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GNSS Products Made in Switzerland

IGS: International GNSS Service

CODE: Center for Orbit Determination in Europe

Ne—

— A\
Slide 2 of 16 Astronomical Institute, University of Bern AlUB C&DE

~




Introduction: How does GNSS work?

Satellite &

Not in scalel
Earth surfage
‘.._\
ical Insti versi AIUB C&DE
Slide 3 of 16 Astronomical Institute, University of Bern =\



Introduction: How does GNSS work?

Satellite &

Not in scale! Receiver 4
Earth surfagek
7
Slide 3 of 16 Astronomical Institute, University of Bern AIlUB C\(E,’DE



Introduction: How does GNSS work?

Satellite &

direct geometric connection

Not in scale!

R. Dach and CODE AC team:

§
g
3
2
@
0
5
&
&
g
&
=
I}
3
&

Earth surfage.

z ®
&\
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C(QDE

~




Introduction: How does GNSS work?

Satellite &

direct geometric connection

Not in scale!

R. Dach and CODE AC team:

§
g
3
2
@
0
5
&
&
g
&
=
I}
3
&

Earth surfage.

z ®
&\
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C(QDE

~




Introduction: How does GNSS work?

Satellite &

real signal path
through the atmosphere
etrlc connectlon

gnal path in vacuum)

lonosphere

GNSS P

Not in scale!

R. Dach and CODE AC team
21% SGM 2023; 17-18. November 202:

Earth surfage

@D
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C\-, E



Introduction: How does GNSS work?

Satellite &

real signal path
through the atmosphere
etrlc connectlon

gnal path in vacuum)

lonosphere

GNSS P

Not in scale!

R. Dach and CODE AC team
21% SGM 2023; 17-18. November 202:

Earth surfage

@D
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C\-, E



Introduction: How does GNSS work?

Satellite &

real signal path
through the atmosphere
etrlc connectlon

gnal path in vacuum)

lonosphere

GNSS P

Not in scale!

R. Dach and CODE AC team
21% SGM 2023; 17-18. November 202:

Earth surfage

@D
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C\-, E



Introduction: How does GNSS work?

Satellite &

real signal path
through the atmosphere
etrlc connectlon

gnal path in vacuum)

lonosphere

GNSS P

Not in scale!

R. Dach and CODE AC team
21% SGM 2023; 17-18. November 202:

Earth surfage

@D
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C\-, E



Introduction: How does GNSS work?

Satellite &

real signal path
through the atmosphere
etrlc connectlon

gnal path in vacuum)

lonosphere

GNSS P

Not in scale!

R. Dach and CODE AC team
21% SGM 2023; 17-18. November 202:

Earth surfage

@D
Slide 3 of 16 Astronomical Institute, University of Bern AIUB C\-, E



IGS: Motivation

Daily Repeatabilties of Latitude, Longitude, Height of the
Baseline Onsala—Graz (fom 8994 — 8.12.94) Using Broadcast Orbits

Deviation from Mean in m
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Day of Year 1994

‘ﬁ-ﬂ Latitude o Longitude  *** Height ‘

* Repeatability (north, east, up) when processing 90 days of GPS observations at Graz
(Austria) and Onsala (Sweden) (1200 km baseline) with broadcast orbits
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IGS: Motivation

Daily Repeatabilties of Latitude, Longitude, Height of the Dally Repeatabilties of Latitude, Longitude, Height of the

Baseline Onsala—Graz (from 8.9.94 — 812.94) Using Broadcast Orbits Baseline Onsala—Graz (fom 8.9.94 — 812.94) Using IGS Orbits
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‘ s Lalitude o= Longtude  *+* Height

‘ﬁ-ﬂ Latitude o Longitude  *** Height

* Repeatability (north, east, up) when processing 90 days of GPS observations at Graz
(Austria) and Onsala (Sweden) (1200 km baseline) with broadcast orbits (left) and
with IGS orbits (right).

