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Milestones

e 2005 - 2007 JEAGAL Project: Train-the-trainer action on GNSS

e 2009 —2010: FP7 SEAGAL Project: Setup of the NAVIS Centre (\N
October 1%, 2010: Navis Centre opening! )
SEAGAL

* 2012 —-2015: FP7 Growing NAVIS Project
e 2015-2018: H2020 BELS Project @na S

e 2018 —2020: H2020 BELS plus Project
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Why South East Asia?

Social, technical, and economical reasons
Vigible satellite number (mask angle 30 deares

. ﬁ o Big GNSS market:
S e | : Transport (ITS, traffic safety)
2 e e 5 Environment monitoring
i . e — (landslide, tsunami...)
N A /R i _ Location based services
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Fast GDP growth

Satellite Navigation
Access to almost all GNSS/RNSS
systems
Do not own any GNSS/RNSS
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Receiver Position Status
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GNSS > Satellites and Signals
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GPS (Position: 9, Track: 12)
/—— GLONASS (Position: 9, Track: 10)
¢ #% Galileo (Position: 2, Track: 3)

SBAS (Position: 0, Track: 4)

=\%B€imu (Position: 10, Track: 13)
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&
Convenient location of the NAVIS

The geographic location of the NAVIS Centre, not far from the magnetic
equator, is strategic for studying the ionosphere and its anomalies.
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&
Recognition from international organizations

COUNCIL OF
THE EUROPEAN UNION

(&) UNITED NATIONS

Y e :
S22 Office for Outer Space Affairs
51 The Ministers welcomed the setting-up of a co-operation framework in the field of

civilian use of satellite navigation systems, and expressed their willingness to

\
promote the involvement of their relevant institutions and organisations. They “ I ional C o
encouraged in particular the establishment of a permanent EU-ASEAN *, I ‘ G nternatlonf) 9'" mlttet. on
collaboration centre on civilian use of satellite navigation systems. ~ Global Navigation Satellite Systems
-

18th ASEAN-EU Ministerial Meeting Co-Chair’s Statement
Madrid, 26 May 2010

9t |CG Meeting

The 18" ASEAN-EU Ministerial Meeting, under the theme of “Partners in Regional Pra gue, 13 November 2014
Integration”, was held in Madrid, Spain on 26 May 2010 and co-chaired by their

Working Group: Information Dissemination and
Capacity Building

Recommendation of Committee Action:

1CG Working Group C recommends that the Office for Outer Space Affairs in cooperation with the
1CG membership, and the educational centres and organizations, such as the NAVIS Centre and
-E HORIZ@®N 2020 A GEospatial and Space Technology consortium for Innovative Social Services (GESTISS), and
international initiatives, such as MGA and its members, organize workshops and technical seminars
nnnnnnnn S SR wse drmes in the field of GNSS and its applications in South FEast Asia region. The participation of
\ L = 2 J BeiDou/GNSS Application Demonstration and Experience Campaign (BADEC) is also encouraged.

Bangkok, 19th September 2018

Space Applications
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Research Topics

1. Multi-GNSS signal processing
and receiver design

2. Precise positioning
| | technologies
- - (DGNSS/RTK/PPP)

3. Resilient GNSS:

= |onospheric scintillation & monitoring
= Interference mitigation

= GPS anti-spoofing and anti-jamming

. GPS GLONASS
== -

4. Intelligent Transport System (ITS) and Location-
Based Services (LBS)

Bangkok, 19th September 2018 ASEAN I\/IuItl-Count'ry Workshop on
Space Applications



International Cooperation in RTD

e With European institutions:
= Universities: Polito, UPC, UFC, ENAC...
= QOrganization/Institution: JRC, ESA, ISMB, INGV, BavAlRia ...

* With Japanese institutions:
= JAXA, universities...

* With Australian institutions:
= University of New South Wales (UNSW)...

* Cooperation with ASEAN Member States:

= via bi-lateral, multi-lateral projects, and regional
organizations such as SCOSA, MGA...

* Member of Multi-GNSS Asia (MGA)

ASEAN Multi-Country Workshop on
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Some R&D Results

%

Multi-GNSS software receiver and signal processing

T GPS/GLONASS/Galileo/Beidou/QZSS

GALILEO
'

7y gv‘\.'::’.-.
The European Space Agency wishes to thank
Hanoi University 6f Scién¢é%and Technology™
“Centre i
Ta Quang Buu Library Building 5
Hanoi, Vietnam.

t

for the successful §alileo position fix made

on 27 March 2013 from 02:15 o 04:00 UTC
t in Hanoi, Vietnam
Lat:: 21°.00 N
Long.: 105°.50 E
Alt: 352 m

Cross Ambiguity Function

This award is granted to the first 50 users of the Galileo system.

