SatNEx School 2022
High Throughput Satellites Systems
Design: from Theory to Practice

This year the SatNEx School will be focused on a specific and very actual topic, i.e. High
Throughput Satellites (HTS), both in GEO and LEO orbits and features highly qualified
speakers from Industry, Research and Academia. The program will cover all key aspects
of the design of HTS, from mission and service requirements to antenna and payload
technologies, routing, ground segment design and air interface considerations.
Moreover, a dedicated session on emerging
optical technologies and a conclusive
session with examples of suitable system
design approaches will round up a program
which is meant to provide young
researchers, PhD students, but also
professionals approaching the topic of HTS,
with advanced knowledge and all the tools
which are required to conceive and design
Very High Throughput Satellite Systems.
The program will also include a visit to the
Labs of Graz University of Technology with
an overview of their 3 NanosatelliteMissions (TUGSAT, OPS-SAT and PRETTY)
and to the Hilmwarte Tower where
JOANNEUM RESEARCH operates its Q/V-Band Ground Station. Last not least, all
registered participants to the School can also access free of charge the first morning
of the ASMS/SPSC conference, where top-level keynote speeches will take place.

Date

04/09/2022

–

06/09/2022
Vortragsaal
JOANNEUM
RESEARCH

Main Venue

Leonhardstraße 59,
8010 Graz (Austria)
© JOANNEUM RESEARCH/Rindler

Registration
School Fee
Travel &
Accomodation

https://asmsconference.org/registration/
120,00 €
(including all coffe-breaks, lunches and dinners)
https://asmsconference.org/info-for-participants/
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Programme Overview
Day 1 (04/09/2022)

From 13:30

Registration and welcome coffee

14:00 – 14:15

School Opening
(Miguel Ángel Vazquez, CTTC
Nader Alagha, European Space Agency)

14:15 – 15:15

Introduction to High Throughput Satellite Systems
(Hector Fenech, formerly Eutelsat)

15:15 – 16:15

High Throughput Satellite User Air Interfaces
(Alessandro Vanelli-Coralli, University of Bologna)

16:15 – 16:30

Coffe break

16:30 – 17:30

Payload RF Architectures – Module 1
(Alberto Ginesi, European Space Agency)

17:30 – 19:00

Payload RF Architectures – Module 2
(Glyn Thomas, Airbus Defence and Space)
Networking Dinner @ Brauerei Gösser

From 20:00

© Kreativagentur Golddiggers

SatNEx School 2022
High Throughput Satellites Systems
Design: from Theory to Practice
Day 2 (05/09/2022)

09:00 – 11:00

11:00 – 12:30

Laser Communication in Space and More…
(Frank Heine, Tesat-Spacecom & Christian Fuchs, DLR)
Satellite Ground Segment Technologies, Architectures and
Evolutions for High Throughput Satellites
(Nader Alagha, European Space Agency)
- including 15 min. coffee break at speaker’s discretion

12:30 – 13:30

On-Board Routing for LEO High Throughput Satellites
(Manuel Roth, DLR)

13:30 – 14:30

Lunch break

14:30 – 15:00

Split into 2 groups and bus transfer to Hilmwarte Tower and
Graz University of Technology Campus
Group 1

Group 2

15:00 – 16:00

Welcome (including coffee,
tea, etc…) and visits to
JOANNEUM RESEARCH
Satellite Ground Station
(Michael Schmidt,
JOANNEUM RESEARCH)

Welcome (including coffee,
tea, etc…) and visits to Graz
University of Technology Lab
(Wilfried Gappmair, Graz
University of Technology)

16:00 – 16:45

Design Aspects of GEO High
Throughput Satellite Systems
(Hector Fenech, formerly
Eutelsat)

LEO High Throughput
Satellite Systems
Design Framework
(Alberto Ginesi, European
Space Agency)
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16:45 – 17:15

17:15 – 18:15

18:15 – 19:00

19:00 – 19:30

Group switch (bus transfer)
Group 1

Group 2

Welcome (including coffee,
tea, etc…) and visits to Graz
University of Technology Lab
(Wilfried Gappmair, Graz
University of Technology)

Welcome (including coffee,
tea, etc…) and visit to
JOANNEUM RESEARCH
Satellite Ground Station
(Michael Schmidt,
JOANNEUM RESEARCH)

