use of Galileo data of GSS at an early
stage not finally decided
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Outlook

2006 2007 2008 2009
RN T 23 456 TEANOUL2 [T 23 45678012 [123[456
T, + 242526272628 3031321333435 ]363736 3040411424344 1454647484350 [31 5253 | months
GSTB-V2 [0V
Start of GSS (358 pre-operational
implementation phase

» T,: CDE phase 1 Kick-Off (December 2004)

@
_Jgs p “GGSP - Geodetic Contribution to the Galileo System”



Geodesy is fundamental to GALILEO

GALILEO 2" Call, Number 2420, 6FP

Implementation of Galileo Geodesy Service Provider Prototype