Didier Faivre
Director of the Galileo Programme Ko
and navigation-related activities

...................

o Doppler shift (Hz)

Among 50 first users
of the Galileo system

BAN Multi-Country Workshop
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multi-system solutions
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Some R&D Results

Signal and Ionopheric Monitoring

JAXA (Japan Aerospace Exploration Agency)
signal monitoring station since 2012

ESA (European Space Agency) station since
2013 >s

JRC-IPSC (The Institute for the Protection and rsoow isow izotw soow aoow aotw o ‘ao°e 60’s s0°e 120° 150
Security of the Citizen of the European

Commission Joint Research Centre) for
monitoring ionosphere scintillation events.

INGV (Istituto Nazionale di Geofisica e
Vulcanologia) and ISMB and Polito on
GINESTRA / ERICA projects funded by ESA

-5 HORIZ@N 2020 A
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Some R&D Results &

Portable Interference Detector

'S M B

Istituto Superiore Mario Boella

nav;/s

NGeneApp of
NAVSAS on Mobile
Phone

Open sky conditions: Western portion of the sky
interference catched obscured by a nearby

building: no interference
ASEAN Multi-Country Workshop on

Space Applications
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The NAVIS as test-bed

* Companies and institutions willing to
test their equipment and GNSS based
solutions in the challenging multi-

GNSS environment available in Hanoi

can use the NAVIS Centre as a test-
bed.

* NAVIS staff can provide valuable
technical support for such RTD
initiatives.

* Within the BELS project several EU
based companies have already

epr0|ted this opportunity.
- HORTZ@N 2020

_~ ‘ f-"-l
AlRia

Multi-GNSS, Multi-Sensor RTK Positioning

EENCETN  Validated also in
gl challenging conditions
in Hanoi, Vietham

Solution Filters Sensors  Seftings
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* Organisation of international training
courses, summer schools, and workshops
for students and technicians from public
and private sector in Vietnam and in the
Asia-Pacific.

* Institutional teaching of HUST where
NAVIS staff lecture, final projects for
graduate and undergraduate HIST
students.

-~ et hl 3
M SRR, AVSL ae=ra

nnnnnnnn
[ ADs [ J

HORTZ@N ZOZOJ  PhD students

®

17

ASEAN Multi-Country Workshop on

B kok, 19th 201
angkok, 19th September 2018 Space Applications



NAVIS Services

Awareness

Research and

Support to Technology
Public bodies Development

Education and

[ Training Teﬁgzggfy

A TS e avse eemea

“Ww@l_‘z. L s e

Bangkok, 19th September 2018

ASEAN Multi-Country Workshop on

1
Space Applications 8



Support to public bodies

The NAVIS Centre is offering its expertise and "
knowledge to public bodies and authorities. |

Several cooperation activities have been
undertaken in particular with:

Directorate of Road Administration.

Department of Survey, Mapping, and
Geoinformation

Space Committee of Vietnam

Institute of Metrology
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NAVIS Services
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Awareness Raising

The NAVIS Centre has conducted several awareness-raising actions, both at
home and abroad, participating to conferences, seminars, workshops,
aiming at:

* Increasing awareness about the Multi-GNSS environment and the
opportunities it can provide.

* Informing stakeholders and users about latest technologlcal |
developments and available solutions. - W

* Warning authorities and stakeholders
about threats and problems that can
affect GNSS applications.
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Conclusions

* The NAVIS Centre, at HUST, has , excellent
national/international relationships, and good reputation in the
field of GNSS.

* NAVIS is aiming at being a It
has with European research and working
environment thus it can help SEA stakeholders to get out the most
of European GNSS solutions.

* South-East Asia is covered by the largest number of GNSS and a
challenging ionospheric environment is available at NAVIS that
the performance of satnav

products and applications.
&

®
We’re open for any idea and cooperation in the field of
GNSS

ASEAN Multi-Country Workshop on
Space Applications
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Prof. Gustavo BELFORTE
nav/s () gustavo.belforte@polito. it

@ navis.hust.edu.vn

Prof. TA HAI Tung
8 tung.tahai@hust.edu.vn

8 info@belsproject.eu

@ www.belsproject.eu
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http://www.navis.edu.vn/