LEO High Throughput
Satellite Systems
Design Framework
(Alberto Ginesi, European
Space Agency)

Design Aspects of GEO High
Throughput Satellite Systems
(Hector Fenech, formerly
Eutelsat)

Walk to Dinner Location
Bus transfer to Dinner
(ca 1 km)
Location
Networking Dinner @ Graz University of Technology Rooftop

From 19:30

© Christian Jokesch
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Day 3 (06/09/2022)

Different
Venue
09:00 – 09:15

Room Styria
Hotel “Das Weitzer”.
Grieskai 12-14, 8020 Graz (Austria)
ASMS/SPSC Conference Opening Ceremony
Keynotes Speeches
Setting off the 5G Advanced evolution with 3GPP R18
(Wanshi Chen, Qualcomm / 3GPP-RAN Group Chairman)

09:15 – 10:45

5G Advanced in 3GPP SA (Georg Mayer, Huawei / 3GPP-SA
Group Chairman)
3GPP NTN Challenges and Success (Johan Johansson,
MediaTek / 3GPP-RAN2 Group Chairman)

10:45 – 11:15

Coffe break
Panel Discussion: “The Vision for 6G”

11:15 – 12:45

Speakers: Franz Dielacher (Independent Consultant), Stefan
Parkvall (Ericsson), Reiner Stuhlfauth (Rohde&Schwarz),
Armin Dekorsy (University of Bremen)
Moderator: Fabrizio De Paolis (European Space Agency)

The full programme of the ASMS/SPSC
Conference is available here.
Please note that a joint registration for the
SatNEx School and the entire ASMS/SPSC
conference at a reduced overall price is also
available…
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Programme Detailed Information
Introduction to High Throughput Satellite Systems

When

Sunday 04/09, 14:15 – 15:15
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
An introduction to HTS systems outlining the motivation for the
evolution from classical payload architectures leading to specific
What system architectures, the salient features, and an overview of some
current systems and the drive for LEO systems. The presentation also
includes examples of current systems.
Hector Fenech is a Satcom Satellite
Payload & Systems Expert who has spent
more than 40 years in the satellite
communications. As a Director of Future
Satellite Systems in Eutelsat between
1989 and 2020, he was responsible for the
communication mission definition of
some 35 satellites and for the negotiation
with industry leading to the award of
contract. As a Payload Manager, Hector
followed eight satellite programs. He has
also been involved in several projects with
Who
ESA and the EU mostly on system studies trying to identify future
satellite systems and applications. This broad and long-lasting
experience put him in a privileged position for having seen satellites
from conception to deorbiting. Hector holds a PhD in Information
System Engineering from the University of Bradford, UK, a Master in
Electronic Engineering from the Philips International Institute of
Technological Studies in Eindhoven, the Netherlands, and a BSc (Eng.)
from the University of Malta. He is a fellow of IEEE, a fellow of IET, a
fellow of AIAA and a Correspondent of the Air and Space Academy.
He is also an Affiliate Professor and a recipient of the Outstanding
Alumni Achievement Award of the University of Malta and Honorary
Visiting Lecturer at the University of Bradford, UK.
➔ Back to Day1 Overview
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High Throughput Satellite User Air Interfaces

When

Sunday 04/09, 15:15 – 16:15
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
This short lecture will introduce the principal air interfaces used in
Satellite Communications. Starting from a quick overview of the
What standardization process, the main features of the air interfaces will be
addressed. A special emphasis will be given to the recently defined
NTN component of 5G and its current development in 3GPP.
Alessandro Vanelli-Coralli received the Dr.
Ing. Degree (cum laude) in Electronics
Engineering and the Ph.D. in Electronics
and Computer Science from the University
of Bologna (Italy) in 1991 and 1996,
respectively, where, since 2021, he is a Full
Professor. In 2022, he joined as a Research
Fellow the Digital Integrated Circuits and Systems group at ETH Zurich
(CH). During 2003 and 2005, he was a Visiting Scientist at Qualcomm
Inc. (San Diego, CA), working in the Corporate R&D Department on
Mobile Communication Systems, and in 2021 a Visiting Professor at
ETH Zurich. He participates in national and international research
projects on satellite mobile communication systems serving as
Who
Scientific Responsible and Prime Contractor for several European
Space Agency and European Commission funded projects. He is
currently the Responsible for the Vision and Research Strategy task
force of the NetworldEurope SatCom Working Group. He has been
guest co-Editor for several special issues in of international scientific
journals, has served in the organization committees of scientific
conferences, especially serving as general Co-Chairman of the ASMS
Conference from 2008 until 2020. He co-authored more than 200
peer-reviewed papers in scientific journals and conferences and he is
co-recipient of several the Best Paper Awards. He is the University of
Bologna representative in ETSI, 3GPP, and 6G-IA. Dr. Vanelli-Coralli is
an IEEE Senior Member and the 2019 recipient of the 2019 IEEE
Satellite Communications Technical Recognition Award.
➔ Back to Day 1 Overview
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Payload RF Architectures – Module 1