e Towards the end of the 1980ties it was recognized that the error of the broadcast
orbit was the accuracy limiting factor.

e—

— A\
Slide 4 of 16 Astronomical Institute, University of Bern AlUB C&DE

~




IGS: First steps

IGS: International GPS Service

for Geodesy and Geodynamics

e Planning phase 1989 and 1991 initiated by lvan |. Mueller,
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IGS: First steps

IGS: International GPS Service

for Geodesy and Geodynamics

Planning phase 1989 and 1991 initiated by lvan |. Mueller,

IGS stations = data centers = analysis centers = product combination

First test campaign in Summer 1992

Since 01. January 1994 operational service of the IAG

Regular comparison and combination of the AC contributions
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IGS: Development

e International GPS Service for Geodesy and Geodynamics
January 1994
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e International GPS Service for Geodesy and Geodynamics
January 1994

¢ International GPS Service
May 1998
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IGS: Development

w

e International GPS Service for Geodesy and Geodynamics
January 1994

¢ International GPS Service

May 1998
¢ International GNSS Service
March 2005
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IGS: Development
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|GS INTERNATIONAL

GNSS SERVICE

e International GPS Service for Geodesy and Geodynamics
January 1994

¢ International GPS Service

May 1998
e International GNSS Service
March 2005
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IGS: Development
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The CODE Analysis Center

* CODE, Center for Orbit Determination in Europe, is one of at present ten Analysis
Centers of the IGS. CODE is formed as a joint venture of
* the Astronomisches Institut, Universitdt Bern (AIUB),
* the Bundesamt fiir Landestopografie (swisstopo),
* the Bundesamt fiir Kartographie und Geodasie (BKG), and
e the Institut fiir Astronomische und Physikalische Geodéasie of TU Miinchen (IAPG,
TUM).

Schweizerische Eidgenossenschaft
Confédération suisse
Canfederazione Svizzera
Confederaziun svizra
@ Bundesamt fiir
T I Kartographie und Geodiisie m

Technische Universitdt Minchen
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The CODE Analysis Center

® Galileo »  GLONASS « GPS
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The CODE Analysis Center

® Galileo o  GLONASS e GPS

R. Dach and CODE AC team: GNS>

21* SGM 2023; 17-18. November 20!

Network of about 50 stations used for the GNSS processing at CODE .status january 1994 @y
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CODE GNSS Satellite Orbits
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CODE GNSS Satellite Orbits
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A COD

CODE GNSS Satellite Orbits

(AC solutions compared to IGS combination)
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CODE Processing for the IGS
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The Bernese GNSS Software

All processing at CODE analysis center are based on
Bernese GNSS Software
!l Vesion 5. the Bernese GNSS Software package, developed at
AIUB.
Volume 1

Edited by
Rolf Dach, Simon Lutz,
Peter Walser, Pierre Fridez

Confgue_Campaign RINEX _OBISEOP Processng_Senice _Conversion BPE __User _Hep
GESEST 3.1: General Options 1

November 2015
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The IGS Family
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IGS: Family: 350 institutions from 188 countries
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The IGS Family

1GS
WORKSHOP
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IGS: Family: learn more at www.igs.org
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www.igs.org

The IGS Family
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The IGS Family
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Join the IGS family — we are open
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The IGS Family

IGS 2024 Workshop

“Thre

to Science and Society”

IGS 2024 Workshop

Join the IGS family — we are open
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The IGS Family

IGS 2024 Workshop

“Thre

to Science and Society”

IGS 2024 Workshop

Join the IGS family — we are open

We are looking for supporting staff (contact rolf.dach@unibe.ch or your superxisor)

i)~ —

— A\
Slide 15 of 16 Astronomical Institute, University of Bern AlUB C&DE

~



rolf.dach@unibe.ch

THANK YOU

for your attention

Publications of the satellite geodesy research group:

http://wuw.bernese.unibe.ch/publist
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