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ESA Activities in support to GNSS Education

Scientific and Fundamental

= ESA GNSS Cubsats with universities X ) | At of GHSS 1 Gl

= ESA GNSS Education Books, GNSS processing SW
and Education SW tools

= ESA/ JRC International GNSS Summer School
= ESA NAVIPEDIA

=  Bi-annual ESA International Colloquium on
Scientific and Fundamental aspects of
GNSS/Galileo

ESA/JRC International Summerschool on GNSS 2017

04 -15 September 2017
Longyearbyen, Sualbard - Spitsbergen, Norway
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Supporting GNSS Scientific Cubesats with
Universities




ESA/JRC International GNSS Summer School ‘\QM eSd

in cooperation with organized by
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ESA/JRC International Summerschool on GNSS 2017

04 -15 September 2017
Longyearbyen, Svalbard - Spitsbergen, Norway
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« Access on line to the ESA ESA GNSS Data Processing
Book - TM-23: this two-volume book contains a self-

learning course and software tools aimed at providing the
necessary background to start work in an operative way in
GNSS navigation.

« GLAB tool which performs precise modeling of GNSS
observables (pseudorange and carrier phase)

> GNSS DATA PROCE

Volume 1: Fundamentals and Algorithms

- Several SBAS dedicated education tools

« SBAS Simulator

This twe-volume book contains a self-ieaming course and mmsmdmumulmnm The exercses
softwaretnols smed at prviding the necessay backyoumd v been deveoped with 2 pecaed soltware aciage

to start work in an operative way in GNSS navigation. The sdendnﬂzﬂsnpnmdedhﬁ!bnmv
* SBAS teacher SBAS mentor LRI
elements needed to understand how the system works and ~ This is an end-to-end GNSS course addressed to all
. how to work with it. After working through the two volumes, wﬁ-mkuﬂmn&wmu&hmmm
° SISnetLab students should be able to develop their own tools for smo]ds:mhtenqmeﬁll§m
high-acouracy navigation, implementing the Jigorithms and  processing and Sis ist
‘expanding the skills leaned.

Volume 1 is now available online at- www.esa inthooox
The first volume s devated to theary, providing a sammary

° EGNOS tOOlklt ame S e e
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European Space Agency

Nawvigation Page Discussion
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““ The reference for Global Navigation Satellite Systems.””
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Opening of UK site producing the heart of Galileo

ESA guides global satnawv augmentation gathering

Eurcpe’s navigation pioneer GIOWVE-A celebrates sixth birthday in
space

First Galileo satellite producing full spectrum of signals

Steering aircraft with satellites: EGNOS extends its reach

First laser measurements of Eurcpe's Galilec satellites made from
Chile

Galileo in tune: first navigation signal transmitted to Earth

Redu trains big dish on Galileo satellites

Galileo satellites handed ower to control centre in Germany
Winning business ideas for satellite applications

ESA Eurcnews: Soyuz goes tropical

Follow us on...

Quick References

pedia.org

Acronym List

GALILEO Brochure (ESA)IE]
Current and Planned Global
and Regional Mawvigation
Systems (UNCOSA-TCGI[E]
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http://www.navipedia.org/

NAVIPEDIA: Status

NAVIPEDIA is today extensively used by universities and Galileo
application developers.

NAVIPEDIA is also used as reference as part of the European
Satellite Navigation Conference (ESNC) for the GNSS application
developers

An APP version of NAVIPEDIA (for both Android and iOS
operational systems) is currently under final conclusion.

By October 2016, about 1.5 million visits received on
NAVIPEDIA website so far (www.navipedia.org)

Most visited articles are on GNSS fundamentals and GNSS
applications.
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NAVIPEDIA and ICG

 NAVIPEDIA have been offered to the ICG as a solid
and global reference in GNSS education. Can be of
great interest for new emerging countries in the field of

« It may be of interest to get support form the ICG

participant GNSS worldwide providers to Review and

complement of the current information of NAVIPEDIA ﬂ
towards making NAVIPEDIA an excellent reference ICG

H GNSS
educational tool.
" \_ % J

) .~ " "
& International Committee on
- * . Global Navigation Satellite System ;
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International Colloguium Scientifi; and \\\&&_esa
Fundamental Aspects of the Galileo
Programme

2007, 1st Colloquium, Toulouse, France
2009, 2nd Collogquium, Padua, Italy
2011, 3 Colloguium, Copenhagen, Denmark

2013, 4th Colloguium, Prague, Czech Republic

2015, 5t Colloquium, Braunschweig, Germany

2017, 6t Colloguium, Valencia, Spain
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Scientific and Fundamental
Aspects of GNSS / Galileo

6 International Colloguium
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Scientific and Fundamental
-Aspects of GNSS / Galileo

6% International Colloquium - %
25-27 _0ctpber 2017, Valencia . © . - N W
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6th International Colloquium on Scientific and Fundamental \\ 8 esa
aspects of GNSS/Galileo &\‘*

. The 6th International Colloquium on Scientific and Fundamental aspects of GNSS/Galileo was held from 25-
27t October, at UPV University, Valencia (Spain) with over 170 participants and covering all major GNSS Scientific
domains. This Colloquium has become a major reference conference on GNSS Science worldwide.

. Use of Galileo for science is increasing recognizing the Galileo System unique features/differentiators (AltBOC
signals, access to Metadata, PHMs, LRR, etc)

" Multiple scientific result were presented covering all major GNSS Science fields (e.g. incl. a major scientific
breakthrough on computation of General relativity gravitational frequency shift with eccentric Galileo satellites)

" Several new technologies and new platforms were proposed to increase scientific scope and make science more
accessible, such as, use of Software Receivers, Internet-of-Things devices, cubesats, UAVs, HAPS, ...

. New ideas on new ways of using GNSS for science were also identified (in the fields of EO with Reflectometry
and in situ; fundamental physics; space navigation; Earth & space weather; astronomy; etc).

. Several concrete proposals were also made on potential instruments that could be considered for future
Galileo satellites, with benefits for both Galileo and the scientific community (e.g. accelerometer, gyroscopes,
magnetometers, VLBI transmitter, two-way time transfer, plasma instruments, active Laser Retro-Reflectors, ...)
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Thank you for your attention !
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