When

Sunday 04/09, 16:30 – 17:30
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
In this lecture the fundamental concepts of the payload architectures
for high throughput satellites will be addressed starting from the bentWhat pipe transponder to single-feed-per beams and finally multi-feed per
beam solutions. Theory and practical examples will be provided for
both GEO and LEO systems.
Alberto Ginesi was born in Parma, Italy, in
November 1967. He received the Dr. Ing.
(cum laude) and Ph.D degrees in electronic
engineering from University of Pisa, Italy,
in 1993 and 1998, respectively. In 19961997 he spent one year at Carleton
University, Ottawa, Canada, performing
research on digital transmissions for
wireless applications. In 1997, he joined
Nortel Networks and in 2000 Catena Networks, both in Ottawa,
Canada, where he worked on Digital Subscriber Loop (DSL)
Who
technologies and contributed to the definition of the secondgeneration ADSL standards within the ITU-R standardization body.
Since 2002 he joined ESA Research and Technology Centre (ESTEC),
Noordwijk, The Netherlands, where he is currently covering the
position of the Head of the Telecommunication Systems & Techniques
Section of the Technical and Quality Management Directorate and is
responsible for the R&D of satellite telecommunication systems. His
main research interests lie in the area of satellite systems
architectures and techniques. He is the author of more than 70
technical publications, 15 international patents and he is one of the
instructors of the ESA internal course on Telecom Payloads.
➔ Back to Day 1 Overview
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Payload RF Architectures – Module 2

When

Sunday 04/09, 17:30 – 19:00
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
In this talk we will focus on the primary design drivers for VHTS
payloads. The talk will cover some basic link budget aspects, for up
and downlink connectivity and will demonstrate how moving from
widebeam payloads to VHTS spot beam payloads creates improved
RTN uplink data rates, frequency reuse, and improved downlink AIRP
allowing the satellite to deliver more capacity (Gbps) from less
platform DC power. The talk will cover the design of classical single
What feed per beam VHTS payloads, introducing technologies such as onboard digital processing for beam to beam flexible connectivity. The
talk will also detail the flexibility limitations of classical single feed per
beam payloads demonstrating how active antenna-based payloads
can overcome these coverage flexibility limitations. The talk will detail
the primary design considerations for active antenna based vHTS
payloads and will discuss airbus defence and space roadmaps and
ongoing research and development in this domain.
Glyn Thomas graduated from St. Andrews
University with a degree in theoretical
Physics and also holds a Master’s degree
in Microwave Solid State Physics. He has
currently the role of lead engineer for the
key Airbus programme “Enhanced Mobile
Broadband and Very High throughput
Satellites”. This programme includes the
Who
development of new generation of digital
processors, active antennas, preparation for future MILSATCOM
missions and the extension of our E3000 NEO platform to higher
power. Glyn is a Senior Expert in flexible, processed and HTS payloads.
He was deputy chief engineer for Airbus Defense and Space payload
equipment’s division during the period 2010 to 2014 and previously
managed research and development where he generated a number
of key patents in the fields of flexible communications payloads.
➔ Back to Day 1 Overview
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Laser Communication in Space and More…

When

Monday 05/09, 09:00 – 11:00
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
Exchanging data between satellites and from satellite to ground with
very high data rates via laser is a solution that is an alternative to high
data rate RF links. The European Data Relay System uses an optical
satellite link to transport Terabits daily from Copernicus Earth
observation spacecrafts via a 4500 0km link to a geostationary relay
satellite in a commercial scenario. The talk details the different
challenges for atmospheric links as well as inter satellite links. It
What introduces the topic of optical satellite communications and gives
principle insight into typical challenges such as atmospheric
impairments or pointing, acquisition, tracking functions, all what is
necessary to build up a laser link between fast (km/s) moving
communication partners. Furthermore, new and emerging topics of
laser satellite communications will be discussed, such as optical ISLs
for mega-constellations, Quantum Key distribution or precision timing
and ranging.
Frank Heine graduated in Laser Physics in
1992 at University of Hamburg and got his
PhD in 1995, also from University of
Hamburg. He has been working for TesatSpacecom for over 20 years, where since
2006 he is Head of Laser Systems
Who
Development and Chief Scientist. He is Coauthor of more than 65 publications in
international journals and conferences as
well as several patents in the field of lasers for space applications. He
is also member of the CCSDS working group dealing with the
standardization of space optical links.

SatNEx School 2022
High Throughput Satellites Systems
Design: from Theory to Practice
Christian Fuchs graduated in Telecommunications/Electronics from
the University of Applied Sciences, Mannheim, in 2006. Since then he
has been with DLR Institute of Communications and Navigation. From
2011 to 2020, he was leading the Optical
Communication Systems Group, which has
developed
experimental
optical
communication systems for aeronauticaland space-applications. From 2020
onwards, he was leading the Optical
Transmission Systems Group, and from 2021 onwards, he was named
the Deputy Head of the Satellite Networks Department, respectively.
Since June 2022, he has been leading the newly founded Optical
Satellite Links Department at DLR Institute of Communications and
Navigation.
➔ Back to Day 2 Overview
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Satellite Ground Segment Technologies, Architectures and Evolutions for
High Throughput Satellites

When

Monday 05/09, 11:00 – 12:30
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
This lecture aims to introduce ground segment technologies and
architectures starting from the state-of the art evolving towards
What
communication systems based on high throughput satellites.
Examples will be provided for GEO and NGSO systems.
Nader Alagha received his Ph.D. Degree in
Electrical and Computer Engineering from
McGill University, Montreal, Canada. In
1999 he joined Space and Technology
group at EMS Technologies Canada,
involved in design and implementation of
broadband satellite communication onground and on-board sub-systems. From
2004 to 2006 he was a Senior Member of
Technical Staff at Advantech Satellite
Networks Canada, leading R&D projects
on interactive satellite networks. Since
Who
2006 he has been with the Electrical
Department of the Technical and Quality Management Directorate at
the European Space Agency Research and Technology Centre (ESTEC)
in The Netherlands. At ESTEC, he has been the technical lead of
several activities related to telecommunication systems, payload and
ground segment development for broadband, broadcasting and IoT
applications from early design stages towards pre-commercialization,
verifications and trials. He has contributed to several standardization
technical groups including DVB-S2(X) and DVB-RCS2. He is also the
ESA technical lead and coordinator of Satellite Network of Experts
(SatNEx) in collaboration with universities, research institutes and
industry partners. He is a member of the Editorial Board of Wiley
International Journal of Satellite Communications and Networking.
➔ Back to Day 2 Overview
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On-Board Routing LEO High Throughput Satellites

When

Monday 05/09, 12:30 – 13:30
Vortragsaal JOANNEUM RESEARCH
Where
Leonhardstraße 59, 8010 Graz (Austria)
In this lecture, we focus on networking aspects of low Earth orbit
mega-constellations with inter-satellite links for broadband traffic.
For such highly dynamic space-borne networks, efficient routing is
becoming increasingly important. Therefore, we elaborate on the
distinct network characteristics and topologies, and the specifically
What
tailored routing solutions. Furthermore, corresponding on-board
resource as well as network management strategies are discussed.
Key concepts of modern network design are investigated, such as
distributed networks, multipath routing, load-balancing, QoSawareness, Software Defined Networking, and multicasting.
Manuel M. H. Roth received M.Sc. degrees in electrical engineering
and information technologies from the Karlsruhe Institute of
Technology and the Grenoble Institute of
Technology in 2018 in the context of an
international double degree program. He
is currently pursuing the Ph.D. degree in
electrical engineering at Bundeswehr
University Munich, Germany, under the
supervision of Prof. Andreas Knopp. Since
Who
2018, he has been working as Scientist
with the Satellite Networks department
of the Institute of Communications and Navigation of the German
Aerospace Center (DLR), Oberpfaffenhofen, Germany. Since 2021, he
is also a member of the Munich Aerospace research group “Machine
learning for network management and resource allocation in future
satellite systems”. His research interests include satellite
communication protocols, satellite constellation networks, resource
management and deep learning techniques.
➔ Back to Day 2 Overview
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Design Aspects of GEO High Throughput Satellite Systems

When

Monday 05/09

16:00 – 16:45 (Group 1) 18:15 – 19:00 (Group 2)
Hilmwarte Tower
Where
Roseggerweg 31, 8010 Graz (Austria)
GEO HTS systems are typically optimised for broadband applications.
This presentation provides an overview of the design of GEO HTS
What payloads, highlighting the criteria that drive the design trade-offs. It
also addresses trends that push payload designs to offer services that
are more commercially attractive.
Hector Fenech is a Satcom Satellite
Payload & Systems Expert who has spent
more than 40 years in the satellite
communications. As a Director of Future
Satellite Systems in Eutelsat between
1989 and 2020, he was responsible for the
communication mission definition of
some 35 satellites and for the negotiation
with industry leading to the award of
contract. As a Payload Manager, Hector
followed eight satellite programs. He has
also been involved in several projects with
Who
ESA and the EU mostly on system studies trying to identify future
satellite systems and applications. This broad and long-lasting
experience put him in a privileged position for having seen satellites
from conception to deorbiting. Hector holds a PhD in Information
System Engineering from the University of Bradford, UK, a Master in
Electronic Engineering from the Philips International Institute of
Technological Studies in Eindhoven, the Netherlands, and a BSc (Eng.)
from the University of Malta. He is a fellow of IEEE, a fellow of IET, a
fellow of AIAA and a Correspondent of the Air and Space Academy.
He is also an Affiliate Professor and a recipient of the Outstanding
Alumni Achievement Award of the University of Malta and Honorary
Visiting Lecturer at the University of Bradford, UK.
➔ Back to Day 2 Overview
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LEO High Throughput Satellite Systems Design Framework

When

Monday 05/09

16:00 – 16:45 (Group 2) 18:15 – 19:00 (Group 1)
Graz University of Technology
Where
Inffeldgasse 12, 8010 Graz (Austria)
In this lecture the high-level system design concepts of LEO HTS
constellations will be provided. Payload and constellation design
What
criteria will be addressed and compared to the GEO solutions.
Existing/planned systems will also be analysed.
Alberto Ginesi was born in Parma, Italy, in
November 1967. He received the Dr. Ing.
(cum laude) and Ph.D degrees in electronic
engineering from University of Pisa, Italy,
in 1993 and 1998, respectively. In 19961997 he spent one year at Carleton
University, Ottawa, Canada, performing
research on digital transmissions for
wireless applications. In 1997, he joined
Nortel Networks and in 2000 Catena Networks, both in Ottawa,
Canada, where he worked on Digital Subscriber Loop (DSL)
Who
technologies and contributed to the definition of the secondgeneration ADSL standards within the ITU-R standardization body.
Since 2002 he joined ESA Research and Technology Centre (ESTEC),
Noordwijk, The Netherlands, where he is currently covering the
position of the Head of the Telecommunication Systems & Techniques
Section of the Technical and Quality Management Directorate and is
responsible for the R&D of satellite telecommunication systems. His
main research interests lie in the area of satellite systems
architectures and techniques. He is the author of more than 70
technical publications, 15 international patents and he is one of the
instructors of the ESA internal course on Telecom Payloads.
➔ Back to Day 2 Overview
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Visits to JOANNEUM RESEARCH Satellite Ground Station

When
Where

What

Monday 05/09 15:00 – 16:00 (Group 1) 17:15 – 18:15 (Group 2)
Hilmwarte Tower
Roseggerweg 31, 8010 Graz (Austria)
On the visit to the Hilmwarte satellite ground station you will get
detailed information about the experiments running on this station.
This includes also the hardware used in the station, starting from the
SDR platform hosting DVB-S2 modem, beacon receiver, IoT terminals
and beacon generator. We will follow the signal path with the up
converter, HPA, Antenna, LNA and down converter. The live signals
to and from the Alphasat satellite will be shown on a spectrum
analyser and can be analysed with hands-on measurements. The
different tracking methods used to follow the satellite will be also
explained. The tour will close with a presentation of the recent
results from the experiments.

Hilmwarte Tower

Who

3-meter Q/V band ground station © JOANNEUM RESEARCH

Michael Schmidt studied at the Technical University of Graz
electronics and communications engineering. For his master’s
thesis, he built a switching power supply
with AVL company, Graz. He graduated
in 1993 with a Masters degree in
communications engineering. From
1993 to 95 he worked at the Rutherford
Appelton Laboratories in the UK on the
design and implementation of ATM switch hardware. Since 1995 he
has held the position of R&D engineer at JOANNEUM RESEARCH,

SatNEx School 2022
High Throughput Satellites Systems
Design: from Theory to Practice
Graz. One of his past projects, commissioned by the European Space
Agency, involved the development of a TDMA controller for a
satellite gateway. He was also a member of the EU CRABS project,
with participants in 7 European countries, which aimed to develop
interactive multimedia via wireless cable in the 40/42GHz band. In
the EU project EMBRACE, Mr Schmidt designed also the access
hardware and the burst modem interface. He is involved since the
beginning of 2000 in project management of international projects.
Mr. Schmidt was the system architect of the L*IP system, a satellite
terminal for MF-TDMA operation. He was the project manager for
the Graz team in the NGM Project and was furthermore responsible
for the cross-layer coordination in the project. Mr. Schmidt is the
project manager of the Q/V band ground station project which
operates via the Alphasat Aldo Parboni payload. He is in this role also
the PI for the communication experiments in Austria. He published
several scientific publications within this project. He is also the
project-manager for the W-Band Cubesat Project, where five
project-partner from four different countries design, implemented
and operated a Cubesat satellite to study W-band beacon signals for
wave propagation research. The successful reception of a 75GHz
(worlds first) and a 37,5GHz beacon was performed by the ground
station in Graz. Mr Schmidt is deputy head of the space and
communication- technology department of JOANNEUM RESEARCH
and he is member of IEEE.
➔ Back to Day 2 Overview
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Visits to Graz University of Technology Lab

When

Monday 05/09

15:00 – 16:00 (Group 2) 17:15 – 18:15 (Group 1)
Graz University of Technology
Where
Inffeldgasse 12, 8010 Graz (Austria)
The three satellite missions planned and conducted by the Institute of
Satellite Communications are introduced to the participants of the
SatNEx School 2022 by means of our poster wall:
1)
TUGSAT: Austria’s first satellite in orbit, launched in 2013 and
still in operation, astronomical payload for observation of bright stars.
2)
OPS-SAT: launched in 2019 and operated by ESOC in Darmstadt,
Germany, flying laboratory with a highly flexible and reconfigurable
What payload to demonstrate new operational concepts.
3)
PRETTY: to be launched by the end of 2022, payload designed
for Earth observation (ice and sea levels, radiation intensities) via a
passive reflectometry principle.
In the sequel, the participants will have a look at our control room and
the antenna platform on top of the roof with a nice view over the
campus. Finally, the tour is concluded by a visit in one of our labs in
the basement.

TUGSAT: Austria’s first satellite in space (launched in 2013 and still under operation)
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Who

Wilfried Gappmair studied communications engineering and
computer science at Graz University of Technology, Austria. His main
interests and research activities are
focused on communication theory,
channel coding, digital modulation,
parameter estimation, synchronization in
digital receivers, as well as satellite and
optical wireless communications. He is
author and co-author of about 90 refereed
journal and conference papers covering
his areas of interest, he contributed
articles to 4 books and holds 4 patents.
Furthermore, he is Senior Member of the
Institute of Electrical and Electronics Engineers (IEEE), Member of the
Institution of Engineering and Technology (IET), and Member of the
Austrian Electrotechnical Association (OVE).
➔ Back to Day 2 Overview

